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PaGouass nporpamma aucuumiusael B1.B.JIB.05.01 «Monenuposanue (U3HKO-
XUMHMYECKHX IPOLIECCOB B TeXHOC(hepe» cocTaBiieHa B COOTBETCTBUU C (exnepanb-
HBIM TOCYJapCTBEHHBIM 0O0pa30BaTeNbHBIM CTAHJApTOM BBICLIEr0 OOpa30BaHUs

(®IroC BO) no uHampasnenuto noarotoBku 20.03.01 Texnocdepnas Gezomac-
HOCTb.
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Kadenpe! o01el, HeOpraHM4ecKol XUMUU U HH(POPMALMOHHO-BEIYUCIMTEIbHBIX
TEXHOJIOTUH B XUMHUH

rporokos Ne 7 ot «22» utons 2017r
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1 ey 1 32124 0CBOEHUS AU CHUIIJIMHBI(MOLYJIs).
11 Hesab (MCHUIIMHBI.

Lenp yuebnoit aucuumumnbsl b1.B./IB.05.01 «MoaenupoBanue GpU3MKO-XUMHUYECKUX TIPO-
IIECCOB B TEXHOC(EPE» COCTOUT B ()OPMUPOBAHHUH Y CTY/ICHTOB 3HAHUI O MATEMATUYECKUX METOJ[aX
ucceoBaHus (PU3MKO-XUMHUYECKUX MPOLIECCOB, OCBOCHUE HEKOTOPBIX OCHOBHBIX IMOJXO0B K MO-
JETTMPOBAHUIO M TIOYYEHHE HABBIKOB PELICHHUS 3a7a4y MPOTHO3UPOBAHUS MOJOOHBIX MPOIIECCOB B
TexHocdepe.

1.2 3amauyy IMCHUILINHBI

* JlaTh mpeacTaBiieHHe 0 MaTEMATHYECKUX METOaX UCCIICIOBAHS MPUPOTHBIX 3aKOHOB, O
MaTEeMaTHYECKOM MOJICIIMPOBAHHMH KaK TICPBOM CTYIICHH CO3/IaHUSI TCOPHH B TOW MJIM HHOM
o0acTu HayKH.

*  CdopmupoBath 3HaHHS 00 OCHOBHBIX 3aKOHAX M BBIPOKAIONIUX YPABHEHHUSIX B 00J1aCTH MO-
JISIMPOBAHMSI SIBJICHUH TIEPEHOCA, C IEIIBbI0 MPOTHO3UPOBAHUS IIPOIECCOB B TeXHOChepe.

*  OOyuUTh HEKOTOPHIM OCHOBHBIM MOJIX0J[aM K MOJIETIMPOBAHHUIO U MPUBUTH HABBIKK PELLICHHS 33124
T0 MIPOTHO3UPOBAHMUIO (PU3UKO-XMMHUYECKUX MPOIIECCOB.

e [IpuBHTH NIPAKTHYECKHE HABBIKH PA0OTHI ¢ KOMIIBIOTEPHBIMHU IIPOrPaMMaMHU JIJIs TUITHYHBIX
(U3HKO-XMMHUYECKUX PACUYeTOB B TEXHOCHEDE.

1.3  MecTo AMCHHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl

Jucrummaa b1.B.JIB.05.01 «MonenupoBanue (pr3MKO-XUMHUUYECKHX IMPOIIECCOB B TEX-
HOocepe» OTHOCUTCS K JUCLUUIUIMHAM 10 BbIOOpY BapuaTtuBHOM yactu bnoka 1 "ucuuniauHsl
(Momynu)" yuebHOro miuana HampasieHus noarotoBku 20.03.01 TexnocdepHas 6e30macHOCTb.
N3yuenne maHHOM MUCUMILIMHBI OMUPACTCS Ha 3HAHUA, MOJIYYCHHBIC B XO0JI€ OCBOCHHS TaKHUX
JUCUUIIINH, Kak «Pusuka», «Teopus ropeHus: U B3pbiBay. JIUCIUIIIMHA IPEAIIECTBYET U3yde-

HUIO TUCHUIUTAHBI « TeXHOJIOTHH MepepadOTKH OTXOI0BY.

1.4

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 10 JUCHUNINHE (MOAYJII0), COOT-
HECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHS 00pa30BaTeIbHOM IPOrPaMMBbI
[Tponiecc u3yuenust nucuuriinabl «MojaenupoBanue (HU3MKO-XUMHUYECKUX MPOIECCOB B
TexHochepe» HampaBieH Ha GOpMHpPOBAHUE CIAEAYIOUINX OOIIEKYIbTYPHBIX U MPOdECCHOHATb-
ueix komnerenimii: OK-11, OK-12, T1K-22, ITK-23.

Ne | Uuneke | Copepxanue koMiieTeH- | B pesynpraTe u3yueHus yaeOHOM NUCHIUTUIMHBI 00Y-

LI | KOMIIEe- uu (WH €€ 4acTH) YaIOIINECS JOJKHBI

. TEHLIUU 3HATh yMeThb BJIA/IETh

1. | OK-11 | cmocoOHOCTRIO K  a0- | KOHIIENTYyalbHBIE | HHTETPUPO- npuéMamu
CTPaKTHOMY M KpHTHYE- | OCHOBBI TIpeaMe- | BaTh TeopeTH- | popMupoBa-
CKOMY MBIIIJICHUIO, HWC- | Ta, €r0 MECTO B | YECKHE 3HAHWS | HUS  YHHUBEP-
CIIEIOBAaHUIO OKpPYXKaro- | OOIIeil CUCTeMe | C  TPAKTHKOW | CambHBIX
el cpeapl IS BBISBIIS- | 3HAHUN WM I[EHHO- | OOy4YeHUS y4eOHBIX yMe-
HUSI €€ BO3MOXKHOCTEM U | CTEH HUI HAa OCHOBE
pEeCypCoB, CIOCOOHO- MEXITPEMET-
CTBIO K TMPUHATUIO He- HOM HHTerpa-
CTaHJAPTHBIX PEIICHUN U 1007031
pa3pelieHuio  mpooeM-
HBIX CUTYyalui

