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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ileanb ocBoeHUS TUCHHUTLIHHBI

[lenpro OCBOCHMS TUCIUIUIMHEI SBIISIETCS (POPMUPOBAHUE Y CTYIACHTOB IPEICTaBICHUIA
00 OCHOBHBIX 3aKOHAaX, JIEKAlIUX B OCHOBE MOJAETUPOBAaHUSA (UIUKO-XMMHUYECKUX CHUCTEM U
MPOIIECCOB, a TAK)KE MaTEMAaTUIECCKUX MPUEMAX, UCIIOIB3yEeMbIX B XUMUH U (DU3HKE.

[Ipn npakTuyeckoM MpoBeNeHUU (UBUKO-XUMHUYECKUX PACUYETOB OOJBIIYI0 MOMOIIb
OKa3bIBaeT NMPUMEHEHHE B Y4€OHOM IPOIIECCE KOMITbIOTEPOB, UCIOIB30BAHHE KOMIIBIOTEPHBIX
IporpaMM JUIsl TUIMUYHBIX (PU3UKO-XUMHUYECKHUX PacyeToB. JTO CHOCOOCTBYET (HOPMHUPOBAHUIO
COBPEMEHHOTO CIICIHATNCTa-0aKanaBpa XHMHUH.

1.2 3agaun AUCHUILIMHBI

. JaTh MPEJICTABIIEHHE O MAaTEMaTUYECKHX METO/JaX HCCIEIOBAaHUS MPUPOIHBIX
3aKOHOB, O MAaTEMaTHYECKOM MOJICITMPOBAHUH KaK MIEPBOM CTYIEHH CO3JaHUs TCOPHUHU B TOW HIIN
MHOU 00JIaCTH HAYKH;

. O3HAKOMUTb C OCHOBHBIMHM 3aKOHaMH, BBIPQ)KCHHBIMU YpaBHEHMSMHU B 0OJIaCTH
MOJICJINPOBAHUs SABJIICHUN IIEPEHOCA,;
. copMHpOBaTh NPEACTaBICHUE 00 OCHOBHBIX IMOAXO0JaX K MOJEIWPOBAHUIO U

00y4nTh HAaBbIKAM PELIEHHs TAKOrO poja 3ajau.

1.3 MecTo AucuumJInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucuunnuza «MojenupoBaHue PU3NKO-XUMUYECKUX CUCTEM U MPOLIECCOBY» OTHOCUTCS K
qacTH, (hopMupyeMoil ydacTHUKaMu 00pa3oBaTesibHOro nporecca, bioka 1 yue6Horo miana. B
COOTBETCTBUU C paboyuM ydyeOHBIM IUTAHOM JUCHMIUIMHA u3ydaercs Ha 4 kypce. Bun
IPOMEKYTOUHON aTTeCTalluU: 3a4eT.

Nzyuennto aucrumumnasl «MojenupoBaHue (PU3HKO-XUMUYECKAX CUCTEM U IPOIIECCOBY
JOJDKHO —IPEJIIECTBOBATh M3Y4YEHUE TaKMX JUCHMIUIMH, Kak «®Dusnueckas XuUMHs» U
«Xumuueckas TexHosorus». Ilpu ocBoeHMM NaHHOW NUMCUUIUIMHBI CIIYIIATEIN JOKHBI UMETh
3HaHU 0 OOuIel, HEOpraHW4eckoi, (U3NYecKo XUMHM, YMEHHE paboTaTb C XUMHUYECKOU
nocynoii W peakruBamu. Jucnmmimaa «MonpenupoBanue (U3NKO-XUMHUECKUX CHUCTEM U
IPOLIECCOBY»  SABISAETCS IMPEALISCTBYIOIIEH IPU M3YyYEHUH JUCHMIUDIMH: «DU3HKO-XUMHUS
MOBEPXHOCTU U HaHOYACTUL», «[lmaHupoBaHue U OpraHu3anus SKCIIepUMEHTay.

1.4 TlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4eHHsl MO JMCHHUILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
oOyyJaronuxcsi Ha GOPMHUPOBAHUE CIEAYIOMUX KOMITETCHIIHN:

KO}] 1 HAUMCHOBAHUE UHAMUKATOPA

PesynbTarel 00yueHus IO JUCIUILTUHE
JIOCTHKEHUS! KOMITETEHIINH

ITK-3 CnocofeH HcHoab30BaTh COBPeMEHHbIEe TeopeTHYecKHe MpeICcTABJICHHS XHMHYECKOH HayKu A
aHaJIM3a IKCHEPHUMEHTAJIbHBIX TaHHBIX

HIIK-3.1. Hcnonp3yer | 3HaeTr mnpodeccHoHaNbHOE IporpaMMHOE obecnedeHne s cOopa,
COBPEMCHHBIE TeopeTHyeckue | oOpabOTKM W mepenadyd HMHOOPMALMHM, W COBPEMEHHBIE CpPEACTBa
HPe/ICTABICHUS XMMHYECKOH | BBIYMCIUTEIBHOH TEXHHUKHM W  HWH()OPMaIMOHHO-KOMMYHHKAIHOHHBIC
HayKH B CBOEH MPO(eCCHOHATBHON | TEXHOJIOTHH IS MaTeMaTHYECKOTO0 MOAETHPOBAHUS (DU3UKO-XUMHUECKUX
JIeSITETTHHOCTH CHCTEM M TPOIECCOB, MPUHIMIIBI MaTEeMaTHYECKOTO MOJEIHPOBAHUS H

KOMIBIOTEPHOH 00pabOTKM JaHHBIX

YMeeT OCYIIECTBISATh MHOMUCK M HCIOJb30BaTh MPOGECCHOHATIBHOE
porpaMMHOe  obecriedeHne g cbopa, o0paboTkM W  mepenadu
I/IHCI)OpMaLII/II/I, U COBPEMCHHBIC CPEACTBA BBIUUCIIMTEILHOM TEXHHUKU U
nH(pOPMaMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJOTUH JJIsI MaTeMaTHYeCKOTO
MOJIETTMPOBaHMS (PU3NKO-XUMHYECKUX CHCTEM M IPOIECCOB, IMOIYy4aTh M
o0pabaTbiBaTh pe3yNbTaThl HAYYHBIX OSKCICPUMEHTOB C IOMOIIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA




KOZI 1 HAUMCHOBAHUEC UHAUKATOPA

P€3yJ'II>TaTI)I 06yquI/I${ o AUCHUIIINHC
JOCTHXXCHUA KOMIICTCHIIMNA

Brnaneer mpodeccroHanbHBIM IIPOrpaMMHBIM OOecriedeHreM Juisi cOopa,
00paboTkn W mnepenauud WHGOpPMANMK M COBPEMEHHBIMH CPEICTBAMH
BBIYMCIIUTENIPHOM TEXHUKM W HWH()OPMAIUOHHO-KOMMYHHUKAI[HOHHBIMHU
TEXHOJIOTHSIMH ~ JUIS ~ MaTeMaTHYecKOro  MOJENMPOBaHMsA  (DU3HMKO-
XMMHYECKMX CHCTEM U  IIPOLECCOB, OCHOBHBIMHM  IOJIXOJAMH K
MOJIETIMPOBAHUIO (DPU3UKO-XUMHUYECKUX CHCTEM W MPOLECCOB JUIS PELICHUS
MPaKTUYECKUX 3a7ad B HAyYHO-HCCIEIOBATENbCKONH M MPOQecCHOHATBHON
JeATENFHOCTH, MAaTeMAaTHYeCKUM MOJCIHPOBAHHEM ¥ KOMIIBIOTEPHOMH
00pabOTKOM Pe3yIbTATOB HAYYHBIX IKCIIEPIMEHTOB

HIIK-3.2. Wnatepnperupyer | 3HaeT TEPMHUHOJOTHYECKYI0 0a3y Uil HWHTEPHPETAlMHd PE3ylbTaToB

pE3yIbTAThI XMMHUYECKOTO | MOJIETHPOBAHUS (PU3NKO-XMMHUYECKHX CHUCTEM H IIPOLECCOB HA OCHOBE

SKCIEPUMEHTA Ha OCHOBE | COBPEMEHHBIX TEOPETUYECKUX MTPEACTABICHUN

COBPEMEHHBIX TEOPETHYECKUX YMeeT  HMHTEpPIPETUPOBATH  PE3yNAbTAaThl  MOAEIHPOBAHUSA  (HU3HKO-

HpEJICTaBICHUI XUMHYCCKHAX CUCTEM H MPOIIECCOB HA OCHOBE COBPEMECHHBIX TCOPETHICCKUX
TIpEJCTaBICHUN

Brnaneer tepMuHOJIOrMYEeCKOW 0a30i AN MHTEPHpETAllMd PE3YJIbTaToB
MOJICTIMPOBAHUST (PH3MKO-XMMHUYECKHX CHUCTEM M MPOLECCOB HAa OCHOBE
COBPEMEHHBIX TEOPETUYECKUX IPEJCTABICHUN

Pesynprarhl 00yueHHs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBICHHUS BCeX
BUJIOB KOHTaKTHOM U CaMOCTOSITENbHOM paboThl OOy4yaroumxcs B COOTBETCTBUU C
YTBEP)KICHHBIM YUE€OHBIM IJIAHOM.

WuaukaTtoppl  TOCTMXKEHUS KOMIETEHUMH CUMTAlOTCS C(HOPMHUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIUX UM PE3yJIbTATOB O0YUYEHHUSI.

2 CTpyKTypa H cojiep:KaHue JUCIUIIUHBI

2.1 PacnpeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OOmiast TpyI0EMKOCTh TUCIMIUTHHBI cocTaBisieT 3 3a4.eq. (108 waca), ux pacnpenenenue
10 BUJIaM PaOOT MPECTaBICHO B TAOIHIIE.

Bz yuc6Ho# paGoThi Bcero ®dopma o0ydeHHS
4acoB OYHast

KonTakTHas pa6oTa, B TOM 4ncie: 7 cemectp (Jachl)
AyauTtopHble 3aHATHSA (BCET0): 68 68
3aHATHSA JEKIIMOHHOTO THIIA 34 34
JlabopaTopHBIe 3aHATHS 34 34
3aHATHS CEMHHAPCKOT0 TUIA (CEMHHAPBI, TPAKTHYCSCKHUE 3aHATUS) - -
HNuas koHTakTHas padora:
KonTtpons camocrosrensHoi pabotsr (KCP) 2 2
IIpomexxyrounas arrectanus (MKP) 0,2 0,2
CamocTosiTeIpbHasi padoTa, B TOM YHCJIE: 37,8 37,8
CamomnoaroToBka (mpopabdoTKa M IIOBTOPEHHE JEKIHOHHOTO MaTepHaa u
MaTepuaia yaeOHUKOB U y4eOHBIX TOCOOHH, MOATOTOBKA JTOKIIA OB, 17 17
pedepatoB, mpe3eHTaIHii)
IToaroroBka K cjjaye J1adOpaTOPHBIX PadoOT 10 10
[ToaroToBka K TeKynieMy KOHTPOJIIO 10,8 10,8
KoHTpoJb:
TlonroroBka K KOHTPOJIIO - -
OO61mas TPyA0eMKOCTh yac. 108 108

B TOM 4K CJIe KOHTaKTHasi padoTra 70,2 70,2

3a4. e 3 3

2.2 Conepxxanue QM CUMILTHHBI
Pacnpenenenne BuoB yueOHOW pabOTHI M X TPYJOEMKOCTH IO pa3/ieiaM JUCIUTUINHEL.
Paznensl (TeMbl) AUCHUIUIMHBL, U3ydaeMble B 7 cemecTpe (ouHast popma o0ydeHus):




No KosmuectBo yacos
pasne HanmenoBanue paznenos (Tem) Aymaropuas Bueaynuropra
1a Bcero pabora st paboTa
JI 3 | JIP CPC
1 2 3 4 5 6 7
1 Marematiuueckoe MOJSTMPOBAHKUE KaK METO HAy4YHOTO 30 10 i 10 10
HCCIIEIOBaHUS
2 HepaBHoBecHas TepmoanHamuKka. Y paBHeHus OH3arepa u o5 8 ) 8 9
Kenem-Kauansckoro
3 JluneiiHbIe 3aKOHHI TIepeHoca (3akoHsl OMa, ®uka, lapcw, o4 8 ) 8 8
Dypse)
4 MozenupoBaHue MPOIECCOB MEPEHOCa C ITOMOIIBIO W3BECTHBIX 26.8 8 i 8 108
MPOTrPaMMHBIX NPOJYKTOB.
Hmozo no pazderam oucyuniunam: 105,8 | 34 - 34 37,8
Konrpoiss camocrositensHoi pabotsl (KCP) 2 - - - -
IIpomexyrounas arrectranus (MKP) 0,2 - - - -
[ToaroroBka K KOHTPOJIIO - - - - -
OO01mast TPYAOEMKOCTh 10 TUCIATUTHHE 108 - - - -

[Tpumeuanue: JI — nexuuu, [13 — npaktudeckue 3ansaTus/cemunapsl, JIP — mabopatopHusie
3ansaTusi, CPC — camocrositensHas paboTa CTyIeHTa.