2. | OK-12 | cmocoOHOCTBIO UCHOIb- | OCHOBHBIE MTPO- MIPUMEHATH pe- | HaBBIKAMHU pa-
30BaHUsl OCHOBHBIX NPO- | TPaMMHBIE Cpel- | 3yJAbTaThl UH- | OOTBI C  HUH-
TPaMMHBIX CPEICTB, | CTBa IJs onuca- | ¢opMaTusanuu | popMarmen u3
YMEHHEM TM0Jb30BaThCs | HUS HU3UKO- B npodeccro- | pazIMYHBIX UC-
r00aNbHBIME WH(POPMA- | XUMHYECKUX HaJbHOM Jiesl- | TOUHUKOB JIJIst
IIMOHHBIMM  pECypcamu, | MPOLIECCOB B T€X- | TEJIBHOCTH; peleHust mpo-
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No | Unnekc | ConmepxaHue KOMIIeTeH- | B pe3ynbTaTe n3ydeHus y4eOHOW TUCIUTUTAHEI 00Y-
ILII | KOMIIE- uuu (Wim e€ 4acTH) YaIOIIMECS JOJIKHBI
TEHIIUU 3HATh yMeTh BJaJ1eTh
BIIQJICHUEM  COBpeMeH- | Hocepe; MPOU3BOJUTE | (heCCHOHANb-
HBIMH CpPEACTBAMHU Telle- | pa3IMyHble  HC- | IOCTAHOBKY HBIX 33j1a4, ce
KOMMYHUKaIUH, CHo- | TOYUHUKU HH()OP- | Ienei u 3a71ay | aHaIM3a U CH-
COOHOCTBIO  WCIIOJIB30- | MAIlUU JIJISl pelie- | MCCICIOBAHUS | CTEMaTU3aluH
BaTh HAaBBIKM paboOTHl C | HUSA 3ama4 B 00-
uHpopManuell u3 pas- | JaCTU MOJEIUPO-
JUYHBIX UCTOYHHUKOB JJIS | BaHUS  (DU3HKO-
pemieHuss  MPodeccho- | XUMUYECKHUX TIPO-
HAJIHBIX U COIMAJBHBIX | IECCOB B TEXHO-
3a/1a4 chepe
3. | [IK-22 | crmocOOHOCTBIO WCITOJIb- | OCHOBHBIC  3aKO- | UCIIOJB30BaTh | OCHOBHBIMHU
30BaTh 3aKOHBI M METO/IbI | HBI M BBIPAKAIO- | OCHOBHBIC BBI- | IOAXOJAMH K
MaTeMaTHKH, €CTECTBEH- | II[M€ YPAaBHEHUS B | paXKarolue MOJIEUpPOBa-
HBIX, TYMaHUTAPHBIX | | 00JACTH MOJICNIU- | ypaBHEHUS JJIS | HUIO  (PH3UKO-
HYKOHOMHYECKUX HayK | poBaHUS (DU3HMKO- | MaTeMaTHde- XUMHYECKUX
Opu  perieHuu mnpodec- | XUMHUUECKUX CKOTO  MOJIe- | POLIECCOB IS
CHOHAJIBHBIX 33124 MIPOIIECCOB JTUPOBAHUS perieHus
Pa3InYHBIX MPAKTUYECKUX
¢buzuko- 3a7a4 B Hayd-
XUMHAYECKHX HO-
MIPOIIECCOB UISI | MCCIIEIOBa-
peleHnus Mpo- | TebCKOM U
(dheccuoHab- npodeccuo-
HBIX 3a7a4 HaJBHOU  Jies-
TENTLHOCTH
4. | IIK-23 | cnocoGHOCTBIO  IpHUME- | TEOPETUUYECKHE U | aHATU3UPO- HaBBIKaMH CO-

HATh HA MPAKTHUKE HaBbI-
KM TIPOBEIECHHUS U OIUCa-
HUS HWCCIEIOBaHWM, B
TOM YHUCJIE DKCIEPUMEH-
TaJIbHBIX

NPaKTUYECKHE
OCHOBBI MaTeMa-
THYECKOTO MOJIe-
JUpOBaHus HU3M-
KO-XUMHYECKUX
IPOILIECCOB B TEX-
Hocdepe; Jrnc-
JICHHbIE METO/BI;
BBIYUCITUTEIEHYIO
TEXHUKY; MPH-
KJIaJIHBIE TIPO-
IpaMMBI TOJIb30-
BaTEIIbCKOTO
Ha3HAueHUs; cIie-
[IUATU3UPOBAH-
HbI€ IPOTrPAMMBI

BaTh U3yvae-
MBIl O0BEKT;
MIPOEKTUPO-
BaThb MaTeMa-
TUYECKYIO MO-
JIe]Ib; MCTOIb-
30BaTh MaTe-
MaTHYECKUI
ammapar Jst
peuieHus 3a-
JIa4M; OITH-
MaJIbHO HC-
MOJIL30BaTh
BBIYMCIUTENb-
HYIO TEXHUKY

3JaHHS MaTe-
MaTHUYECKHUX
MOJENEH, pe-
IICHUS MaTe-
MaTU4YECKHUX
3a7a4, METO-
JlaMU TIOCTPO-
SHMS MaTeMa-
THUYECKUX MO-
JeJIed TUIIO-
BBIX 3aJ1a4 B
obmnactu Qu-
3UKO-
XAMHYECKHUX
MPOIIECCOB B
TexHochepe

BHJIaM paboT mpeacTaBieHo B Tadnuie: (s crynearoB ODO)

2. CTpyKTYypa H colepKaHue TUCHUILINHBI
2.1 Pacnipenesienne TPyA0EéMKOCTH TUCIUILIMHBI 110 BHAaM padoT
OO6mast Tpy10€MKOCTh AUCHUILIMHBI cocTaBisgeT 3 3ad.en. (108 waco), ux pacmpeneneHue mo




Bunx yueOnoii paboThl Bcero CemecTphlI (4achl)
4acoB 5

KonTakTHasi pabora, B TOM 4ucJe:
AyAUTOpPHBIE 3aHATHS (BCEro): 54 54
3aHsATUS JEKIIMOHHOTO TUTIA 18 18
JlaboparopHble 3aHATHS - -
3aHATUS CEMUHAPCKOTO TUTA (CEMUHAPHI, MPAKTHYE- 36 36
CKHE 3aHSTHS)
HNuas koHTaKTHAas padora:
KoHntposb camocTositenbHOM padoTsl (KCP) 4 4
[Tpomesxxyrounas arrecrauus (MKP) 0,2 0,2
CamocrosiTeJibHass padoTa, B TOM YHUCJIE:
CaMocCTOsITEIbHOE U3YUEHHE Pa3/IeNIOB 10 10
CamomnoaroroBka (mpopadoTKa U TOBTOPEHUE JICKIIH-
OHHOT'0 MaTepuaia U MaTepuasa y4eOHUKOB U y4eOHBIX 20 20
0COOMI, MOArOTOBKA K MPAKTUYECKUM 3aHATHSIM)
[ToaroToBka K TeKynieMmy KOHTPOJIO 19,8 19,8
KoHnTtpoJb:
IToaroroBka Kk sK3aMeHy - -
O0mas Tpya0eMKOCTh qac. 108 108

g :g)()l\: :nc.ne KOHTAKTHAasi 58.2 58.2

3a4. el 3 3

2.2 CTpyKTypa IMCIHILIHHBI

Pacnpenenenne BuaoB yueOHO pabOTHI U MX TPYTOEMKOCTH IO pa3jieiaM AUCIUTUINHBL
Paznensl qUCHUIUIMHEL, U3y4aeMble B cemectpe S (0ns cmyoenmos OPO)

No KonmuecTBo wacoB
- AynuropHas
pas- HaumenoBanue pasnenos CamocrosiTenbHas
fena Bcero pabora paora
JI 113 JIP
1 2 3 4 5 6 7

MareMaTnueckoe MOACIUPOBAHNE

1. KaK METOJI Hay4HOTO MCCIIe0Ba- 20 4 6 10
HUSL.
HepaBHoBecHas TepMOIMHAMUKA.

2. VYpaBuenus Onzarepa u Kenem- 20 4 6 10
Kauansckoro.
BrIBOT THHEHHBIX 3aKOHOB U3

3. ypaBHeHuii On3arepa u Kegem- 22 4 8 10
Kauvanbckoro.

4 JIuneiiHble 3aKOHBI IEpEHOCa (3a- 29 4 8 10
koHbl Oma, ®uka, lapcu, Oypre).
MopenupoBaHue MPOLIECCOB Mepe-

5. HOCa C MIOMOIIbIO NU3BECTHBIX MPO- 19,8 2 8 9,8
TPAMMHBIX MTPOJIYKTOB.
Hmozo no oucuunnune: 18 36 49,8

JI — nexuum, I13 — npaktrueckue 3anarus, JIP — naboparopHsie paboThI




2.3 Conep:xanue pa3iesioB TUCUUIIMHBI
2.3.1 3ausaTHd JeKINOHHOI0 THIIA

No Haumenosanue Conepane pasiena dopma TEKyIIero
paszena KOHTPOJIS
1 2 3 4

1 | Maremaruueckoe MOAEIUPO- IlonsaTna: maremaruka, Mmarema- | «baui-ompoc»

BaHME KaK METOJ HAyYHOTO TUYECKOE MOJIEIMPOBaHUE, YHUC-
UCCJIEI0BAHMUS. JICHHBIM aHaliu3, aHATUTUYECKOE
uccieaoBaHue, Teopus. Meroabl
YUCJICHHOTO MOJICJIUPOBAHMUS.

2 | HepaBHOBecHas TepMoanHa- Kiaccnueckass repMoriHaMuKa U | Y CTHBIN ONPOC
MuKa. YpaBaenus Ouzarepa 1 | TepMOJMHAMUKA HEPABHOBECHBIX
Kenem-Kauansckoro. npoueccoB. OOOCHOBaHHE YpaB-

HeHnii OH3arepa, cxema BBIBOJIA
ypaBHeHuii Kenem-Kauanbsckoro.
ConpspkeHue sBIEHUN IepeHoca
B MEMOpaHHBIX CUCTEMaX.

3 | BolBoa nuHEHHBIX 3aKOHOB U3 | BbiBoa nuHelHbIX 3ak0HOB OMa, | «biui-ompocy
ypaBHeHui OH3arepa u ®uka, [lapcu, Pypbe U3 ypaBHe-
Kenem-Kauansckoro. Huit Onzarepa u Kenem-

Kayvansckoro.

4 | JluneiiHble 3aKOHBI IEPEHOCA Pacuer ckopocteit mnpocreimux | KomnokBuym
(3akonbl Oma, @uka, Jlapcu, HEPAaBHOBECHBIX IPOIIECCOB, HC-
dypse). nosb3ys 3akoHbl Owma, ®uka,

Hapcu, Oypsoe.

5 | MoaenupoBaHue MpoIECCOB N3ydyenne mnpuHnunoB pabotsl | Pemenue 3amay,
MepeHoca ¢ MOMOIIBIO U3BECT- | TPOTrPAMMHBIX MIPOJIYKTOB: | KOJJIOKBUYM
HBIX IPOTPAMMHBIX POAYK- «MuxkporereporeHHas MOJeIb» 1
TOB. «OnJlnamy.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
No HaumenoBanue TemaTuka MpakTUYECKUX dopMa TeKyliero
} paszena 3aHATUN (CEeMHUHApOB) KOHTPOJIA
1 2 3 4

1 | Maremartudeckoe MOJEIUPO- MeTtozibl YHCIEHHOTO MOAENHupo- | «baui-onpocy»
BaHME KaK METOJ HAyYHOTO BaHus. Mcronb3oBaHHE YMCIIEH-

HCCJICIOBAHMUS. HOTO aHajiu3a IS PEIIeHUs 3a-
Jad.

2 | HepaBHOBecHas TepMoOarHa- ComnpsixkeHue CHJI M TOTOKOB, | Y CTHBIN ONpoC
MHuKa. YpaBHeHus OH3zarepa u | ypaBHeHMs OH3arepa. YpaBHEHHUS
Kenem-Kauanbsckoro. Kenem-Kauanbckoro u npakruue-

cKkre Ko UIMEHTHI IepeHoca.

3 BriBo1 TMHENHBIX 3aKOHOB M3 | BbIBOAIIMHEHHBIX 3aK0OHOB OMa, «bmuu-ompocy»
ypaBHeHui OH3arepa u ®uka, [lapcu, @ypbe U3 ypaBHe-
Kenem-Kauannckoro. Huii Onzarepa u Kenem-

Kauansckoro.
4 | JIuneiinble 3aKoHbI iepeHoca | Pacuer ckopoctu muddysun u | Komnoksuym

(3akonbl Oma, ®uka, Jlapcu,
dypne).

ANIEKTPOMUTPALIMOHHOTO TIEPEHO-
ca yepe3 MemOpanbl. Pacyer cko-
POCTH IICKTPOHAIN3A
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MoaenupoBaHue NpoILECCOB
MepeHoca ¢ MOMOIIbIO U3BECT-
HBIX IMPOTPAMMHBIX MMPOAYK-

TOB.

Pemrenne 3amay,
KOJUIOKBUYM

OcBoeHUE MPOrpaMMHBIX MPO-
nykToB:  «MHuUKporeTeporeHHas
Mojzenb» U «Au/luan». [IpoBene-
HUE pacyeToB 3JIEKTPOIPOBOJIHO-
ctu, kodddunuenra auddy3noH-
HOM IIPOHHULIAEMOCTH U YMCEIl I1e-
peHoca, MOCTPOEHUE KOHIIEHTpa-
IIMOHHBIX MPODUIIEH.

2.3.3 JlaGopaTopHble 3aHATUS
He npexycMoTpeHsl yu4eOHBIM IIITaHOM.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBsie paboTsl HE TPETYCMOTPEHBI YI€OHBIM TJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOr0 O0ecneYeHus AJIs1 CAMOCTOATEIbHONH padoThl
00y4YaroIUXCcsl M0 JUCHUIIMHE (MOYJIIO)

[Tepeuensb yueOHO-METOIUIECKOTO 00ECIICYCHHS TUCITUTUINHEI 110 BbI-

KyLIeMy KOHTpO-
IO

No Bug CPC TTOJTHEHUIO CAMOCTOSITEIIBHONW PaObOThI

1 2 3

1 |CamocrostenbHoe |TpudonoB K.M. dusnko-xumMudeckue mpoueccsl B TexHochepe: yueo-
u3ydeHue pasjie- |[HHUK it cTynaeHToB By30B / K. U. Tpudonos, B. A. JleBucuios. - M.:
JIOB NH®PA-M: ®OPYM , 2007. - 239 c.

2 |CamomoaroToBka
(mpopaboTka u MaremMaTrnueckoe MOACTUPOBAHNE FIKOJIOTUYECKUX MTPOLIECCOB PaCIpo-
MMOBTOPEHUE JICK- |CTPAHEHUS 3arpsI3HAIONIMX BEILECTB: y4eOHOE T0COOHe AJIs CTYIEHTOB
MoHHOro Mate- |By30B / B. A. babemko, A. B. [1aBnosa, O. M. ba6emiko, O. B. EBno-
puana u MaTepra- [KUMoBa; M-Bo oOpa3zoBanus u Hayku Poc. denepanuu; Kydanckuii roc.
na yueOHMKOB 1 |YH-T. - KpacHonap: [KyOaHckuii rocy1apCcTBEHHBIN YHUBEPCUTET],
yuebnsix moco-  |2009. - 138 c.
Owuii, moaroroBKa k| MeToIn4eckue yka3aHus K CaMOCTOSTEIbHOM paboTe CTYyIeHTOB.
MPAKTUYECKUM 3a- |Y TBEPKICHBI Kapepoit pusnueckoi xuMuu, npotokoa Ne 17 ot
HSATHSIM) 11.05.2017 r.

3 |[loaroroBka K Te-

MeTtoauueckre peKOMEHIallui K OpraHu3aliy ayAUTOPHON U BHEA-
YAUTOPHOH (CaMOCTOSTEIbHON) pabOThI CTYIEHTOB: METOUYECKHE
ykazanus / coct. T.I1. Cropoxxenko, T.b. [Tounnok, A.B., becnanos,
H.B. Jloza. — Kpacaonap: Ky6anckuii roc. yH-T, 2018. 89 ¢

Y4eOHO-MeToIMYeCKUe MaTepualbl Ui CaMOCTOSTEIbHOM pPabOThl OOydaloOIIMXCS W3
YHUCiIa MHBAJIUAOB M JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) mpenocTaBisitoTcst
B (popMax, aJalTUPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCHPUSATHS HH(OPMAIIH:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JIyist JIiL ¢ HapyIIEeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 TTI ¢ HApYIISHUSIMH OTIOPHO-IIBUTATEIBHOTO armapara:

— B I1e4aTHo (opme,




— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JlaHHBIN TIepeueHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-
YarOIIMUXCA.

3 OOpa3oBaTe/ibHbIE TEXHOJIOTUH

Jnst popmupoBaHuss NpoecCHOHATIBHBIX KOMIIETEHIIMI B IMpOIEcce OCBOCHHS Kypca
UCIIOJIb3YeTCsl TEXHOJIOIUs MPOo(ecCHOHAbHO-PAa3BUBAIOILEI0 00yUYeHHUs, IIpeycMaTpuBaroIas
HE TOJIBKO Iepefadyy TEOpPETHYECKOro Marepuaja, HO W CTUMYJIMPOBAHUE M Pa3BUTHE
IPOAYKTHBHBIX [TO3HABATENbHBIX AECHCTBUM CTYIEHTOB (Ha OCHOBE IICHXOJOrO-MEAaroruuyeckon
TEOPHH MO3TAITHOTO (POPMUPOBAHUST YMCTBEHHBIX JCHCTBUH).