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

MIEPEHOCA C MMOMOILBIO
U3BECTHBIX IPOrPAMMHBIX
IIPOJYKTOB

mozenb» u  «OQn/luan». Pacuer ckopoctu aupdysunm u
3JIEKTPOMUIPAlMOHHOTO IIepeHoca udepe3 MeMOpaHbl. Pacuer
CKOPOCTH 3JIEKTPOAUAIN3A

®dopmMma
HaumeHnoBanue
No Coneprxanue pasaena (Tembl) TEKyIIero
pa3zaena (TeMsbl)
KOHTPOJIS
1 2 3 4
1  |Maremarudeckoe yO
IMonsTna: MaremMaTMka, MaTeMaTHYECKOE MOJACINPOBAHUE,
MOJIETTMPOBaHNE KaK METO] .
YHCJICHHBIH aHAIN3, AaHATUTHIECKOE UCCIICI0BAHNUE, TEOPHS
HAYYHOTO MCCIIEIOBAHNS
2  |HepaBHOBecHas Knaccuueckast TEPMOJIMHAMUKA u TepMouHamuka|yY O
TEpPMOJVHAMHUKA. YPAaBHEHUs  |HEPaBHOBECHBIX  mpomeccoB.  OOOcHOBaHWE  ypaBHEHHUI
Onzarepa u Kenewm- Omnzarepa, cxema BbIBojga ypaBHeHuil Kenem-Kavanbckoro.
Kavanbsckoro CornpsbxeHue SIBISHUH epeHoca B MEMOpaHHBIX CHCTEMax
3 |JluneitHple 3aKOHBI IepeHoca  |JIuHeliHple 3akoHB W3 ypaBHeHHit Omzarepa u Kemem-|P3
(3axonsr Oma, ®uka, [lapcw, Kauansckoro. Pacder ckopocTteil mpocTeHImnx HepaBHOBECHBIX
Dypse) HPOIIECCOB, UCTIONB3Ys 3aKoHbI OMa, Puka, lapcu, Pypre
4  |MopnenupoBaHHE MIPOIECCOB OcBoeHHE TIPOTPaMMHBIX TIPOJIYKTOB: «MukporereporenHas |KP

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / CeMMHAPCKHE 3aHATHS/
JlabopaTopHbie padoThl)

JIaGopaTopHbIe 3aHATHUS

dopMa TeKy1Lero

Ne HammeHnoBanwme pazaena (TEMbI) Temartuka 3aHsTHI/PabOT
KOHTPOJIS
1 | Maremariueckoe MOJIETMPOBAHHE 1. Pacuer ckopoctu punbTpoBanus u nepeHoca  |JIP
KakK METO]] HAy4YHOTO MICCIICAOBAaHUsl  |Teria
2 | HepaBHOBecHas TepMOIMHAMUKA. 2. Pacuer ckopoctu 1uddy3nu n JIP
VYpaBuenus Onszarepa u Kenem- 3JIEKTPOMUI paLiu1
Kavansckoro
3 | Jluneiinble 3aKoHBI IepeHoca (3akoHb! |3. BeiBox mHEHbBIX 3akoHOB OMa, ®uka, [lapcu, |JIP

Owma, ®uka, Japcu, ypoe)

®ypse u3 ypasHeHuil OH3arepa. 3akoH ['ecca u
Kenem-Kavansckoro

4. O6paboTKa SKCICPUMECHTATBHBIX JTaHHBIX C
ITOMOIIIEI0 MUKPOTETEPOTSHHOM MOIeH




MoaenupoBaHue IPOLIECCOB
MIEPEHOCa C TOMOIIBIO H3BECTHBIX
MIPOTPaMMHBIX MPOIYKTOB.

5. O0paboTKa YIKCIIEPUMECHTAIBHBIX TAHHBIX C JIP

MIOMOIIBI0 MoAeH «DiJluany

6. Pacuer ckopoctu auddy3uu n
9JIEKTPOMUTPALIOHHOTO MIEpEeHOca Yepes3
MeMOpaHbl. PacueT CKOpOCTH 31eKTpoAnaIn3a

Yerupiii onpoc (YO), pemenue 3amau (P3), kontpomsHas pabora (KP), 3amura
nabopaTopHoit padoTsl (JIP).

2.3.3 IlpuMepHasi TeMaTHKAa KYPCOBBIX padoT
Kypcosas pabora He nperycMoTpeHa y4eOHBIM IIITaHOM.

2.4 TlepeyeHb y4eOHO-METOMYECKOr0 o0ecreyeHusl AJIsi CAaMOCTOATEIbHON padoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

Iepedyens yaeOHO-METOANIECKOTO OO0ECTICUeHNS TUCIIUIDIHHEI IO BBITIOJTHEHUIO

(mpopabotka u
MOBTOPEHUE JICKIIMOHHOT'O
MaTtepHana i MaTepuaia
Y4IeOHHKOB M YIEeOHBIX
MOCOOMH, MOATOTOBKA
JIOKJIa/I0B, pedepartos,
MPE3CHTAIH)

IToaroroBka k cnaue
J1a00paTOPHBIX padboOT

IToaroroBka Kk TekyuieMy
KOHTPOJIIO

Ne Bug CPC o
CaMOCTOSTENIEHON pabOTHI
1 2 3
1 |Camomoaroroska Kynunos U.B., Kynunos B.A., Epemun A.B. Matemarnueckoe MOJEINPOBAHNE

THIPOAMHAMUKH U TETDIO00MEHA B ABIDKYIIMXCS KUAKOCTIX. M.: Jlanb. 2015.
http://www.lanbook.com/books/element.php?pll cid=64&pll id=1175

I'ymepor A.M. MatemMaTHdeckoe MOICITHUPOBAHAE XUMHKO-TEXHOJIOTHICCKIX
MIPOLIECCOB. M.: Jlanb. 2014.
http://www.lanbook.com/books/element.php?pll_cid=32&pl1_id=1040
MeToandeckue peKOMEHIAINH K BHITIOJIHSHHUIO Ta00paTOPHBIX padoT.
MeToandeckue PEeKOMEHIAINH IO IMOATOTOBKE pedepaToB M CaMOCTOSATEIBHON
pabore.

VY1BepxkaeHsl kadeapoit hpuznueckoit xumun, npotokoa Ne 17 or 11.05.2017 1.
MeTtoaudeckue yKa3zaHHs K BBINOJHEHHIO JJAOOPaTOPHBIX paboT MO IUCIMIUIMHE.
VY1BepxkaeHsl kadeapoit puznueckoit xumun, npotokoa Ne 10 or 13.03.2018 1.
Mertoauueckre peKOMEHJalluK K OpraHU3aliy ayJUTOPHON U BHEAYIUTOPHOU
(caMocTOsITEIbHO) pabOTHI CTYACHTOB: MeToAMYeckue yka3anus / coct. T.I1.
Cropoxenko, T.b. [Tounnok, A.B., becnianos, H.B. Jloza. — KpacHonap: Ky6anckuit
roc. yH-T, 2018. 89 ¢

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YyYalOIIUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocrapistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

JUnist U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B leyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha si3bike bpaitns.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist Tu1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayaunodaiina.

HaHHHﬁ MNEpCUCHb MOXKCT OBITh KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT

oOydJaronuxcs.

KOHTHHI'CHTa



http://www.lanbook.com/books/element.php?pl1_cid=64&pl1_id=1175
http://www.lanbook.com/books/element.php?pl1_cid=32&pl1_id=1040

3 OOpa3oBaTe/lbHble TEeXHOJOTMH, NPHMEHsieMble TNPH OCBOEHUM JAWCHUILIHHBI
(Mmomy.Jist)

B xopme wum3yyeHus JUCLMIUIMHBI IIPEAYCMOTPEHO HCIIOJIB30BAHME  CIIECIYIOLIUX
00pa30BaTeNbHBIX TEXHOJIOTUM: JIEKIMH, JAOOpaTOpHbIE 3aHATUSA, CaMOCTOsTElIbHas pabora
CTYJICHTOB.

KOoMIIETEHTHOCTHBIN MOAXOX B paMKax IPENnoJaBaHus IUCLMILUIMHBI pEalu3yeTcs B
MCIIOJIb30BAaHUN HHTEPAKTUBHBIX TEXHOJIOTMH W AKTUBHBIX METOAOB (IpoOJieMHas JEeKLus,
paboTa B MaJbIX IPYMIax) B COYETAHUH C BHEAYAUTOPHOU PabOTOM.

WudopmanvoHHble  TEXHOJOTHH, TPHUMEHSEMBbIE TMpH  HU3yYCHHUU
UCNONb30BaHUE  HMH(OPMAIMOHHBIX  PECYpCOB,  JOCTYIHBIX B
TEJICKOMMYHUKAIIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE IPH U3YYEHUU AUCHUIUINHBI
— I JIML C OrPAHMYEHHBIMU BO3MOXKHOCTSMM 3J0pPOBbS IPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMM C NCIIOJIb30BAHNUEM DJIEKTPOHHOH IIOYTHI.

JUCTIATLTAHBL:
nH(pOpMaIMOHHO-

4  OueHo4HBIC CpeACTBaA
NMPOMEKYTOYHOM aTTeCTAlUN

OneHouyHble CpeAcTBa IpEIHAa3HAYEHbl JJIsi KOHTPOJS U OLEHKH 0Opa3oBaTelIbHBIX
JOCTH)KEHUI 00ydaromuxcs, OCBOMBIIMX IPOrpaMMy y4eOHOW TUCHMILIMHBL «Mooderuposanue
PUBUKO-XUMUYECKUX cUCmEM U NPOYECCOos».

O1eHOUHBIE CpeACTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUaibl JUIsl IPOBEACHUS TeKylIero
KOHTpoJIA B (GopMe 3aJaHuil A CaMOCTOSITENIbHOTO pEeUIeHMs], 3ajad Ul peuIeHUs B
ayJUTOPUHU, KOHTPOJBHBIX pPAa0OT, KOHTPOJBHBIX BONPOCOB K Ja0OpaTOpHbIM paboTam, Hu

AJIs TERYLIETO0 KOHTPOJHA ycneBaeMoCcTu H

NMPOMEKYTOYHOM aTTecTauum B popMe BOIIPOCOB K 3aUETYy.