JU1 MHBaIMAOB U JIUI C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10pPOBbSI PEAIU3YIOTCS UH-
AUBUYAJIbHBIC 06pa30BaT€JIBHbI€ TCXHOJIOTHHU, KOTOPLIC MMO3BOJIAIOT MMOJHOCTBIO HHAUBUYAJIN-
3UpOBaTh COAEP)KaHUE, METOJbl U TEMIIbl YU€OHOH /eATeIbHOCTH MHBAJIM/A, BHOCUTH BOBPEMSI
H€06XOILI/IMI)I€ KOPPCKLOHHU KaK B JCATCIbHOCTb CTYACHTA-UHBAJINAA, TaK U B ACATCIBbHOCTD IIpEC-
nonasarens. [IpenycMoTpeHa opranu3anusi KOHCYJIbTallMi ¢ UCIIOJIb30BAaHUEM JIEKTPOHHOM I0-
YTBhI.

4 OueHOYHbIE CPEICTBA I TEKYIIEr0o KOHTPOJsSl YCIIeBAeMOCTH M IIPOMEKYTOYHOM aTTe-
cTanuu
4.1 ®oHJ OLIEHOYHBIX CPEACTB /ISl POBEAeHNs TeKylleH aTTecTauu

Bonpocsl 151 «0un-onpoca» no teme «MaremMaTHyeckoe MOJeJMPOBAHUE KAaK MeTO[
HAYYHOI'0 HCCJIC/IOBAHUS»

Kak knmaccuunupyrores GU3NKO-XUMHUYECKHUE CHCTEMBI M ITPOIECCHI TepeHoca’?

YeM oTIMYAIOTCA MAaKPOCKOIMMUYECKUI 1 MUKPOCKOIIMYECKUI MEXaHU3MBbI IiepeHoca?
Kakue ocHOBHBIE 3aKOHBI COXPaHEHHSI CYLIECTBYIOT?

Kakue ypaBHeHHsI OTHOCATCS K ypaBHEHUAM OasiaHca?

Yro onMchIBaIOT ypaBHEHMs OajlaHCca Macchl U OajaHca KOJMYecTBa BelecTa’?

B ueM ocoOeHHOCTB ypaBHEHUs OalaHca KOJIMUECTBA IBUKCHUS?

ook ownE

Bonpocsl aasi yctHoro onpoca no reme «HepaBHoBecHasi TepMoAMHAMUKA. Y PaBHEHHUS
Omnsarepa u Kegem-Kauaabckoro»

1. U3 xakux ypaBHEHMI U MpeAIooKeHni BoITekaeT ypaBHenue Heprera-Ilnanka?

2.  Kak BBIpa3uTh IJIOTHOCTh NIOTOKA MOHOB Y€pe3 TPATUEHT SJIEKTPOXUMHUECKOTO MOTEH-
nuaia?

3. B dewm 3akirodaeTcst ycJIOBHE PaBHOBECHS?

4.  Kakue cymecTByroT OCHOBHBIE eMeHTsl THIT?

5. Uro u3 cebds npencrasiuser ypasHeHus Onzarepa?

6. KakoBa popmynupoBka ¥ (U3HUECKUAN CMBICI IIOTOKOB, IBIDKYIIUX CHII M KO3 PUITHCH-

TOB nepeHoca B ypaBHeHun Kegem-Kauansckoro?
Ilepeuens komnemenyuii, npogepaemusix oyenounvimu cpeocmeamu: OK-11, OK-12

Bonpocs! pis1 «0aun-onpoca» no teMe «BpiBoa JIMHEHHBIX 3aKOHOB U3 ypaBHeHuil OH3a-
repa u Kegem-Kauaabckoro»

1. Kakum 00pa3omM BO3MOXHO OCYIIECTBHTHb BBIBOJ| JIMHEHHBIX 3aKOHOB nepeHoca duka,
Owma u Jlapcu n3 ypaBHenus Kenem-Kagansckoro?

2. B dem ocHOBHas ujes 6apoMeMOpaHHBIX MTPOIIECCOB?

3. Kaxkue ypaBHeHUs mepeHoca BrITeKarOT U3 ypaBHeHu Kenem-Kaganbckoro?

4.  Kak 3Byunt 3akoH Puka?

5. Kak 3Byuurt 3axon Oma?
6.  Kak 3Byunr 3akon @ypre?
Ilepeuens kKomnemenyuil, npogepaemsix oyeHouHvim cpeocmeom: IK-22, IN1K-23



IIpumep 3agaum 115 KOJJIOKBUYMA 110 TeMe «JInHeliHbIe 3aKOHBI epeHoca (3akoHbl OMma, Du-
ka, lapcu, ®ypbe)»

3aoaua 1. Tennoobmen

Yenosek okazaics 3a boprom cyana t(s)=14 °C. Haiigute, Ha CKOJIBKO T'PayCcOB TOHU3UTCS
t° ero tena 3a 10 MuH, eciM 3HEpreTUKa AbIXaHUs BO3PACTET B 3,5 paza, IpH ATOM B HOPMAJIILHOM
COCTOSTHUU CKOPOCTH NpeBpalleHus sHepruu 72 kkan/4gac. [Ipunare ko3pPuimenTt TemnaonpoBo-
Hoctu 0=0,06 xJ[x/(M"2-K-c); Terumoemkocth tena: C=0,86 kkan/(kr-K), miomanas moBepXHOCTH
tena 1,8 M%. Macca Tena 70 Kr.

3aoaua 2. Bvisedenue npooykmoe memaboiuzma

Paboty mouek o1leHUBAIOT 110 KOHLIEHTPALUK KpeaTHHHWHA B KpoBU. HopManbHas KOHIIEH-
Tpauus kpeaTuHuHA B KpoBH Cip=10 mr/i. I'emaroxpur xpoBu H=0.4 (o6bemMHas A0 SpUTpO-
UTOB B KpoBH). KOHIIEHTpalug KpeaTUHUHA B TKaHEBOM M BHYTPUKJICTOYHON XKUAKOCTU TMPH-
MEpHO TaKas e, KaK ¥ B Tu1a3Me KpoBH. KpeaTnHUH BBIBOIUTCS BMECTE ¢ MO4OH, Vy=2,4 1/CyT.
Onpenenutb CKOPOCTh MPOU3BOACTBA KpeaTuHHHA G (Mr/dac), o0IIyro Maccy KpeaTUHUHA B Op-
ranu3zMe M (mr).
Ilepeuenv komnemenyuii, npogepaemuslx oyeHouHvim cpeocmeom: IK-23

IIpumepsI 3a1a4 A1 NPAKTHYECKHUX 3aHATHI M KOJJIOKBHYMA 110 TeMe «MopaeanpoBaHue
MPOLECCOB MePeH0ca ¢ MOMOUILI0O H3BECTHBIX MPOrPAMMHBIX NMPOAYKTOB

1.1. B muiockoM KaHaje 3JIeKTpOAMAIN3aTOpa CKOPOCTh TeueHHs pacTBopa 1.6 cm/c, pac-
cTosHue Mexay MemOpaHamu 0.8 mMMm. Paccuurarh nageHue naBiieHUs U OOBEMHYIO CKOPOCTh
pactBopa B KaHase mupuHoil 40 cM. [TocTponTh KOHLIEHTPAIMOHHBIN NPOQUIIL U HAWTH CTENEHb
o0ecconnBaHus pacTBOpa B ce4eHUHU Ha pacctosiHum 40 cM OT BXxoja B KaHasl. PaccunraTh pac-
XOJ1 DJIEKTPOIHEPTHH, HEOOX0AUMOi 11st Tonmydenus 1 M3 06ecconenHol BOIbI; y4ecTh BKIAJIbI,
NPUXOSIINECS COOCTBEHHO Ha DIIEKTPOAMANIN3 M Ha padoTy Hacoca. [IpuHATH, 9TO OCHOBHBIM
KoMIoHeHToM pactBopa sasnserca NaCl (D= 1.6 107 em?/c, [ = 1072 em?/c, %= 0.02 momnb/n);
YHclia epeHoca MPOTUBOMOHOB Yepe3 aHUOHO- U KaTHOHOOOMEHHYI0 MeMOpaHbl puHATH 0.95,
ki Hacoca 0.6. Pacxon anexkrposHepruu B pacuete Ha 1 yac paGotsl annapata (B Brxuac) pa-
BEH:

Ha OJ1 : Aep= | U, rae | — cuna toka B A, a U — HanpspkeHue Ha BceM anmaparte B B, Ha nepe-
Kauky : Apomp= [Jp W/[lp , rae [1p — manenue gapnenns B H/m?, W — 06beMHas CKOpOCTh B
m/uac, a [1p — K11 Hacoca.

1.2. Onpenenuth MUHIMAIBHYIO JUTHHY KaHata 00€CCOIMBAHUS dIIEKTPOANAIN3aTOPa, Ha
KOTOPOM JIOCTUTaeTCsl cTeneHb odecconuBanus 50 %, ecnu

e yycna nepeHoca = 0,98;
e MexMmeMOpaHHOe paccrosinue = 0,45 MMm;
® CKOpPOCTb T€UEHUS pacTBopa 3,2 cM/c;

Cunrtath, 9TO B paCTBOPE UMEETCS TOIBKO HATPUIH-XIIOP.

1.3. Jlan snexTpoauanu3Hbli anmnapat, cogepxamuii 100 mapHbix kamep. MexmeMOpanHoe
paccrostaue = 0,5 mMm. Jlyimaa kanana 60 cm. Pazmep memOpanst 60 Ha 40 cm. Onpeaenuts npo-
U3BOJIUTENILHOCTB armapara, Ipu KOTOPOH CTeNeHb 00eCCOIMBaHuUs JocTUraeTcsi paBHoU 60 %.
HyxHo HaliTH CKOpOCTh pabOTHI ammapara.

1.4. Tpebyercs CIpOEKTHPOBAThH AIEKTPOAMAIM3HBIN anmapar, KOTOpblii Obl oOecrieunBa
80% obecconmmBaHus pacTBOpa xjopuaa HaTpus. Pasmep memOpan 60 Ha 40. Paccrosinue Mexmy
Mem6panamu = 0,4 MM. ANmapar J0KeH MMeTh TIPOU3BOAUTENLHOCTh 2 MY/uac. Haiitu uncio
HapHBIX Kamep B armapare.

1.5. Tpebyercs cpOeKTHPOBAThH AIIEKTPOJUATIN3HBIN ammapar, KOTOpblii Obl oOecrieuynBa
80% obecconrBaHus pacTBOpa XjJopuaa Hatpus. VI3BeCTHO, YTO MPU CKOPOCTH TEUECHHUS KHIKO-
cTH 2 cM/c Ha KakabIX 10 cM JUIMHBI KaHaia KOHLEeHTpalus yobiBaet Ha 20%. [lupuna memOpan
40 cMm. Paccrosaue mexay memOpanamu = 0,4 MM. Anmapar AOHKEH UMETh MPOU3BOIUTEIh-
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HOCTB 2 M°/4ac.

Haiitu nnmuny kaHana 00€CCONMBAHMS M YUCIIO MTAPHBIX KaMep B armapare.

Ilepeuens komnemenyuii, nposepaemvlx oyeHounvim cpeocmeom: INK-22, I1K-23
Kputepun onennBanus pe3yjbTaToOB YCTHOTO ONPOCa.

OneHka «omauyno» CTaBUTCS, €CIU CTYJEHT IOJIHO M3JlaraeT maTtepuain (OoTBeyaeT Ha
BOIIPOC), JacT MPaBUIHHOE ONPEACICHUE OCHOBHBIX MOHATUN; OOHAPYKUBACT MOHUMAHUE Ma-
Tepuaa, MOXeT 000CHOBAaTh CBOM CYXJICHHUS, TIPUMEHUTh 3HAHUS HA MPAKTHUKE, IPUBECTHU He-
00X0AMMbI€ TIPUMEPHI HE TOJIBKO U3 YUEOHHMKA, HO U CAMOCTOSITEJIbHO COCTABJIICHHBIC; U3JIaraeT
MaTepual MocieI0BaTeNIbHO U MIPABUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO S3bIKA.

OreHKa «xopouto» CTaBUTCS, €CIIA CTYAEHT JAET OTBET, YIOBICTBOPSIOLINN TEM K€ Tpe-
OOBaHUSAM, UTO U JUIS OLIEHKH «OTJIMYHO», HO Jomyckaer 1-2 ommuOKu, KOTOpbIE caMm ke HUC-
npaBiisieT, U 1-2 HejpoveTa B MOCIEA0BATEIFHOCTH U SI3IKOBOM O(OPMIICHHH HU3JIaraeMoro.

OueHka «yoosnemeopumenbHoy CTABUTCS, €CIU CTYACHT OOHApYKUBAaeT 3HAHHE U TO-
HUMaHHE OCHOBHBIX IMOJIOKEHUM JaHHOM TEMBbI, HOT U3JIaraeT MaTepual HETMOJHO U JOIMYCKAaeT
HETOYHOCTU B ONPEIEICHUN TOHATUN UK (POPMYIHPOBKE MPABUIL; HE YMEET AOCTATOYHO TITy-
OOKO M JTOKa3aTeJIbHO 00OOCHOBATH CBOM CYXKJICHUSI U MIPUBECTU CBOM IIPUMEPHI; U3J1araeT mMare-
pHall HEMOCIEA0BATENbHO U IOMYCKAET OLIMOKHU B SI3IKOBOM O(OPMIICHUH U3JIaraeMoro.

OueHka «Hey0o61emeopumenbno) CTaBUTCS, €CIM CTYJEHT OOHapy>KUBaeT HE3HAHHE

0oJbIIel YacTH COOTBETCTBYIOIIETO BOIIPOCA, JOMYCKAaeT OMMOKH B (OPMYIHPOBKE OMpeselie-
HUW ¥ TPaBWI, HUCKAXKAIOIIME MX CMBICH, OECHOPSAI0YHO M HEYBEPEHHO H3JIaraeT maTepuall.
Onenka «2» OTMEYaeT TaKue HEJOCTATKU B MOJATOTOBKE, KOTOPBIE SIBJISIOTCS CEPHE3HBIM IIpe-
MATCTBUEM K YCICIIHOMY OBJIAJICHUIO TOCIEAYIOIINM MaTePUAIOM.

Kpurtepun ouennBanus pe3yjbTaToB ObICTPOro NMCbMEHHOT0 ONPOCA HA MPAKTHYECKOM
3aHATHH («OJHUI-0IIPOCH):

Kaxnomy cTyneHTy BbIAaeTCsl CBOM COOCTBEHHBIN, Y3KO C(HOpPMYIUPOBAHHBIN BOIPOC.
OTBeT oKeH OBITh YETKUM U KPaTKUM, COJAEPKAIUM BCE OCHOBHBIE XapaKTEPUCTUKU OTHUCHI-
BAEMOTO MOHSATHS.

IxaJja oneHUBAHKA:

«Omauyunoy - BOMPOC PACKPHIT MOJTHOCTHIO, TOYHO 0003HAYEHBI OCHOBHBIE TMOHATHS U XapaKTe-
PUCTHKH I10 TEME.