CprKTypa OLICHOYHBIX CPEACTB AJIA TeKyHIeﬁ Hu l'[pOMC)KyTO'lHOﬁ aTTreCTallumn

Haumenosanue
Kon u HanmeHoBaHHe
OILIEHOYHOT'O CPEJICTBA
Ne MHJIKaTopa Pesysnbrarel 00y4eHus
. IIpomexyto
n/n (B COOTBETCTBHUH C II. (B cooTBeTcTBUH C II. 1.4) Texymrmii
1.4) KOHTPOITb HHat
aTTecTalys
UIIK-3.1. Hcnoms3yer | 3HaeT npodeccroHaibHOe nporpammuoe | YO, JIP Bompoc Ha
COBpPEMCHHEIC obecriedeHne 11t cOopa, oOpabOTKM W Tepenadu 3agere 1-2
TEOpEeTHYECKNE nHopmannu
MIPEACTaBICHNUS
XHMHYECKOH Hayku B | YMECT OCYLICCTBISTH IIOHCK M HCIOJIB30BATh
cBOEit podecCHOHANBHOE  MPOTrpaMMHOE  obOecredeHue
npodeccHoHanbHOI Ut cOopa, 00paboTKM U mepeadyd HHPOPMAIIUH, H
NeSTeIbHOCTH COBPEMEHHBIC CPEJICTBA BEIYMCIUTEIHHON TEXHUKH
u nH(pOpPMaMOHHO-KOMMYHHKAI[HIOHHBIE
TEXHOJIOTHH ULt MaTeMaTHIeCcKOro
1 MOJIETTMPOBAHMS  (PU3UKO-XUMHUYECKUX CHUCTEM H
HPOLIECCOB
WIK-3.2. 3Haer TEPMHUHOJIOTHYECKYTO 6azy JuLst
WHrepnpernpyer WHTEPIIPETAMN  PE3YNbTaTOB  MOJCIUPOBAHUSA
pe3yIBTATH (U3MKO-XMMUYECKHX CHCTEM M IIPOLECCOB Ha
XHMHYECKOTO OCHOBE COBPEMEHHBIX TEOPETHYECKUX
SKCIIEpUMEHTA pa | MPCACTABICHIH
OCHOBE COBPEMEHHBIX
TEOPETHYECKHX
MpeJCTaBICHUN
UIIK-3.1. Hcmoms3yer | 3HaeT npogeccHoHaIbHOe nporpammuoe | YO, JIP Bompoc Ha
2 COBpPEMEHHBIE obecrieuenne ayisi coopa, 0OpabOTKHM W Tepenadu 3auere 3,4,6-
TEOpETUYECKUE nH(popMaInH, u COBpPEMEHHbIE cpeacTBa 11.
NPEe/ICTABICHUS BBIYHMCIIMTENIbHOM TEXHUKM M HWH(OpMalMOHHO-




XMMHUYECKON HayKu B | KOMMYHHMKAllUOHHBIE TEXHOJIOTHH Juis
cBoei MaTeMaTHIeCcKOTro MOJICTTUPOBaHHUS ¢usmxo-
npodeccrHoHaNIbHOM XMMHYECKHX CHCTEM M TIPOLECCOB, HPHUHIUIIEI
JEATETbHOCTH MaTeMaTHIecKOro MOJEIMPOBAHUS "
KOMIBIOTEPHOI 00pabOTKH JaHHBIX
YMeeT OCymeCTBISATH IIOMCK M HCIIOIb30BaTh
mpoeCCHOHANBHOE TPOTpaMMHOE obecredeHue
Ut coopa, 006paboTku U mepenadu HHPOPMAIH, H
COBPEMCHHBIC CPEICTBA BBIYMCIUTEIHHON TEXHUKH
u nH(pOpPMaNNOHHO-KOMMYHHKAI[HOHHBIC
TEXHOJIOTUHI ULt MaTeMaTHIECKOTO
MOJIETIMPOBAHUSl (PU3UKO-XUMHYECKUX CUCTEM H
MIPOLIECCOB, TOJIy4aTh U 00padaThIBaTh Pe3yNbTaThl
Hay4YHBIX SKCIIEPUMEHTOB c MOMOIIBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOIUH
UIIK-3.2. 3HaeT TEPMHUHOJIOTUYECKYIO 6a3y U1
Wntepnpetupyet HHTEpIpeTalluu  pe3yldbTaTOB  MOJCIUPOBAHUSA
pe3yabTaThl (1)I/I3I/IKO-XI/IMI/I'~ICCKI/IX CUCTEM M IMPONICCCOB Ha
XUMHUYECKOTO OCHOBC COBPEMECHHBIX TCOPETUUYCCKUX
9KCIICpUMEHTA Ha | NPEICTaBICHUN
OCHOBE COBPEMEHHBIX
TEOPETHUECKUX
MIpeCTaBICHUI
UIIK-3.1. Hcnons3yer | 3HaeT npogecCHOHaTBFHOE nporpammuoe | P3, JIP Bompoc Ha
COBpEMEHHBIC obecnieuenne s coopa, oOpabOTKM M mepenadn 3ayere
TEOpEeTUUYECKUE uHpOpMaIH, i COBpPEMEHHBIE cpencTaa 5,14,15,16,1
IIpeCTaBICHUS BBIYMCIIMTENILHOM TEXHUKM W HWH(OpMalMOHHO- 8-20.

XMMHYECKOM HayKu B
cBoel
poeCCHOHATBHOM
JESTeNbHOCTU

WUIIK-3.2.
WHTrepnperupyet
PE3yNbTAThI
XHUMHUYIECKOTO
9KCIIEpUMEHTa Ha
OCHOBE COBPEMEHHBIX
TEOPETHYECKHUX
IpeCcTaBIeHUI

KOMMYHHUKaIIMOHHbIE TEXHOJIOTUU s
MaTeMaTU4eCKOTO MOJEIUPOBAHUS ¢usuko-
XUMHUYECKUX CHUCTEM M TIPOLIECCOB, MPUHIUIIBI
MaTeMaTH4IECKOTO MOJEIMPOBAHUS 51

KOMIBIOTEPHOI 00pabOTKH JaHHBIX

YMeeT OCyLIeCTBISATH IOWCK M HCIOJIb30BaTh
npo(eCcCHOHANIBHOE MPOTPAaMMHOE  OOeCreYeHUe
Ut cOopa, 00paboTKK U Tepeauyu HHPOPMAIUH, H
COBPEMECHHBIC CPEJICTBA BBIYMUCIHMTEIBHON TEXHUKH
u HH(OPMALMOHHO-KOMMYHHKALIOHHBIE
TEXHOJIOTUH Ut MaTeMaTHYECKOTO
MOJCIUPOBaHUS (PU3UKO-XUMHYECKHX CHCTEM U
TPOLIECCOB

Brnageer  mpodeccHOHANBHBIM — MPOrPaMMHBIM
obecriedeHreM sl cOopa, 0OpaboTKK W Tepenadn
UHOOPMALIMK M  COBPEMCHHBIMH  CpPEICTBAMHU
BBIYHCIIUTENIPHOH TEXHHKH M HWH(POPMALUOHHO-
KOMMYHHUKaIMOHHBIMU TEXHOJIOTHUSIMU ULt
MaTeMaTHYeCKoro  MOJEJIMPOBaHUS  (H3HKO-
XMMHUUYECKHX CUCTEM U MPOILIECCOB

3HaeT TEPMHHOJIOTUYECKYIO bazy s
UHTEPNPETALMNA  PE3YIbTATOB  MOAEIMPOBAHUSI
q)I/ISI/IKO-XI/IMI/IquKI/IX CUCTEM H npoueccma Ha
OCHOBC COBpeMeHHHX TCOpGTH‘[GCKHX
TIpeJCTaBICHUN

YMCCT I/IHTepHpeTI/IpOBaTB pe3ym)TaTm
MO}IGJ’II/IpOBaHI/I}I CbHSHKO-XHMquCKHX CUCTEM H
TIPOILIECCOB Ha OCHOBE COBpPEMEHHBIX

TCOPECTUICCKUX HpeJlCTaBJ'IeHI/Iﬁ




HUIIK-3.1. Hcnonb3yer
COBpEMEHHBIC
TEOPETHYECKNE
MIPEACTABICHUS
XUMHYECKOH HayKu B
CBOEH
po¢eCCHOHATBHO
JEATELHOCTH

UIIK-3.2.
Wurepnperupyet
pe3ynbTaThl
XUMHUYECKOTO
JKCHepUMEHTa Ha
OCHOBC€ COBPEMCHHbBIX
TECOPETUYECKUX
NpeACTaBICHUN

3Haer npogecCHOHATBHOE MPOTPaMMHOE
obecrieuenne a1 coopa, oOpabOTKHM W Tepemnadu
nHpopmarnuy, U COBPEMEHHbBIE cpescTBa
BBIYHCIIUTENILHON TEXHUKH © HWH()OpMALMOHHO-

KOMMYHUKAIlUOHHBIC TCXHOJIOTUH JJIA
MaTeMaTHYCCKOTO MOICIUPOBAHUA (1)I/I3I/IKO-
XUMHUYECKNX CHUCTEM MW TIPOLECCOB, MPHUHIIUIIBL
MaAaTCMaTUYCCKOI'O MOACINPOBaHUA n

KOMITBIOTEPHOH 00pabOTKU TaHHBIX

YMeeT OCyHIeCTBIATh HOMCK M  HCIIOJIb30BaTh
mpo¢eCCHOHATIPHOE TPOTpaMMHOE obecreueHue
st cOopa, 00paboTkK U nepenadr HHPOPMaIHH, 1
COBPEMCHHbBIC CPECTBA BBIYUCIUTEIBHON TEXHUKH
u HH(OPMALHOHHO-KOMMYHHUKAIHOHHBIC
TEXHOJIOTHUH ISt MaTeMaTHYeCKOro
MOJICTUPOBaHUST (PU3UKO-XMMHYECKHX CHUCTEM U
MPOLIECCOB, MOyYaTh U 00pabaThIBATH PE3YIIbTATHI
Hay4YHBIX IKCIICPUMEHTOB c HOMOILBIO
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOT Uil

Bnaneer  mpodeccHOHaNBHBIM — NPOrPaMMHBIM
obecriedeHreM sl cOopa, 0OpaboTKK U mepenadn
nHpopMamMu W COBPEMEHHBIMH  CpEICTBAMH
BBIUMCINTENIPHOM TEXHUKH W HWH(OpManMOHHO-
KOMMYHUKaIIHOHHBIMH TEXHOJIOTHSIMA ULt
MaTeMaTH4ecKoro  MOAEIHPOBaHUS  (U3HKO-
XMMHUYECKUX CHCTEM M IIPOIECCOB, OCHOBHBIMH
NMOJAXOAaMH K MOJEIUPOBAHHIO ¢usuko-
XMMHUUYECKHX CHUCTEM M IPOLIECCOB JUIS PEIICHHS
MPaKTHYECKUX 3aJ1a4 B HAyYHO-HCCIIEI0BATEIbCKOM
u npodecCUOHATBHOM JICSITEIIBHOCTH,
MaTeMaTH4eCKHM MOJICTIMPOBAHHUEM u
KOMITBIOTEPHOM 00paOOTKON pe3ysbTaTOB HAYYHBIX
9KCTIEPUMEHTOB

3Haer TEPMHUHOJIOTHIECKYIO 6a3y ISt
UHTEpIIpETallud ~ PE3yJAbTATOB  MOJCTUPOBAHUS
(U3NKO-XMMHYCCKMX CHCTEM U MPOIECCOB Ha
OCHOBE COBpPEMEHHBIX TEOPETHICCKUX
MpeCTaBICHUI

YmMmeer MHTEPIPETUPOBATH Pe3YNbTATHI
MOJICTHPOBAHUS (PU3UKO-XUMHUYECKIX CHCTEM H
MIPOIIECCOB Ha OCHOBE COBPEMEHHBIX

TCOPCTUICCKUX Hpe,ZlCTaBJ'IeHI/Iﬁ

Bnaneer TEPMUHOJIOTHYECKON 6azoit s
HHTECPIpPETAlMd  PEe3yJIbTaTOB  MOJCIUPOBAHHUS
(U3NKO-XIMHYECKIX CHCTEM U IPOIECCOB Ha
OCHOBE COBpPEMEHHBIX TEOPETHICCKHUX
MpeICTaBICHUI

KP, JIP

Bomnpoc Ha
3aqeTe
12,13,17,21-
25

HAYYHOI'0O HCCJICTOBAHUA

TunoBble KOHTPOJIbHbIE 3aJaHUS WU UHbIE MATEPHUAJIbl, HE00X0AUMBbIE 1JIs1 OLEHKH
3HAHMI, yMEHUI1, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapPAKTEPU3YOIIHUX ITANbI
¢GopMupoBaHus KOMIIeTEeHIMI B Mpolecce OCBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl

BO]’[pOCLI IJISt YCTHOTO OImpoca 1o TeMme «MareMaTH4YeCKOe MOACJIUPOBAHHUEC KAK METOJX

Kak knaccuduuupyrorcst pu3nko-XxuMUIecKue CUCTEMBI M ITPOLIECCHI epeHoca?
Yewm oTnmyaroTcs MakKpOCKOMYECKUH M MUKPOCKONIMYECKU MEXaHNU3MBI ITepeHoca?
Kaxue ocHOBHbBIE 3aKOHBI COXPaHEHUS! CYIIECTBYIOT?