«Xopout0» - BOTIPOC PACKPHIT, OJTHAKO HET MOJIHOTO OMHCAHUs BCEX HEOOXOMMBIX JJIEMEHTOB.
«Yo0oenemeopumenvnoy - BOpoc pacKpbIT HE MOJIHO, MPUCYTCTBYIOT IPyOble OMIMOKH, OJHAKO
€CTh HEKOTOPOE MOHUMAHHUE PACKPHIBAEMBIX TTOHSATHIA.

«Heyoosnemeopumenvno) - OTBET Ha BONPOC OTCYTCTBYET WM B 1IEJIOM HE BEPEH.

Kpurtepun oueHnBanus pe3yjibTaToB KOJJIOKBHyMA.

OrneHka «omauunoy - TIIyOOKOE W TTPOYHOE YCBOSHHUE MPOrPaMMHOTO MaTepuaia - moji-
HbIE, MTOCJIEA0BATEIbHbIEC, TPAMOTHBIE M JIOTUYECKHA M3JIara€MbIE€ OTBETHI MPHU BUIOU3MEHECHHUU
3aJlaHusl, - CBOOOJTHO CTPABJISIFOIIMECS C TIOCTABJICHHBIMH 3aJla4aMy, 3HAHUS MaTepuaia, - mpa-
BUJIbHO 0OOCHOBAHHBIE MPUHSATHIC PEUICHHUS, - BIaJICHUE PA3HOCTOPOHHUMHU HABBIKAMH U TIpHE-
MaMH BBITIOJTHEHUS TPAKTUUECKHUX PaboT.

OneHka «xopouwio» - 3HaHUE TPOTPAMMHOTO MaTepuaia — IpaMOTHOE H3NIOXKeHue, 0e3
CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOMPOC, - MPABWILHOE MPUMEHEHHE TEOPETUUECKUX
3HAHWH - BIIaJICHUE HEOOXOUMBIMHI HaBBIKAMHU MIPH BBITOJIHEHUHU MPAKTUYECKUX 3a/1a4.

OueHka «yodosenemeopumenvno) - YyCBOCHHE OCHOBHOIO MaTepuaia — INpPU OTBETE J10-
MyCKAIOTCSl HETOYHOCTH - TIPH OTBETE HEIOCTATOYHO MPaBUIbHBIE (POPMYITHUPOBKH - HAPYIICHUE
MOCJIE0BATEIbHOCTH B M3JIOKEHUHM MPOTrPaMMHOI0 MaTepuala - 3aTPYJHEHHS B BBINOJHEHUU
MPAKTUYECKUX 3aJaHUM.

OueHka «HeyooenemeopumenvHo) - He 3HaHWE TPOrPAMMHOT0 MaTepuasa, -lpu OTBETE
BO3HUKAIOT OMIMOKH - 3aTPYAHECHHUS TP BBIITOJIHEHUH MPAKTUYECKUX padoT.
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Kpurepun oueHuBaHus pe3yJabTaTOB IPAKTHYECKOI0 3aHATHSA C pellIeHHeM 3a/1a4.

OneHka «omauyno» BBICTABISIETCS, €CIM CTYIEHT MMEeT IIyOOKue 3HaHHs y4eOHOro
MatepHaia 1o TeMe MPaKTUYeCKOH paboThl, MOKAa3bIBAET YCBOCHHE B3aUMOCBS3H OCHOBHBIX ITO-
HATHUH, UCIOJIb3yeMbIX B paboTe, CMOI' OTBETUTh HA BCE YTOUHSIOIIME U JONOJHUTEIbHbBIE BO-
npockl. CTYAEHT IEMOHCTPUPYET 3HAHUS TEOPETUYECKOTO U MPAKTUYECKOT0 MaTepuaia 1o TeMe
IPAaKTUYECKON paboThI, ONPEEIsseT B3aUMOCBSI3H MEXy IMOKa3aTeJAMU 3a/1aul, TaéT IpaBUIIb-
HBIM QJITOPUTM PELICHUS, ONPEAEIISIET MEKIUCUUILUIMHAPHBIE CBSA3H 110 YCIOBUIO 3aaHUs.

O1eHKa «xopouio» BBICTABIISIETCS, €CIIM CTYAEHT I0Ka3ajl 3HaHUE y4eOHOIo MaTepuana,
YCBOMWJI OCHOBHYIO JIUTEPATYypPy, CMOI' OTBETUTH IIOYTH ITOJIHO HA BCE 3a/1aHHBIC JOIOJHUTEIIbHBIC
U YTOYHSAIOIIHE BONPOCHL. CTyJEHT AEMOHCTPUPYET 3HAHMS TEOPETUYECKOTO M IPAKTHYECKOTO
MarepHaia o TeMe MPaKTHIECKOW paboThl, JONMyCKash HEe3HAYUTEIbHbIE HETOYHOCTH IMPH perIe-
HUM 3a/1a4, UMes] HETIOJIHOE MOHMMaHUe MEXINCIUILIMHAPHBIX CBSI3€H MPpH NMpaBUJILHOM BbIOOpE
IrOpUTMa peICHUs 3a1aHUs.

OueHka «yooenemeopumenbroy) BbICTABIAETCS, €CIIA CTYACHT B LIEJIOM OCBOUJI MaTEpH-
aJl IPaKTUYECKON paboThl, OTBETHII HE HA BCE YTOUHSIOLIME U JIONOJHUTENbHbIE BONpOChl. CTy-
JIEHT 3aTPYAHSIETCS C IPABUJIBHOM OLIEHKOU MPENIOKEHHON 3a1auu, Na€T HEMIOJIHbBIN OTBET, TPe-
Oyrolui HaBOJAIIMX BOIIPOCOB MPEIOIaBaTENsl, BEIOOP alropuT™Ma perieHusl 3aJauld BO3MOXKEH
IIPY HaBOZSAIIKX BOIIPOCAX MPENOIaBaTeNs.

OueHka «Hey0o61emeopumebHo» BBICTABISECTCA CTYJEHTY, €CIIM OH UMEET CYILECTBEH-
Hble MPOOEbl B 3HAHMSIX OCHOBHOI'O Y4e€OHOIro MarepHuaja INpakTUYeCKOH palboThl, KOTOPBIH
IIOJIHOCTBIO HE PACKPBLI COAECPIKAHNE BOIIPOCOB, HE CMOT OTBETUTH HA YTOYHSIOIIKE U JIOIIOJIHH-
TesIbHbIe BONPOChl. CTyEeHT 1aéT HEBEPHYIO OLIEHKY CUTYalluH, HEIPAaBUIbHO BBIOMpAET ajro-
PUTM JEHCTBHM.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ arrecranuu

Bonpocsh! 1J151 NOATOTOBKH K 3a4eTy

IlepeueHb KOMINEeTEHIHIi, IPOBepsieMbIX OLleHOYHBIM cpeacTBom: OK-11 OK-12

1.  Juddy3uss B ycnoBUSAX HJIOKEHHOTO >JEKTPUUECKOro mojis. YpaBHeHue HepHcra-
IInanka.

2.  BrIpaxxeHHe IUIOTHOCTH MOTOKA HOHOB Y€pe3 TPATUCHT AIIEKTPOXUMUIECKOTO MOTCHIIHAIA.
YcnoBue paBHOBeECHS.

Ilepeuens KoMMNeTeHI Ui, MPOBepsieMbIX oLeHOYHBIM cpeacTBoM: OK-11 OK-12, TIK-22,

IK-23

3. Dmementsl THII. YpaBuenus On3arepa.

4.  VYpasuenus Kenem-Kauanbckoro. @opmynupoBka U (U3MUECKUI CMBICT MOTOKOB, JBH-
KYIUX CUJT U K03 (PUIIMEHTOB MnepeHoca.

5. VYpasuenus Kenem-Kauanbckoro. BeiBox nuHelHbIX 3akoHOB nepeHoca ®Puka, Oma u

Hapcu.