Kakue ypaBHEHUsI OTHOCATCS K ypaBHEHUSIM OanaHca?

Uro onuchIBalOT ypaBHeHUs OajaHca Macchl U OallaHca KOJMYECTBA BellecTBa?
B uem 0coOeHHOCTh ypaBHEHHSI OaTaHCca KOJIMYECTBA IBHIKEHUS?

Kak 3Byuut 3akon ®uxa?

Kak 3Byunt 3akon Oma?

Kak 3Byuut 3akon ®@ypne?

© 00 NO O &~

Bonpocsl 1151 yeTHOro onpoca no reme «HepaBHoBecHasi TepMOAMHAMUKA. Y paBHEHU S
Omnsarepa u Kegem-Kauaabckoro»

1 W3 xakux ypaBHEHUH U IPEIIOI0KEHUH BbITeKaeT ypaBHeHue HepHera-ITnanka?

2 Kak BbIpa3suTh IUIOTHOCTH IIOTOKAa HOHOB YEpPEe3 TIPATUEHT 3JIEKTPOXUMHUYECKOTO
noreHuuana’?

3 B uem 3akmrouaercst yciioBue paBHOBECHS?

4 Kaxkue cymectBytoT ocHoBHbIE siemMeHTsl THIT?

5 Uro u3 cebs npencrasiseT ypaBHenus Onzarepa?

6 KakoBa ¢QopmynupoBka © (QHU3HMUECKHH CMBICI TOTOKOB, JBIDKYIIUX CHI U
koaduimeHToB neperoca B ypasHeHun Kenpem-Kauansckoro?

7 Kakum o0Gpa3oM BO3MOXHO OCYHIECTBUTH BBIBOJ| JIMHEHHBIX 3aKOHOB mepeHoca Puka,
Owma u Jlapcu u3 ypaBaenus Kenem-Kauansckoro?

8 B uem ocHoBHas unest GapoMeMOpaHHBIX MPOIIECCOB?

9 Kakue ypaBHeHust nepeHoca BbITeKatOT U3 ypaBHeHu Kenem-Kavanbckoro?

Ipumep 3axa4u no reme «JIuHelHbIe 3aKOHBI NepeHoca (3akoHbl Oma, Duka, /lapcu,
dDypbe)»

3aoaua 1. Tennooomen

Yenosek okazaics 3a 6oprom cyana t(B)=14 °C. Haiinure, Ha CKOJIBKO IpasycoB MOHU3UTCS t°
ero Tena 3a 10 MuH, ecny 3HEpreTuKa JbIXaHus BO3pacTET B 3,5 pas3a, mpu 3TOM B HOPMAJILHOM
COCTOSSHUM CKOPOCTh TMpeBpalieHus »dHepruu 72 kkam/yac. [lpunare kosdduument
terutonpoBogHocty 0=0,06 kJx/(M"2-K-c); Temmoemkocts Tena: C=0,86 kkai/(kr-K), miomane
noBepxHocTy Tena 1,8 M2 Macca tena 70 kr.

3aodaua 2. Bvigeoenue npodykmoe memaodonuzma

Paboty nmouek olleHHMBaIOT MO KOHIIEHTPALlMK KpeaTuHHUHA B KpoBU. HopMarnbHas KOHUEHTpalus
KkpeatuHuHa B KpoBH Cipy=10 mr/n. I'emarokput kpoBu H=0.4 (oObemHast 1011 SpUTPOLIUTOB B
kpoBH). KoHIeHTpanus KpeaTWHWHA B TKaHEBOW W BHYTPUKIETOYHOHW JKUIKOCTH MPHUMEPHO
Takas ke, Kak M B IU1a3Me KpoBH. KpeaTHHHH BBIBOAUTCS BMecTe ¢ Mouod, Vy=2,4 1/cyT.
OmnpenenuTs CKOPOCTh MPOHM3BOJCTBA KpeatuHWHa G (Mr/gac), oOmIyr0o Maccy KpeaTHHHHA B
opranu3me M (mr).

KonTposbHas pabora no teme «MoaeJupoBaHue MPOLECCOB MePeHOCA ¢ IOMOIILIO
HU3BECTHBIX IPOrPAMMHBIX NPOAYKTOB)

1.1. B miiockoM KaHaje 3JeKTpouain3aTopa CKOpoCcTh TeUeHUs pacTBopa 1,6 cm/c, paccTosiHuE
mexay memOpanamu 0,8 MM. PaccuuTath najenue naBieHUst 1 00bEMHYIO CKOPOCTh PacTBOpa B
kaHaje wmupuHod 40 cm. IlocTpouTh KOHUEHTPAaLMOHHBIA NpoQWIb W HAWUTH CTENEHb
oOecconrBaHusl pacTBOpa B ceueHHHM Ha paccTosHuM 40 cM OT BXoAa B KaHail. PaccuurtaTth
PacXoJ] 3JIEKTPOSHEPTHH, HEOOXOAMMON uis monydeHns 1 M° 06ecconeHHON BOJBIL, yUecTh
BKJIQ/Ibl, TIPUXOASIINECsS, COOCTBEHHO, Ha 3JEKTPOAUANIN3 U Ha paboTy Hacoca. IIpuHATh, 4TO
OCHOBHBIM KOMIIOHeHTOM pacTopa siesercst NaCl (D= 1,6 107 em?/c, v = 1072 em?/c, ¢°= 0,02
MOJIb/JTT); YHUCJIa TepeHOoca MPOTUBOMOHOB 4Yepe3 aHHMOHO- U KATHOHOOOMEHHYI0 MeMOpaHbl
npunaTh 0,95, kna Hacoca 0,6. Pacxox anekrposHepruu B pacuere Ha | yac paboThl anmapara (B
Brxuac) paBeH:
Ha OJ1: Aep= | U, rae | — cuna Toka B A, a U — HanpsbkeHUe Ha BceM amnmaparte B B,
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Ha nepexauky: Apomp= Ap W/ , rae Ap — nagenue gasnenus B H/m?, W — o6beMHast CKOPOCTh
B M>/gac, a M|p — KIIJI Hacoca.

1.2. OmpenenuTs MHUHUMANbHYIO JJIMHY KaHajga OOECCONMBAaHUS 3JIEKTPOIUAIN3AaTOpa, Ha
KOTOPOM JIOCTHTaeTCs CTereHb ooecconuBanus S0 %, ecnu:

° yucia nepenoca = 0,98;
o MexmeMOpaHHoe paccrosiHue = 0,45 mvm;
. CKOpPOCTh T€UEHHS pacTBopa 3,2 cM/c;

CLII/ITaTb, 4TO B paCTBOPEC UMCCTCA TOJIbBKO HanHfI-XJ'Iop.

1.3. Jlan sneKTpoAnanu3HbIi ammapar, coaepxkamuii 100 mapHbIx kamep.

MexmemOpanHoe paccTosiHue = 0,5 MM.

Jnuna xanana 60 cm.

Pazmep memOpansl 60 Ha 40 cm.

Onpenenuth MPOM3BOAUTEIBHOCTh — allapara, MpPH KOTOPOW CTENeHb 00ECCOTMBAHUS
nocturaercs paBHoit 60 %. HykHo HaliTH CKOpOCTh pabOTHI ammnapara.

1.4. TpeOyeTcst CpOEKTUPOBATH ANEKTPOAUATU3HBIN ammapat, KoTopbiil 061 obecnieunBan 80%
o0eccoMBaHus pacTBOPA XJIOPUIA HATPHSL.

Pa3mep memOpan 60 Ha 40.

Paccrostnue mexay memOpanamu = 0,4 MMm.

Anmapat 10KeH MMETh NPOM3BOIUTENBHOCTD 2 Mo/4ac.

Haittu yncno napHbIx Kamep B ammapare.

1.5. TpeOyercs cipoeKTUPOBATh MEKTPOAUATIU3HBIN ammapar, KoTopblil Ob1 o0ecnieunBan 80%
obecconMBaHus pacTBOpa XJOpuaa HaTpus. MI3BECTHO, YTO MPH CKOPOCTH TEUCHHS KUIKOCTH
2 cM/c Ha KaxbpIx 10 cM IMHBI KaHaa KOHILIEHTpanus yobiBaeT Ha 20%.

Hlupuna memOpan 40 cm.

Paccrosnue mexny memopanamu = 0,4 MM.

Anmapar 10KeH UMeTh TIPOM3BOIUTENFHOCTh 2 Mo/dac.

Haiitn nnunay kanana 06eccoMBaHUs U YUCIIO MApHBIX KaMep B amnmapare.

3adeTHO-IK3aMeHAIHOHHBbIE MaTepPUAaJIbI 1JIsl IPOMEKYTOUHOM aTTecTAlMU
(3Kk3ameH/3a4eT)
Cnucok 6onpocog 01sa no02omoexu K 3auemy
K 3auery nomyckaroTcst CTYJEHTbI, BBIMOJIHMBIINE BCE KOHTPOJIbHBIE U J1a0OpaTOpHBIE
paboTHI.
Bonpocsl k 3auery

1 Juddy3us B ycnoBHSIX HaJIOKEHHOIO JJIEKTpUYEecKoro mnoiyid. YpaBHeHue Hepncra-
IInanka.

2 BelpakeHne TJIOTHOCTH IIOTOKAa HMOHOB Yepe3 TPAJAMEHT  AJIEKTPOXUMHUYECKOTO
NOTeHIMaja. Y ClIOBHE PABHOBECHS.

3 Onementsl THIIL. YpaBuenust Onzarepa.

4 VpaBuenust Kenem-Kauanbckoro. @opmynupoBka M (pU3MYECKHI CMBICT TOTOKOB,
JBUKYIIMX CHJT U KO3 (UIIMEHTOB MepeHoca.

5 VpaBuenus Kenem-Kauanbckoro. BeiBoa nuHelHbIX 3akoHOB nepeHoca Puka, Oma u
Hapcu.

6 VYpaBuenus Kenem-Kauansckoro. MHorooOpasue siBlIeHHI TepeHoca B MeMOpaHHBIX
cucTeMax.

7 bapomemOpanHble Tpolecchl. YpaBHEHHs II€peHOCa, BBITEKAIOUIME U3 YypaBHEHUH
Kenem-Kauanbsckoro.

8 Knaccudukanus OapomMeMOpaHHBIX MpoLECCOB. MexaHM3M pas3jielieHduss B 00paTHOM

OCMOCE U B JIpyTuX 6apoMeMOpaHHBIX IPOIIECCax.
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9 [TapameTpsl, ompenensiomye KadecTBO pasfesieHUuss B OapoMeMOpaHHBIX IPOLECcCcax

(dakTop 3anepkku, KOIPPUIUESHT FIKCTPAKINK). Y paBHEHHUS OajaHca.

10 MareMaTHuecKoe ONrucaHhe 0CMOCa U 0OPaTHOTO 0CMOCa.

11 3aBuCcHMOCTh (haKTOpa 3aep KK R OT maBiieHHusI B 0OpaTHOM OCMOCE.

12 Iuddysuonnsie mnpoueccsl B remoauanusatope. Pacyer miomanu MemOpaHsl,
HEOOXOIUMOI ISl OJHOTO CEaHca OUYHUCTKH KPOBH.

13  Pacder 0OpaTHOOCMOTHYECKOTO MPOIlecca 00ECCOTMBAHISI MOPCKOM BOJIBI.

14 DnextpomemOpaHHBIE Mpolecchl. Cxema 3IeKTPoIuaIn3a.

15 DOnexrpoauanus. YpaBHeHUs nepeHoca (ypaBHeHHE nepeHoca noHos Kenem-Kauansckoro.
VpaBuenue Hepucra-Ilianka. BeiBon u3 ypaBHeHuid Onzarepa. CBsi3b C ypaBHEHUSIMU
Kenem-Kauanbckoro.)

16  Opnomepnas mozaens DJ1. KoHuleHTpalMoHHAas MOISIpU3alus P SJIEKTPOIHATIN3E.

17  Pacder ckayka moTEHIIMaTa B MEMOPaHHOH CHCTEME.

18 KonBektuBHas auddys3us npu snekrpoguanuse. JBymepHas mozaens. dopmynupoBka
3a1a4u.

19  [IBymepnHas koHBeKTUBHO-Aubdy3nonHas moaens /1. [IpeoObpa3oBanue ypaBHEHHIA.