6. Vpasaenus Kenem-Kauansckoro. MHorooOpasue sSBISHHI NepeHoca B MEMOpPaHHBIX CH-
cTeMax.

7. BapomemOpanHbie mporiecchl. YpaBHEHHS MepeHoca, BhITEKaImue u3 ypaBHeHuit Kexem-
Kagannckoro.

8.  Kuaccuduxanus 6apoMeMOpaHHBIX MPOLIECCOB. MeXaHU3M pa3JiefieHHst B 0OpaTHOM O0CMO-
ce U B Ipyrux 0apoMeMOpaHHBIX TpoIieccax.

9.  Ilapamerpsl, omnpenensiomue KauecTBO paszeneHust B 6apoMeMOpaHHbIX mporeccax ((hak-
TOP 3aJCPXKKH, KOIPPHUIIMEHT dKCTPAKIIMK). Y paBHEHHUS OaaHca.

10. MaremaTuueckoe OMMCcaHUEe OCMOca U 0OPAaTHOTO OCMOCA.

11. 3aBucumocts (pakTopa 3amepkKu R OT HaBIeHHS B 0OpaTHOM OCMOCE.
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12.  uddy3nonnHsie mporeccsl B remoananuizaTope. Pacdyer miomaan MemMOpaHbl, HEOOX0IH-
MOM JJIs1 OJJTHOTO CEaHca OYUCTKU KPOBH.

13. Pacuder 00paTHOOCMOTHYECKOIO Mpolecca 00ecCoTBaHUs MOPCKOM BOIBI.

14.  DnextpomeMOpaHHbIe Mpouecchl. CxeMa 3JIeKTPOIuaIN3a.

15. Dnexrpoauanuz. YpaBHeHHs nepeHoca (ypaBHeHHe nepeHoca noHos Kegem-Kauanbsckoro.
VpaBuenue Hepucra-Ilnanka. BeiBon u3 ypaBHeHuii On3zarepa. CBsi3b C ypaBHEHUSIMU
Kenem-Kauanbckoro.)

16. Opnomepnas moaens DJ1. KoHIleHTpanoHHAas! MOJSIPU3AIUS IPH SICKTPOAHATIN3E.

17. Pacuer ckauka MmoTeHIMala B MEMOpPaHHOH CHCTEME.

18. KousektuHas nuddysus npu snmekrpoauanuse. ABymepnas mozaens. DopMyaupoBKa 3a-
JTauu.

19. JIBymepnasi koHBeKTHBHO-IU( G y3nonnas moaens /1. [IpeoOpasoBanne ypaBHEHUH.

20. BbBon ypaBHeHHsS KOHBEKTUBHOW Iu(p(dy3un B YAaCTHBIX NPOU3BOJAHBIX. YpaBHEHHE
Hepncra-Ilnanka u ypaBHeHHe MaTepuaabHOro OanaHca.

21. JIByMepHas KOHBeKTUBHO-IU(dy3nonHas moaens J/1. 'panuyHbIe ycaoBusl.

22. ]JIBymepHas xKoHBEKTHBHO-Iu(¢y3rnoHHass monens D/, Ilepexon k Ge3pasMepHBIM mepe-
MEHHBIM.

23. JIBymepHas KOHBeKTHBHO-Iu(pdy3nonHas moaens D/]. Pemenne kpaeBoii 3anaun.

24. PacnpeneneHue KOHIICHTPAIMU U IIIOTHOCTH Toka B DJI. BonpTammepHas xapakTepHUCTH-
Ka.

25. KouBektuHo-auddy3uonnas monaenb I/1. [lpenenbubiit TOk u AudGy3NOHHBIHN CIOM.

MeToanyeckue peKOMeHAAMHU ONpee/Iole MPoueaypPbl OLICHMBAHUA HA 3a4eTe.

CryneHTsl 00s3aHbl CATh 3a4€T B COOTBETCTBUU C PACIHUCAHUEM U yYEOHBIM IJIAHOM.
3ayer Mo AUCLUIUIMHE NpecieayeT Lelb OLIEHUTh padoTy CTYAEHTa 3a Kypc, IMOJIydeHHe Teope-
TUYECKUX 3HAHWM, UX MPOYHOCTh, Pa3BUTHE TBOPUECKOI'O MBIIIJIEHUS, IPUOOPETEHHE HABBIKOB
CaMOCTOSITENIbHOW PabOThl, YMEHHE MPUMEHSTh MOJTY4YE€HHbIE 3HAHMS Ul PEIICHUs MpakTHye-
ckux 3aaad. dopma mpoBeAEHUS 3adeTa: YCTHO WM MUCbMEHHO YCTaHABIMBAETCS PEIIEHUEM
kadeapel. Pe3ynpTar craum 3aueTa 3aHOCUTHCS MPENOAABATENIEM B 3aUETHYIO KHUXKKY.

Kpurtepun oneHuBanus pe3yibTaToB 3a4eTa.

OLeHKH «3aumenoy 3aciy>KUBAeT CTYAEHT, OOHapYKMBIIMI 3HAaHHE OCHOBHOIO IPO-
rpaMMHOTO MaTepuaia B 00bEMe, HEOOXO0IMMOM JIJIsl lajbHEeel ya€0bl U npeAcTosien pado-
ThI 110 MPO(eCcCHH, CIPABISAIOIIUIACS C BHIIOIHEHUEM 3a/1aHUI, TPelyCMOTPEHHBIX TPOTPaMMOii,
3HAKOMBIN C OCHOBHOM JINTEPaTypOH, peKOMEHI0BAHHON ITPOTrPaMMON.

O1eHKa «He 3aumeno» BHICTABISETCSA CTYACHTY, OOHApY)KUBLIEMY MPOOENbl B 3HAHUSIX
OCHOBHOT'O IIPOrpaMMHOTr0 MaTepHala, JONYyCTHUBIIEMY MPUHIUIHAIbHbIE ONIMOKH B BBINOJIHE-
HUU NPEAYCMOTPEHHBIX MpOrpaMMoi 3ajanuid. Kak mpaBuio, OLEHKAa «HE 3aYTEHO» CTAaBUTCS
CTyJEHTaM, KOTOpbIe HE MOTYT MPOJOKUTh 00y4eHHE WU MPUCTYNUTh K MPOPECCHOHATbHON
JeSITeIbHOCTH 110 OKOHYAaHUH By3a 0€3 JOMOJHUTEIbHBIX 3aHATUH MO COOTBETCTBYIOLIECH NUCIH-
TUTMHE.

OrieHOYHBIC CPECTBA U MHBAIUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3J10PO-

BbSI BEIOMPAIOTCS C YIETOM UX UHIUBUIAYATBHBIX MICUXO(PHU3NIECKIX OCOOCHHOCTEH.

— TpU HEOOXOAMMOCTH HWHBAIHJIAM W JIMIIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 37I0POBbS
MIPEIOCTABIISACTCS TOTOJHUTEILHOE BPEMS JIJIs TOJATOTOBKH OTBETA HA 3a4€TE;

— TIpH MPOBEICHUU TPOLEAYPHl OLICHUBAHUS PE3YJIbTaTOB OOYyUEHUs WHBAIUIOB U JUI] C Orpa-
HUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbs IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMU OCOOCHHOCTSIMU;

— TpU HEOOXOAMMOCTH TSl OOYJAIOIIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MH-
BaJIMJIOB IPOLIEypa OLICHUBAHUS PE3YNbTaTOB OOYUYEHHUS MO JUCIHUIUIMHE MOKET MPOBO-
JIUTHCS B HECKOJIBKO 3TAIOB.

[Tpouenypa oreHUBaHUS PE3yIbTATOB 00YUEHHs] MHBAIUAOB U JIUI] C OTPAaHUYEHHBIMUA BO3MOXK-
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1.

2.

HOCTSIMHM 3/I0pOBbSI 110 JTUCHMILUIMHE (MOAYJIIO) MpPEeAyCMAaTPUBAET NPEAOCTABICHUE HWH-
¢dopmanuu B popmax, aganTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbSI U BOCTIPUATHS HH-
dbopmaruu:

JUis a1 ¢ HapyIeHUsIMU 3pEHHUS:

— B 1e4aTHOM (hopMe yBEITMUYCHHBIM HIPU(TOM,

— B (pOpMe 3JIEKTPOHHOI'O TIOKYMEHTA.