20 BrBox ypaBHEHHs KOHBEKTHBHOH au(@dy3ur B YacTHBIX NPOHM3BOJIHBIX. YpaBHEHHE
Hepucra-Ilnanka u ypaBHeHHe MaTepuaibHOro OanaHca.

21  JIBymepHas KOHBeKTHBHO-Iu(dy3uonHas moaens D/1. ' panudHbIe ycaoBuUs.

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

23 JIByMepHas KOHBeKTUBHO-TU(Dy3uonHas moaens D/]. Pemenue kpaeBoii 3a1a4u.

24  PacrmipeneneHue  KOHIEHTpamMM ¥ IUIOTHOCTH Toka B DJ[.  Bombrammepnas
XapaKTepUCTHUKA.

25  KousektuBHo-nuddy3nonnas moaens /1. [penensHbiii TOk 1 1upy3HOHHBIN CION.

Kpurtepun oueHnBanus pe3yJibTaTOB 00y4eHUs
Kputepun ouennBanus pe3yjbTaToB YCTHOIO ONpPoca

OneHka «omau4Ho» CTaBUTCS, €CIIU CTYIACHT MOJIHO M3JlaraeT marepuan (OTBeyaeT Ha
BOIPOC), Jla€T TPABWIHHOE OMpEEICHUE OCHOBHBIX TOHSTHH; OOHApPYXMBAEeT TMOHUMAaHUE
MaTepuana, MOXeT 0OOCHOBaTh CBOM CYKIEHUS, MPUMEHUTh 3HAHUS Ha MPAKTHKE, MPUBECTH
HEOOXOJMMBIE TPUMEPHl HE TOJIBKO W3 Y4eOHHKA, HO U CaMOCTOATEIHHO COCTaBJICHHEIE;
W3JIaraeT Marepuai IOCIEI0BAaTEeIbHO W MPABWIBHO C TOYKH 3pPEHUS HOPM JIUTEPATYypHOTO
SI3BIKA.

OueHka «xopouwio» CTAaBUTCS, €CIU CTYIAEHT JAaeT OTBET, YAOBIECTBOPSIOIIMN TEeM XKe
TpeOOBaHUSAM, YTO M JJIsI OLEHKH «OTIUYHOY», HO JOMyCKaeT 1—2 ommOKH, KOTOpBIE CaM K€
WCIIPABIIsET, U 1—2 HemoueTa B MOCIEI0BATENBHOCTH U SI3BIKOBOM O(DOPMIIEHUH H3TaraeMoro.

OueHka «yooenemeopumenvHo» CTABUTCS, €CIW CTYACHT OOHapy)KMBAeT 3HAHHE U
MMOHUMaHNE OCHOBHBIX MOJIOKEHUH JaHHON TEMbI, HO U3JlaraeT MaTepHall HEMOJIHO U JIOMYCKAeT
HETOYHOCTH B OMPEIEICHUU TOHITHH WM (OPMYIUPOBKE TMPABWI, HE YMEET JIOCTATOYHO
IyOOKO M JI0Ka3aTeNbHO OOOCHOBATh CBOM CYXKIEHHUS M NPHUBECTH CBOM MPUMEPHI; U3Naraer
MaTepHuall HeTOCIEA0BATENIbHO U JOMYCKAET OMIMOKHU B S3BIKOBOM O(DOPMIICHHH H3IaraeMoro.

OneHka «Hey0oe1emeopumenbno) CTaBUTCS, €CIHU CTYACHT OOHApYXHBAeT HE3HaHUE
OonbIIeld YacTH COOTBETCTBYIOLIETO BOMNpOCa, JOMycKaeT oOmHOKH B (OPMYJIHPOBKE
OTpeicieHuH M TPaBUJI, MCKAXKAIOIIHE WX CMBICH, OECIOpPSIOYHO U HEYBEPEHHO H3JaraeT
Marepuan. OIleHKa «2» OTMEYaeT TaKWe HEJAOCTAaTKH B TIOJITOTOBKE, KOTOPBIC SIBJISTFOTCS
CEPbE3HBIM MPEMSATCTBUEM K YCIICITHOMY OBJIAJICHUIO MOCIEAYIOIIUM MAaTEPUATIOM.

Kpurtepuu onenuBanus pe3y/ibTaTOB 3aHATHS € pellleHHEM 3a/1a4
OrneHka «omauyno» BBICTABISETCS, €CIM CTYACHT MMEET IIyOOKHe 3HaHHUsA y4yeOHOro
MaTepuaia Mo TeME NPaKTHUYeCKON paboThl, MOKa3bIBAET YCBOEHHUE B3aMMOCBSA3M OCHOBHBIX
MOHATHUH, UCHOJB3yeMBIX B paboTe, CMOI OTBETUTh Ha BCE YTOUYHSIOIIME U JIOTIOJHHUTEIbHbIC
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BoNpochl. CTyIEHT AEMOHCTPUPYET 3HAHUS TEOPETHUUECKOrO M IPAKTHMUECKOTO Marepuaja Io
TEMe IMPaKTHUUECKOW paloThl, ONpenessieT B3aUMOCBA3M MEXAy IOKa3zaTeslssMU 3ajaud, NacT
IPABWIbHBIM aITOPUTM PpELIEHMs], ONpPEIENsIeT MEXAUCUUILUIMHAPHBIE CBSI3U 110 YCJIOBHIO
3aJlaHuUs.

O1eHKa «xopouto» BHICTABIISIETCS, €CIIM CTY/ACHT MOKa3ajl 3HaHUE y4eOHOTO MaTepuaa,
YCBOMJI OCHOBHYIO JINTEPATYPY, CMOI' OTBETUTH MOYTH IIOJIHO HA BCE 3a/1aHHBIE JOIOIHUTEIbHbIE
U YTOYHSIOIINE BOIPOChl. CTYNEHT AEMOHCTPUPYET 3HAHUS TEOPETUUYECKOrO0 U MPAKTUYECKOTO
Mmarepuaja IO TeMe IPAaKTU4eCKOH paboThl, JONyCKas HE3HAYUTElIbHbIE HETOYHOCTH IpU
pElIeHUH 3a7a4, UMesl HEIOJIHOE IMOHUMaHUE MEXAMCLUIIIMHAPHBIX CBSA3E€H IPHU MPaBUIBHOM
BbIOOpE AJIrOpUTMA PELICHUS 3alaHMsL.

OueHka «yoosnemeopumenbHo» BbICTABISAECTCA, €CIM CTYAEHT B LEJIOM OCBOMII
MaTepuaig IMpakTUYECKOW paboThl, OTBETWI HE HA BCE YTOYHSIOIIME U JIOMOJHUTEIIbHBIE
Bompochl. CTYOEHT 3aTpyIHSETCS C MPaBUJIBLHOM OIICHKOM TMpeUIOKEHHON 3anauu, HaéT
HEMOJIHbIM OTBET, TpeOyroIMi HaBOJAIIMX BOIPOCOB IpenojaBaress, BbIOOp ajJropurMa
pelleHus 3aJa4l BO3MOXKEH [IPU HABOJAIIMX BOMPOCAX IIPENOAABaTES.

OneHka «HeyooenemeopumenbHo» BBICTABISETCS CTYINEHTY, €CId OH HMMEEeT
CYILIECTBEHHbIE IPOOEbl B 3HAHUSX OCHOBHOTO Y4eOHOIo Marepuasia MpakTH4YeCKOW padoThl,
KOTOPBII NOJHOCTBIO HE PACKPBLI COAEPIKaHUE BOIPOCOB, HE CMOI' OTBETUTh Ha YTOUYHSIOLINE U
JIOTIONIHUTENIbHBIE BONpPOChl. CTyneHT MAa€T HEBEPHYIO OLIEHKY CHUTYyallMH, HENpaBUIbHO
BBIOMPAET aJITOPUTM JIEHCTBUH.

Kpurtepuu oneHuBaHus pe3yJibTATOB KOHTPOJIBHBIX padoT

KontponbHas paboTa NpoBOAUTCS B MMCbMEHHOM (GopMme.

OneHka «OTJIMYHO» BBICTABISIETCS, €CIM CTYIEHT BBIINOJIHUI padboTy 0e3 omuboK u
HEJI0YEeTOB, JIOIYCTHII HEe 60Jiee OJJHOrO HEeJl0YeTa.

O1eHKa «XOPOII0», €CIIN CTYACHT BBIITOJHWI paboTy MOJTHOCTHIO, HO JIOMYCTHJI B HEH HE
6oee oJHOI HerpyOoi OIMOKY U OJTHOTO HejloueTa, WK He 0ojiee IBYX HEe0UETOB.

OneHka «y10BJI€TBOPHUTEIbHO», €CIIM CTYICHT IPABWIBHO BBIIOJHWI HE MEHEe
MOJIOBUHBI pabOThI WU AOMYCTUIT HE OoJiee ABYX IpyObIX OMMOOK, WK He 0oJiee 0JIHOM Tpy0oit
¥ OJHOU HErpyOoil OMMUOKH M OJHOTO HEIOYETa, UJIKM HE 00Jiee BYX-TPEeX HETPYOBIX OMIMOOK,
WIA OJHOW Herpyooil omuOKM M TpeX HEAO0YETOB, WU NPU OTCYTCTBHM OIIMOOK, HO MpHU
HAJIMYUN YETHIPEX-TISATH HEJOYETOB, TUIOXO 3HAET TEKCT MPOU3BENEHHS, OMYyCKAeT NCKAKEHUE
(akxToB.

OneHKka «HeYHOBJETBOPUTEIBHO», €CIM CTYAEHT JONMYyCTWJI 4YHCIO OIIMOOK U
HEJI0UETOB, MPEBOCXOASIIEe HOPMY, IPU KOTOPOH MOXKET OBbITh BBICTABIIEHA OLIEHKA «3», WU
€CITM TIPABWJIBHO BBITIOJHUJ MEHEE MOJIOBHHBI paOOTEHI.

Kpurepun onenuBanus 1a00paTopHbIx pador

«5» (OTIIMYHO): BHITIOJIHEHBI BCE 3aJlaHUsl J1a0OpaTOpHOM paboThI, CTYJEHT YeTKO U 0e3
OLIMOOK OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoI110): BHITIOJHEHBI BCE 3a/IaHUsI TA0OPATOPHOU PabOTHI; CTY/IEHT OTBETHII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSMH.

«3» (YOOBIETBOPUTENBHO): BBINOJHEHBl BCE 3aJaHusd JTabopaTopHOH paboThl ¢
3aMEYaHUsAMU; CTYIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHSIMU.

«2» (He 3a4TEHO): CTYJEHT HE BBIOJHWUI WM BBIIOJHUI HEMPaBWIbHO 3aJaHUS
nabopaTopHOil pabOTHI; CTYAGHT OTBETWJI Ha KOHTPOJBbHBIE BOINPOCHI C OIIMOKAMM WM HE
OTBETUJI HAa KOHTPOJIbHBIE BOIPOCHI.

Kpurepun onenku pedeparon
OHCHKa «OTJIMYHO» CTAaBUTCs, €CJIM BBbIIIOJITHEHBI BCEC Tpe6OBaHI/I${ K HaIlMCaHUK H
3ammre pedeparta: o0o3HaueHa mpobiemMa M 00OCHOBaHAa €€ aKTyaJlbHOCTb, CAETaH KPaTKUM
aHAJIN3 Pa3IMYHBIX TOYEK 3pPEHUs Ha paccMaTpUBAeMyIO0 MpOOJEMYy M JIOTUYHO H3JIOKEHa
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COOCTBEHHas! MO3MUIHA, CHOPMYIHPOBAHBI BBIBOJBI, TE€Ma PACKPbHITa IOJHOCTHIO, BBIIAEPIKAH
00bEM, coOMoIeHBl TpeOOBaHMs K BHEUTHEMY O(OpPMIICHHUIO, JaHBI NMPAaBWIbHBIE OTBETHI Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI.

OmeHKa «XOpPOIIO» CTABUTCS, €CIM OCHOBHBIE TpeOOBaHMS K pedepaTy M ero 3aIiuTe
BBINIOJIHEHBI, HO TPU 3TOM JOMYIICHBl HEJOYETHl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B
U3JIO)KEHUH MaTepuaja; OTCYTCTBYET JIOTHUYECKas IOCIEAOBATEIbHOCTh B CYXKICHHAX; HE
BhIJIEpKaH 00BEM pedepara; MMEIOTCS yIylleHus B O(OpMIICHHH; Ha JIOTOJHUTEIbHBIC
BOITPOCHI IIPH 3aIINTE JaHbI HETIOJHBIC OTBETHI.

O1eHKa «y/A0BJeTBOPUTEIbHO» CTaBUTCS, €CIIM UMEIOTCS CYIIECTBEHHBIE OTCTYILICHHS
oT TpeboBaHMil K pedepupoBannio. B gacTHOCTH, TeMa OCBelleHa JHIIb YaCTHYHO; JOMYIICHBI
¢daxTHueckue ommrOKN B CoAep KaHuU pedepara WM MPU OTBETE HA JOTOIHUTEIBHBIE BOIPOCHI;
BO BpEMSI 3aIUTHl OTCYTCTBYET BBIBO/I.

OneHka «HeyI0BJIETBOPUTEJIbHO» CTAaBUTCS, €clIM TeMa pedepara He pacKphbITa,
00Hapy)KMBAETCs CYIIECTBEHHOE HEMOHMMaHKE IPOOJIEMBI, WK pedepar He IpeICTaBIICH.

Kputepuu oneHk# npe3eHTanuu

OneHka «omauyHo» BHICTABISICTCS CTYACHTY, €CIIH:
- IPE3CHTAIHs COOTBETCTBYET TEME CaMOCTOSATEIILHOW PaboTHI,
- oOpMJICH TUTYIBHBIN Ca/I C 3ar0JI0BKOM (TeMa, LIeJH, IJIaH U T.11.);
- copMyIMpPOBaHHAS TEMA SICHO M3JI0KEHA U CTPYKTYPHUPOBAHA;
- WCHoJIb30BaHbl  Tpadmueckue uzoOpakeHus  (dororpaduu, KapTHHKA H  T.IL),
COOTBETCTBYIOIIINE TEMCE,
- BBIJIEPKAaH CTUJIb, I[BETOBAas ramMma, MCIOJb30BaHA aHUMAIMs, 3BYK; paboTa odopmieHa u
IPEOCTaBIICHA B YCTAHOBIICHHBIN CPOK.

OneHka «xopoutoy» BHICTABISETCS CTYACHTY, €CIIU:
- MPE3EHTAIUsl COOTBETCTBYET TEME CAMOCTOSITEIbHON padoThl; O)OPMIICH TUTYJIBHBIM CIIAN[ C
3aroJIOBKOM (TeMa, LIeJH, IJIaH | T.11.);
- copMyIMpPOBaHHAS TEMA SICHO M3JI0KEHA U CTPYKTYPHPOBAHA,;
- HWCHoJIb30BaHbl  Tpaduueckue uzoOpakeHus  (dororpaduu, KapTHHKA H  T.IL),
COOTBETCTBYIOIINE TEME,
- paboTa oopMieHa U MTPEIOCTaBIIEHA B YCTAHOBJICHHBIH CPOK.

O1eHKa «Hey0061emeopumebHo» BHICTABISCTCS CTY/ICHTY, €CITU paboTa HE BHITOIHEHA
WM COJICPKUT MaTepHal He 1O BOIpOcCY.

Bo Bcex oCTalbHBIX CITydasx paboTa OICHUBACTCS HA «yA0BJIETBOPUTETbHOY.

Kpurepun oneHkn mo npomMexyTo4Hoi arrecrannu B popme 3auéra

OueHKH «3aumeHno» 3aCIyKHUBAECT CTYAEHT, OOHApYXMBIIWI 3HAHHE OCHOBHOTIO
IPOTpaMMHOr0 MarepHuaiga B 00béMe, HEOOXOIUMOM JUIs JanbHelmIel yuéobl U MpencTosen
paboTel 1Mo TpodeccuH, CHPaBISIIOMIMICA C BBIIOJHEHUEM 3aJaHUN, MPETyCMOTPEHHBIX
IIPOrpaMMOil, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypoOi, PEKOMEHIOBaHHOM mporpammon. Kax
IIPaBUJIO, OLIEHKA «3aYTEHO» BBICTABIACTCA CTYAECHTAM, JOIYCTHBIIMM IOTPEUIHOCTH
HEIMPUHIUIINAIBHOTO XapaKTepa B OTBETE Ha 3a4€Te U IIPU BBINIOJHEHUN 3a/1aHUM;

OrneHKa «He 3aumeno)» BBICTABISIETCSA CTYACHTY, OOHapyXUBLIEMY MPOOENbl B 3HAHUAX
OCHOBHOTO TIPOTPaMMHOIO MaTepHaja, JONMyCTUBIIEMY MpHUHLUIHUAIbHBIE OMIMOKH B
BBIIIOJIHEHUH TIPETYCMOTPEHHBIX IpOrpamMmoi 3amaHnid. Kak mpaBuiio, OIEHKA «HE 3a4TEHO»
CTaBUTCS CTYyJEHTaM, KOTOpble HE MOTYT MpOJOKUTh OOyueHHEe WM MPUCTYIUTh K
npoecCHOHANBHOM JIEeATENIbHOCTH 0 OKOHYaHWHM By3a 0€3 JOMOJHUTENbHBIX 3aHSATHH IO
COOTBETCTBYIOIICH TUCLMUILIAHE.

OueHouHble CpencTBa [Jsi WMHBAIUAOB M JIUI[ C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYAITBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.
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— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3I0OPOBBS MTPEIOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMs JIJIsl IIOATOTOBKH OTBETA Ha 3a4eTe;

— MPU MPOBEICHUU MPOIEYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIUOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIAYATHHBIMA OCOOCHHOCTSIMU;

— TIpU HEOOXOAUMOCTH JIJIsl 00YYArOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UWHBAJIUAOB IpOLEypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 10 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
nHpopmanuu:

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJ1st 1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpPeYCHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5 Ilepevenb yueOHOM JJUTEPATYPbl, HHGPOPMALMOHHBIX PECYPCOB M TEXHOJIOTHii

5.1 YueOnas tuteparypa

1 Kynunos 1.B., Kyaunos B.A., Epemun A.B. MaTtematuueckoe MoAeIUpOBaHUE
TUAPONMHAMUKA ¥  TEIUIOOOMEHa B  JBIKyIIUXcs OKHakocTsx. M.: Jlams. 2015.
http://www.lanbook.com/books/element.php?pll_cid=64&pll id=1175

2 I'ymepoB A.M. MaTtemaTnueckoe MOJEINPOBAHNE XUMUKO-TEXHOJIOTUYECKUX
npoueccos. M.: Jlans. 2014.
http://www.lanbook.com/books/element.php?pll_cid=32&pl1_id=1040

3 Mynnep M. Beenenue B MemOpanHyto TexHoioruto [Tekcr]: [yuebHoe nocobue] /
M. Mynnep; nep. ¢ anri. A. FO. Anenteesa, I'. I1. Amnonsckoit; nox pea. B. I1. [y6sru. - M.:
Mup, 1999. - 513 c.: un. - bubauorp. B konue ri. - ISBN 5030031146.

4 ManukoB, P.®. OcHOBBI MaTeMaTH4YE€CKOIO0 MOJEIUPOBAHUS [DIEKTPOHHBIN
pecypc]: yuebnoe mocobue / P.®d. ManukoB. — DnekTpoH. AaH. — Mocksa: ['opsuas auHU-
Tenexom, 2010. — 368 c. — Pexxum pocryma: https://e.lanbook.com/book/5169.

5.2 llepnoauueckas JJuTepaTypa

1. Basel nannsix komnanuu «Mcer Beroy http://dlib.eastview.com

2 Onexrponnas oudbmmoreka GREBENNIKON.RU https://grebennikon.ru/
3. Kypnan «MemOpaHbl U MEMOpaHHBIE TEXHOJIOT MM

4 Kypnan «Duznueckas XUMHI»

5.3 UHTepHeT-pecypchl, B TOM 4YHCJIe COBpeMeHHble MNpodeccHoHATbHbIE 0a3bl
JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHBIC CHCTEMbI

DJ1eKTPOHHO-0U0I0TeuHbIe cucTeMbl (IBC):

1 DBC «FOPAWT» https://urait.ru/

2 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3 3bC «BOOK.ruy» https://www.book.ru

4 3BC «ZNANIUM.COM» www.znanium.com
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5 9BC «JIAHDB» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:

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

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

3 XKypuanst uzgarenascrea Wiley https://onlinelibrary.wiley.com/

4 Hayunas snexkrponnas oudnaunoreka (HIb) http://wwwe.elibrary.ru/

5 ITomHOTEKCTOBEIE dPXHBbI BEAYHIIUX 3arraJHbIX Hay4HbIX KYPHAJIOB Ha
Poccuiickoit miatpopme Hayunbix xypHanoB HOMKOH http://archive.neicon.ru

6 HanmonaneHas snekTpoHHass OuOnuoreka (IOCTynm K DJIEKTPOHHOW OMOIHMOTeKe
nuccepraumnii Poceuiickoit rocynapcreennoit ouodnuoreku (PI'B) https://rusneb.ru/

7 baza nmannpix CSD KeMOpwKCKOro IeHTpa KpHCTAIOrpadUyuecKuX JTaHHBIX
(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 "Jlextopuym TB" http://www.lektorium.tv/

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

HNudopmanuoHHbie CIPABOYHBIE CHCTEMbI

KoncyabranTt Ilmioc - cripaBovHas mpaBoBasi cucTeMa (JOCTYI IO JIOKaJIbHOW CETH ¢
KOMITBIOTEPOB OMOJIMOTEKH )

Pecypchl ¢cBOGOIHOTO T0CTYMA:

1 KubepJlennnka http://cyberleninka.ru/;

2 AMepuKaHCKas nmaTeHTHas 0a3a qaHHbIX http://www.uspto.gov/patft/

3 MuHucTepcTBO Haykd U BhIcmiero oOpazoBanus Poccuiickoit ®enepamuu
https://www.minobrnauki.gov.ru/;

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

5 WNudopmarnmonnas cucrema "EamHoe OKHO [docTyma K 00pa3oBaTelIbHBIM
pecypcam" http://window.edu.ru/;

6 Enunas xomtekuust mudpoBeix 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

7 Cnyx0a TeMaTHUECKHUX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

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

9 OGpasoBarenbHbIil mopran "Yuebda" http://www.ucheba.com/;

10 3axononpoekt "O0 obpazoBanuu B Poccuiickoii @enepanun’. Bonpocs! U 0TBETHI

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

CoOcTBeHHBbIE 3JIEKTPOHHBbIe oOpa3oBaTe/bHble M HMH(OPMALMOHHBIE pecypchl

KyoI'y:

1 DONEeKTPOHHBIN KaTajor Hayunon O6ubIMoTEKU Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2 DneKkTpoHHas o6ubnuoreka TPYyI0B YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3 Cpena MonylbHOTO AMHAMUYECKOro o0y4yeHus http://moodle.kubsu.ru

4 baza y4eOHBIX MJIaHOB, y4yeOHO-METOJUYECKUX KOMIUIEKCOB, MYONUKAIMi U

KoH(pepeHuui http://infoneeds.kubsu.ru/
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https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/

5 bubmmoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl  MHPOPMALMOHHBIX
o0OpasoBaTenbHBIX TeXHOMOTUH http://mschool.kubsu.ru;

6 DOnexTpoHHbIN apxuB 1okymMeHTOB KyOI'Y _http://docspace.kubsu.ru/

7 DneKTpoHHBIE 00pa30BaTeNbHbIE PECypChl Kadeapbl HHPOPMAIIMOHHBIX CHUCTEM U
TexHosnoruii B oOpazoBanun KyOl'Y u nHayuno-merommueckoro >xypHama "IIIKOJIBHBIE
I'OJBbI" http://icdau.kubsu.ru/

6 MeToauyeckne YyKa3aHusi A8 OOY4YAIOIIHXCA 1O OCBOCHHMIO JMCHUILUIMHBI
(Momy.Jis)

VYcnemHoe OCBOCHHE AMCLMIUIMHBI TMPEANOJIaraeT akTUBHOE, TBOPYECKOE Y4acTHe
CTYJCHTa IyT€M IUIAHOMEPHOW, MOBCEIHEBHOW paboOThl. M3ydeHue IUCIUIUIMHBI CIETyeT
HAuuHaTh C MpOpabOTKU paboueil mporpammsl, 0c000€ BHUMaHHE YAESS LEIIM M 3a/adaM,
CTPYKTYpE U COACPKAHUIO Kypca.

Nmeetcs 3neKTpOHHASA BEPCHS JIEKIIMN 110 TAHHOW JUCLIUILINHE.

OcHoBHOW (opMmoii 00y4eHHS CTYIEHTOB SBISIETCS CaMOCTOsITeNbHas paboTa Hax
y4eOHBIM MaTEPHATIOM.

CamocrosarenbHas paboTa CTyIEHTOB — 3TO YY€Has, HAy4yHO-UCCIENOBATEIbCKas U
00I11eCTBEHHO-3HauUUMasl JesITeIbHOCTh CTYACHTOB, HallpaBI€HHAs HA pa3BUTHE KOMIIETEHIIMH,
KOTOpasi OCyUIeCTBiIeTcd 0€3 HEeNOCPEACTBEHHOIO YydacTusi IpenojiaBarens, XOTsS U
HaIPAaBIIAETCS UM.

[Iporniecc wm3ydeHus: AUCHUIUIMHBL «MonenupoBanue (UINKO-XUMHUECKUX CHUCTEM U
IIPOLIECCOBY COCTOMUT U3 CIAEAYIOUIUX TAIOB:

1. TlpopaboTka TEOPETHYECKOTO MarepHuaiga IO PEKOMEHIOBAaHHOMY YYEOHUKY |
KOHCIIEKTaM JIEKLIUH, NPEAOCTaBICHHBIX IpernoAaBaTelieM B JJEKTPOHHOM BHIe. B cioyuae
HEIOCTYIIHOCTA JTAHHOTO TMOCcOoOMsi HEoO0XOAMMO OOpaTHTbCA K CIHCKY JIUTEPaTypH,
IPUBEJCHHOTO B paboyeil mporpamme AUCHUILUIMHBI «MojenupoBanue (U3MKO-XUMHUYECKUX
CHUCTEM U IIPOLIECCOB.

2. BeinonHeHue ¥ 3amuTa 1abopaTOpHbIX paboT, MOArOTOBKA K ayAUTOPHBIM 3aHATHIM U
BBIIIOJIHEHUE 3aJaHUM PAa3HOIO THUIIA U YPOBHS CJIOKHOCTH, HOJAIOTOBKA K JHUCKYCCHOHHBIM
BOIIPOCaM, M3Yy4YEHHE OTIENbHBIX TeM (BONPOCOB) IMCLHUIUIMHBI B COOTBETCTBUU C Yy4eOHO-
TEMaTHYECKHUM IJIaHOM, MOATOTOBKA U HamucaHue pedeparoB, JOKJIAI0B U IPYrUX MUCbMEHHBIX
paboT, YyCTHBIX COOOIIEHMH Ha 3a/JaHHble TEMbl, BBINOJIHEHUE JOMAIIHUX 3aJaHul
pa3HooOpa3HOro xapakrepa, MoadOp M HM3ydeHHUE JINTEPATypHBIX HCTOUYHUKOB; IPOBEICHUE
pacueToB W Jp.; BBHINOJHEHUE WHIMBHUIYaJIbHBIX 3aJaHUI, HANPABICHHBIX HAa pa3BUTHE Y
CTYJEHTOB CaMOCTOSITEIbHOCTU ¥ MHULIMATUBBI, TOJATOTOBKA K YUYaCTHIO B KOH(EPEHIUIX U Jp.

3. IloaroroBka M HpencTaBICHHUE NEPEN OJAHOKYPCHHKAMM IPE3CHTAlUil Ha 3aJaHHYIO
TEMY.

4. Cnauu 3a4eTta B YCTHOM WJIM MUCBbMEHHON (hopMe (10 yCMOTPEHUIO MPENoiaBaTens).

BX0H01 KOHTPOJIB OCYIIECTBIISIETCS IPETIOIABATENIEM B BUJE MIPOBEPKH U AKTyaIU3aluU
3HAHUH CTYJEHTOB 10 COOTBETCTBYIOLLEH TEME.

BBIXOHON KOHTpOJIb OCYLIECTBIISIETCS IPENOAABATEIEM IPOBEPKOM KadecTBa M
IIOJIHOTHI BBITTOJIHEHUS 3aJaHUS.

Ilpoyecc opzanuzayuu camocmoamenvHoil padbomsvl cmyoenma 6Kiiouaem 6 ceos
cnedyrouue Imanvi:

- TOATOTOBMTENIBHBIN: ONpPENEICHUE LEeNeH, COCTABICHUE NPOrpPAMMBI, IOArOTOBKA
METOAMYECKOTO 00ECTICUCHHUS;

- OCHOBHOM: peaju3allys IpOorpaMMbl, MCIOJb30BaHUE MPUEMOB MOWCKAa MH(OPMALUH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepedAayd 3HaHuM, (UKCHpPOBAHHE pPE3yJIbTATOB,
camMoOopraHu3aius npouecca padoTsl;

- 3aKJIIOUUTENBHBIN: OLIEHKA 3HAYMMOCTH M aHalIM3a Pe3yJbTaTOB, MX CHCTEMAaTH3alLlus,
onleHka A((}eKTUBHOCTH TMporpaMMbl M TPUEMOB pabOThl, BBIBOABI O HAMpPaBICHUSX
ONTUMHU3ALMHU TPYAA.
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http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

Dopmvl KOHMPONA CAMOCHOAMENbHOU PAdombl — YyCTHBHINA onpoc, pedepart, JoKIaa Ha
NPAaKTUYECKUX 3aHATUAX, TECTUPOBAHUE, BBINOJIHEHUE MPAKTUYECKUX 3aJaHHUM, MyOIuKaluu B
HAyYHBIX U3JaHUIX.

IIpy DOArOTOBKE K JEKIMOHHOMY 3aHATHIO CTYJIEHTaM PEKOMEH1yeTCs:

1) mpocMOTpeTh 3amucu OpEplIylIed JIEKIUM M BOCCTAHOBUTH B IAMATH paHEE
U3y4eHHbII MaTepual;

2) 0Geryo MpOCMOTPETh MAaTepUal MPEACTOSIICH JICKIMH, C LENBI0 JIyYIIero YCBOCHUS
HOBOI'0 MaTepuana,

3) caMOCTOSTEIBHO MPOPadOTaTh OTIENbHBIE (PParMEHTHI TEMbI MPOLLION JICKIHHU, €CIIN
3TO HEOOXOIUMO.

IIpy KOHCHEKTMPOBAHMU JIEKLIMOHHOTO MaTepuana CTYAEHTaM HYXHO CTPEMUTHCS
KpaTKo, CXEMAaTU4HO, IOCJIEN0BATENbHO M JIOTMYHO (PUKCHUPOBATH OCHOBHBIE IOJIOKECHMS,
BBIBOIbI, 00001IeHNS U (POPMYJIMPOBKH, HE MBITASICh 3allMCaTh BECh MPENOaBaeMblii MaTepHa
CJIOBO B CJIOBO.

ITpu 1OATOTOBKE K 1a00PaTOPHOMY 3aHITHUIO PEKOMEH/IYETCS:

1) BHUMATEIBHO H3YYHTh MaTepHal MPEACTOSINEH padOTHl M COCTaBHTh IUIAH ee
BBITIOJIHEHUS;

2) yaenuTh MOBBIIEHHOE BHUMAHHUE SKCIEPUMEHTAIbHBIM OCOOEHHOCTSIM IpeCTOsAIIEeH
paboThl (MCIIOJIB3YEMBIM PEAKTHBAM U 000PYOBAHMIO, & TAKXKE TEXHUKE PAOOTHI C HUMH).

BeimonuATe 51abopaTopHyr0 paboTy HEOO0XOAMMO aKKypaTHO M IOCIelI0BaTeIbHO,
OTpa’kasi BCE €€ OCHOBHBIE JTambl B JabopaTOpHOM >KypHase. [lis ychemmHo# 3amuThl
nabopaTopHOil pabOThl HEOOXOIUMO THIATENbHO W3YYUTh JIEKIMOHHBIA U, €CIM 3TO
HE00X0IMMO, JOTOTHUTEIBHBIN TEOPETHUECKUI MaTepUal 1Mo TeMe pabdoTh, a TAKKE MPABUIHHO
3allOJIHUTh J1IAOOPaTOpHBIN KypHal, clellaB Bce HEOOXOAMMbIE pacueThl U chopMyaupoBaB
BBIBO/IbI 110 IPO/ICJIaHHON padoTe.

Jlabopamopnuie 3anamua — cocTaBHasi 4acTh y4eOHOro Ipolecca, rpymnmnosas ¢opma
y4eOHBIX 3aHATHH, HANpaBJICHHAs HA PA3BUTUE CAMOCTOSTEILHOCTH y4alluXcs U MPUOOpETeHHE
YMEHUH U HaBBIKOB, MO3BOJISIOIAS HPUBUTh HPAKTUYECKHE HABBIKM JJII CaMOCTOSATENIbHOM
paboThI ¢ HAYYHOH JTUTEPATypOid, Pa3BUTh NPOPECCHOHATBHYIO KOMIIETEHTHOCTD, IIPOBEPUTH HA
IIPAKTHKE TIOJy4YEHHBIE TEOPETUUECKNUE 3HAHNUS.

[TockonbKy aKTHBHOCTh CTyJ€HTa Ha J1a0OpAaTOPHBIX 3aHATHUSIX SBISETCS MPEIMETOM
BHYTPUCEMECTPOBOIO KOHTPOJISI €ro NMPOJBWKEHUS B OCBOCHHU Kypca, IOATOTOBKA K TaKUM
3aHATHUSIM TPEOYET OT CTY/I€HTa OTBETCTBEHHOI'O OTHOILIECHUS.

IIpy mOArOoTOBKE K 3aHATHIO CTYNEHTHI B IEPBYI0 OYEPENb JOJDKHBI HCIOJIB30BaTh
MaTepuai JeKIUH U COOTBETCTBYIOLIUX JMTEPATYPHBIX MCTOYHUKOB. CaMOKOHTpPOJIb KauecTBa
MOATOTOBKH K KaKJOMY 3aHSATHIO CTYIEHTBI OCYLIECTBISIOT, IPOBEPSISl CBOU 3HAHUSA U OTBEYas
Ha BOIIPOCHI JIJIsl CAMOITPOBEPKHU 10 COOTBETCTBYIOLIEH TEME.

TumnoBo#i m1aH 1a60PaTOPHBIX 3aHATHIMA:

1. U3noxxeHue npenoaaBaTeaeM TEMbI 3aHATHS, €To LeJel 1 3a1ad.

2. Beitaua npernoiaBateneM 3aJlaHusl CTyJIeHTaM (BOIIPOCOB), HEOOXOJMMBbIE MOSICHEHUS.

3. Beimonnenue 3aanus CTyJeHTaMHU O] HaOMoAeHHeM mpenoaBareins. O0cyxIeHue
pe3ynbpraToB. Pe3tome npenonasares.

4. O61iee noiBeIEHNUE UTOTOB 3aHATHS MIPENoaBaTesieM U BblJjaua JOMAaIIHETo 3aJaHMtsl.

Konmponvnasa paboma BBIIOTHAETCS KaXABbIM CTYJIEHTOM Ha OTHAEIbHBIX JHUCTKax. He
JIOTTYCKAeTCsl HCIOJIb30BAaHWE JIIOOBIX CpEACTB KOMMYHHUKAIMHK (HOYTOYKH, MOOUJIbHBIE
Tesie()OHBI C BBIXOJIOM B MHTEPHET U TIp.

JlomyckaeTcsi MCHOJB30BaHUE pabouMx TeTpajeil, B KOTOPBHIX 3aKOHCIIEKTHPOBAHBI
HanOosiee BaXHbIE C TOYKM 3PEHUS KaXJOr0 M3 CTYIEHTOB MOMEHTBI, BBIIEICHHBIE MPH
CaMOCTOSITENIbHOM MPOpadOTKe KaXKI0M U3 TEM.

C 1enbro KOHTPOJIS U MOATOTOBKU CTYAEHTOB K U3yYEHHUIO HOBOW TEMBI BHAYaJIe KaX 100
3aHATHA MperoiaBaTeieM MPOBOAUTCS UHIUBUIYATbHBIN WU (DPOHTATBHBINA YCMHBLI ORPOC TIO
BBITOJIHEHHBIM 33/IaHUSM MPEIbITYIICH TEMBI.

18



Kpurepun onenku:

— IPaBUJIBHOCTh OTBETA IO COJAEPXKAHUIO 3a/1aHusl (YUUTHIBAETCS KOJIMYECTBO U XapaKTep
OLIMOOK TPH OTBETE);

— MOJIHOTA U TNIyOrHa OTBeTa (YYUTHIBAETCS KOJUYECTBO YCBOCHHBIX (DaKTOB, MOHITHI U
T.IL);

— CO3HATEJIBbHOCTh OTBETAa (YUYUTHIBAETCS MOHMMAHKE U3JIaraéMoro MaTepuana);

— JIOTHMKa W3JOXKEeHHA Mmarepuana (YUUTHIBACTCS YMEHHE CTPOUTH IEJIOCTHBIMH,
nocJeI0BaTeNbHBINA paccKa3, PAaMOTHO IMOJIb30BATHCA CHEIUAIBHON TEPMUHOJIOTHEN);

— PALMOHAJIBHOCTh HCIIOJIb30BAaHHBIX NPUEMOB M CIIOCOOOB pEIICHUS MOCTaBICHHON
yueOHOM 3amaun (YYUTHIBACTCS YMEHUE WHCIOJNb30BaTh Haubojee MPOrpPecCUBHBIE U
3¢ (heKTUBHBIE CTIOCOOBI TOCTHKEHUS TSI );

— CBOEBPEMEHHOCTb M O3()PEKTUBHOCTH HCIIOJIB30BAHUS HAMVIAIHBIX MOCOOMH H
TEXHUYECKUX CPEACTB IMpH OTBETEe (YyYUTHIBACTCS TPAaMOTHO M C TIOJIb30H IPUMEHSTH
HaTJISHOCTh U IEMOHCTPAIIMOHHBIH OIBIT IPH YCTHOM OTBETE);

— MCIIOJIb30BaHKE JOTIOJIHUTEIBHOTO MaTepuaa (00s3aTenbHOe YCIOBHE);

— palMOHAIBHOCTh UCIHOJIb30BAaHUSI BPEMEHH, OTBEACHHOIO Ha 3ajiaHue (He ogo0psercs
3aTSHYTOCTh BBITIOJHEHUS 3a/laHUs, YCTHOTO OTBETa BO BPEMEHH, C yYETOM HHIMBHUIYaJIbHBIX
0COOCHHOCTEH CTY/ICHTOB).

Pa3BepHyTBIIi OTBET CTyAEHTa HOJDKEH IPEICTaBIAThH COOON CBSI3aHHOE, JIOTHUECKU
Mocle0BaTeIbHOE COOOIEHHE Ha 33JaHHYI0 TEeMy, IOKa3blBaThb €ro YMEHHUE MPUMEHSTh
OTIpeIeNIeHNs, MPaBIJIa B KOHKPETHBIX CIIydasX.

Iloozomoexka peghepama u Ooknada no Hemy ¢ MYAbMUMEOUIIHOU npe3eHmauuell.
[IpesenTanu Ha 3alaHHYIO TEMY BBIOJHSIOTCS B mporpamme Power Point. Ona momkna
COCTOSTh U3 5-8 crhaiiloB ©  coaepkaTb OCHOBHBbIE ONpeneseHus, (hakTHuecKui
WILTIOCTPUPOBAHHBIN MaTepuall, BBIBOJIBI U CIIMCOK MCIIOJIb30BAHHBIX HCTOYHHUKOB.

Martepuan s pedepara HEOOXOAMMO HCKATh B KHUTAX, XypHaJlax U HHTEpPHET-
HCTOYHHUKAX, OIYOJIMKOBAHHBIX B ITOCIEAHUE 3 TOA.

JlokIaz, COmpoBOXKIAIONINI MPE3eHTAINH, JOJIKEeH 3aHUMATh 7-10 MUHYT.

W noxman, W mpe3eHTalud IPEIBAPUTENBHO MPHUCHUIAIOTCS MPENOJABaTeNo 110
AJIEKTPOHHOM MOYTE Ha MIPOBEPKY.

Pedepar — nuceMenHas pabota, coaepskaiiasi KpaTkoe H3JI0KEHHE CYIIHOCTH KakKoro-
anbo BOMpOca, TEMbI HA OCHOBE HECKOJBbKUX MEPBOMCTOYHHKOB, BBIMOIHSIEMAas CTYJACHTOM B
TEUEHUE JUIMTEIILHOrO Ccpoka (OoKoio Mecsia). Pedepar momkeH coaepkaTh OCHOBHBIE
(akTHUECKHE CBEJICHUS U BBIBOJIBI 10 pacCCMaTPHUBAaEMOMY BOIIPOCY.

Hoxknao (yctHoe coobmienue) mo pedepary mpencraBisieT coOoit kpaTkoe (5-7 MuH)
U3JI0KEHNUE CYTH BBIIIOJHEHHOW pabOThI, COMPOBOXKIAIOIIEECS] KOMIBIOTEPHONW Mpe3eHTalUeH.
IMocnenusas noJpKHA BKIIIOYATh He Ooiee 12-15 craiimos.

CaMocTtosTenbHass paboTa HapsIy ¢ ayAUTOPHOM MPEACTABISET OAHY M3 BaKHEUIINX
dbopm yuebHOTro mporecca. CamocToaTenbHas paboTa — 3TO ITUIaHUpyeMasi paboTa CTYJEHTOB,
BBINOJIHSAEMAsl MO 3aJaHUI0 M MPU METOAMYECKOM PYKOBOJCTBE MpernojaBaTensi, HO 0e3 ero
HenocpeAcTBeHHOro ydactus. CamocTosdTenbHass paboTa MpeAHasHAu€Ha HE TOJIBKO s
OBJIAJICHUS TIPECTABICHHON AUCIUIIIMHON, HO U /U1 GOPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B yueOHOM, HAay4yHOH, NMpo(ecCHOHAIbHON NEATeNbHOCTH, CIIOCOOHOCTH MPUHUMATh Ha ceOst
OTBETCTBEHHOCTh, CAMOCTOSITEILHO pellaTh BO3HHUKAIOIIME MPOOIEMbI, HAXOIUTh MPaBUIIbHBIC
peLIeHHs U T.1I.

B ocBoeHMM NUCHUIUIMHBI WHBATUAAMH U JTUIIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBbsl 0OJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHas ydeOHas palOoTa (KOHCYJIbTAaIlMHM) —
JOTIONTHUTENIFHOE paszbsiCHEHUE ydeOHoro wmatepuana. MHAuBHAyalbHbIE KOHCYJIBTAIIMH TIO
NPEMETY SBIISIOTCS BaXKHBIM (DaKTOPOM, CIIOCOOCTBYIOIIMM WHAWBHIyAIH3allUU OOYYCHUS U
YCTaHOBJICHHIO BOCIUTATEIILHOTO KOHTAKTa MEXAYy TMpernojaaBareieM u  00ydaromuMes
WHBAIUIOM HITH JTUIIOM C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/TOPOBBS.
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7 MaTepuajibHO-TeXHUYeCKOe o0ecnedeHune 1o JUCHUIINHE (MOIYJII0)

HaumenoBanwne CIICaJIbHbIX

OCHaHleHHOCTI) CIICIIUAJIbHBIX HOMCHICHI/Iﬁ

HepequL JIMIOCH3UMOHHOI'O

KOHTPOJISI ¥ TPOMEKYTOYHOMH
aTTeCTaluu
(ayx. 105a, 332¢)

HOMEIIEHH IPOrPaMMHOr0 00eCIeUeHus!
VYueOnble aymutopun s | MeOenb: yueOHas mebens Microsoft Windows;
MPOBEICHUSI 3aHsITHH | TeXHHYecKue CpencTBa 00yUCHNUS: Microsoft Office
JEKIMOHHOrO  THna  (aya. | 9KpaH, MPOEKTOP, KOMIILIOTED
332¢)

Vuebusle ayauropun Uit | MeGenb: yuebHas Mebenn Microsoft Windows;
TIPOBEICHUS 3aHsTHH | TeXHUUECKHE CPEeICTBA O0YUCHNUS: Microsoft Office
CEMHHAPCKOT0 THNA, | PKPaH, MPOEKTOP, KOMIBIOTEP COMSOL

TPYIIIOBBIX " COMSOL Multiphysics
HHANBHIYaIbHBIX

KOHCYJIbTALIHH, TEKYIIEro

VuebGHbIE — ayqUTOPUH  AJIS
NpOBEeHUST  JTabOPaTOPHBIX
pabor. Jlaboparopus

OopraHudeckod xumuu (ay.
105a)

Meobernb: yuebHas MeOenb

TexXHUYIECKHE CPECTBA O0YUCHHSL:
MEPEHOCHOE MYJIbTUMEANITHOE 000pyIOBaHHE
(HOYTOYK, MPOEKTOP), JIOCKa-dKpaH
YHUBEpCAbHAS, KOPOTKO(OKYCHBIH
HHTEPAKTUBHBEIM MIPOEKTOP

Microsoft Windows;
Microsoft Office

VYuebnple aymuropun ans | KypcoBas paboTa He mpemycMOTpeHa y4eOHBIM TUIAHOM
KypCOBOTO  IPOEKTHUPOBAHUS
(BBIHOJ'IHGHI/UI KYypCOBBIX
pabot)
Jdnst  camocTosiTenbHOW — pabOThl  OOYdYaIOUIMXCS  MPEAYCMOTPEHBI  MTOMEIICHUS,

YKOMILIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIOUYCHUS K ceTh «HTepHeT» U 00ecredeHrneM JO0CTya B JJICKTPOHHYIO
nH(OPMaLMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HanmeHoBanue noMenieHui
JUTSL CAMOCTOSITEIILHON pabOThI

OcCHaIIeHHOCTh TIOMEIEeHUH 115
CaMOCTOSTENbHOM PabOThl 00yYalONINXCs

[lepeueHb TMIIEH3MOHHOTO
MIPOrpPaMMHOT0 00eCTIeUeHus

o0y4armuxcs
IMomemnenue st | MeGenb: yueOHast MeGelb Microsoft Windows;
CaMOCTOSITEBHOMN pabotel | Kommekr —cnerpanusupoBantoit  mebemn: | Microsoft Office

oOyuaromuxcs (YUTAIBHBIN 31
Hayunoit 6ubnmoTexn)

KOMIIBIOTCPHBIC CTOJIbL

O6opynoBaHue: KOMIIBIOTEpHAs TEXHUKA C
MIOJAKJIFOYEHUEM K HH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHON cetn «UWHTepHET» U
JIOCTYIIOM B BJICKTPOHHYIO HH(pOPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpely 00pa3oBaTelbHOM
OpraHH3aIiy, BeO-KaMephl,
KOMMYHHUKAIIMOHHOE obopyoBaHue,
obecrieunBaroniee JOCTYNl K CETH WHTEPHET
(mpoBoJHOE CcoOeqMHEHHE U OecIpPOBOJHOE
coequHenue 1o texuosorun Wi-Fi)

[Tomeienue TS
CaMOCTOSATENIBHOMI paboTs
obyuaromuxcs (aya. 140, 329c,
401¢,)

Mebenb: yueOHast mebennb
Kommiiexkt — creruaan3supoBaHHON
KOMIBIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAs TEXHUKA C
TIOJIKJTIOYEHUEM K nH(pOpManNOHHO-
KOMMYHUKallMOHHOH cetn «VHTepHET» U
JIOCTYIIOM B BJIEKTPOHHYIO MH(OPMAIMOHHO-
oOpazoBaTenbHYI0 Ccpeny 00pa3oBaTebHOM
OpraHM3alNy, BeO-KaMepsl,
KOMMYHMKAIITUOHHOE obopyznoBanue,
obecrieynBaroniee JOCTYH K CETH HHTEPHET
(mpoBomHOE coeaWHEHWE H OECIPOBOTHOE
coequHenue 1o Texaosorun Wi-Fi)

MeoeIu:

Microsoft Windows;
Microsoft Office
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