JI1s AL ¢ HapyIeHUsAMHU CIlyXa:

— B miedaTHoi popme,

— B (pOpMe 3JIEKTPOHHOI'O IOKYMEHTA.

Jnist U1 ¢ HapyIIEeHUSIMH OTIOPHO-/IBUTATEJIBHOTO anmapara:

— B [IeYaTHOU (opme,

— B (pOpMe 3IIEKTPOHHOI'0 TIOKYMEHTA.

JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa 00ydaro-
IIUXCSL.

5. IlepeyeHb OCHOBHOH M JONMOJHHUTEIbHOW Y4eOHOH JHUTepaTypbl, HeOOXOAUMON 1Jisi
OCBOCHUS IMCUMILUINHBI (MOYJIs1)

5.1. OcHoBHasi inTeparypa

Tpudonor K.M1. ®duzuko-xumuueckue mporeccs B TexHochepe: y4eOHUK ISl CTYIEHTOB By30B
/ K. W. Tpucdonos, B. A. JleBucunos. - M.: UTHOPA-M: ®OPYM , 2007. - 239 c.
MatemaTuueckoe MOJECIUPOBAHUE SKOJIOTHUECKUX MPOIIECCOB PACIPOCTPAHEHUS 3arps3HSIIO-
IIUX BEHIECTB: ydeOHOe Tocodue /it cTyieHToB By30B / B. A. babemko, A. B. [1aBnoa, O. M.
ba6emiko, O. B. EBgokumoBa; M-Bo oOpa3oBanus u Hayku Poc. @enepanuu; Kybanckuii roc.
yH-T. - Kpacnonap: [Kybanckuii rocynapcrBeHHbiii yausepcurer|, 2009. - 138 c.

I'ymepos, A.M. MaTtemaTtrueckoe MOJEIUPOBAHNE XUMHUKO-TEXHOJIOTHYECKIX MTPOIIECCOB
[DnexTpoHHbIH pecypc]: yueb. mocodue / A.M. ['ymepoB. — DnekTpoH. gad. — CaHKT-
[MerepOypr: Jlanp, 2014. — 176 c. — Pexxum noctyma: https://e.lanbook.com/book/41014

5.2. JlonoTHUTeIbHAS JIUTepaTypa

beno I1.I'. CucteMHBbIi aHanu3 U MOAETMPOBAHUE OMACHBIX MpolieccoB B TexHochepe [Teker]
: yue6HOe rocobue it cryaeHToB By3oB / I1. I'. benos. - M. : Akanemus, 2003. - 506 c.
MemOpanbl 1 MeMOpaHHbIEe TexHoJoruH, mox pel. A.b. fpocnaBuesa, — M.: Hayka, 2013. —
612 c.

V3nenoBa A.M., KoBanenko A.B., YprenoB M.X. MaremaTnueckoe MOJIEINPOBAHUE MEM-
OpaHHBIX TIpOIIeccOB ¢ ucmnonb3oBanueM Comsol Multiphysics: Yaednoe mocobue. — Kapaua-
eBck: KUI'Y, 2012. — 182 c.

. KoBanenko, A.B. Maremarndeckoe MoenrpoBanne (PU3NKO-XUMHUUYECKHUX MPOIIECCOB B Cpesie
Comsol Multiphysics 5.2 [DnekTpoHHBIi pecypc] : yuedHoe ocobue / A.B. KoBanenko, A.M.
VY3nenoBa, M.X. Yprenos, B.B. Hukonenko. — DOnextpon. gan. — Caunkr-IletepOypr : Jlans,
2017. — 228 c. — Pexxum nocryma: https://e.lanbook.com/book/93695.

5.3. Illepuoauyeckue u3IaHus
1.  XKypnan «MemOpanbl 1 MEMOpPaHHbBIE TEXHOJIOTHUNY.
2. Kypnan «®duzndeckas XUMHU.

6. IlepeyeHb pecypcoB HH(GOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTn «HTepHET», B
TOM YHCJIe COBPEeMEeHHbIe NMpo(deccHoHAIbHbIe 0a3bl JaHHBIX M HH(POPMALMOHHBIE CIIpPa-
BOYHbIE CHCTEMbI, HEOOX0AUMbIE [IJIsl OCBOCHUS JUCHHUIJIMHBI (MOIYJIs1)

1. ®epepanbHas rocyaapcTBeHHas MHGpopMalMoHHas cuctema «HaroHanbHas 3JI€KTpOHHAs

oubmmoreka» https://H30.pd
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2. ITopran oTKpeITEIX JaHHBIX Poccuiickoit demeparuu https://data.gov.ru
3.ba3a  OTKpBITBIX JgaHHBIX MUHHCTEpCTBA TpyAa M COLMANbHOM  3ammtel PO
https://rosmintrud.ru/opendata
4. baza nannbix Hayunoii anexkrponnoii ouommoreku eLIBRARY.RU https://elibrary.ru/
5.ba3a  OTKpBITBIX JaHHBIX MuUHUCTEPCTBA Tpyda W  CONMAIBHOM  3amuThl PO
https://rosmintrud.ru/opendata
6. ba3a nanubIX npodeccuoHaNbHBIX CTaHAAPTOB MUHUCTEPCTBA TPYya U COLMATLHOM 3alIUTHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/
. basbl nanHpIXx MUHKCTEpCTBA SKOHOMUYECKOTo pasputus PO http://www.economy.gov.ru
8. Ounmaneuelii caiit denepaabHOro0 areHTCTBA MO0 TEXHUYECKOMY PETYIHPOBAHHIO M METPO-
noruwm http://protect.gost.ru/
9. baza pnanHbpix BceepoccuiCKOro HMHCTUTYTa HaydyHOM M TEXHMUYECKOH wuH(opManuu
(BUHUTU) PAH http://wwwz2.viniti.ru/
10. basbl naHHBIX B cepe UHTEIUICKTyalbHOW COOCTBEHHOCTH, BKIIIOYas MaTeHTHbIE 0a3bl JaH-
HBbIX WWW.IUsSnano.com
11. basbl JaHHBIX U aHAIMTUYECKHE MyOIHKAUU «YHUBEpCUTETCKass MH(POPMAIIMOHHAS CUCTE-
ma POCCHSI» https://uisrussia.msu.ru/
12. CrpaBouHo-npaBoBas cucrema «Koncynbrant [Tnroc» http://www.consultant.ru
13. Enmnas 6a3a rocros P® - http://gostexpert.ru/
14.  Pecypcel mo tepmoaunamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.htmi
15.  Poccuiickas memOpanHas cetb Russian membrane network www.rusmembrane.net
16. DnexrtponHbie y4deOHHMKH Kadenpel MemOpanHoit Texnomoruu Poccuiickoro Xummuko-
Texnonornueckoro YHusepcurera um. .M. Menaeneesa,
http://www.membranemsk.ru/ychposob.html
http://www.gumfak.ru/kse.shtml

~

7. MeroauyecKkue yKa3aHUs U MaTepPUaJIbl 110 BUIAM 3aHATHH

VYcnenHoe OCBOGHHME JAMCLMIUIMHBI TPEANOJaraeT akTUBHOE, TBOPUYECKOE Yy4dacTHe
CTYZIEHTA ITyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTHI.

Obwue pexomenoayuu

N3yueHne AMCUUIUIMHBI ClIeAyeT HauuHaTh ¢ MPOpadOTKU pabodel mporpaMmsl, ocoboe
BHUMAaHUeE, yAEISIs LEIIM U 3aj1a4aM, CTPYKTYpE U COAEpKaHUIO Kypca.

Nmeercs 1ekTpoHHAs BEpCUs JEKLIUH 110 JaHHOW JUCUUILIIUHE.

OcHoBHOM (opmoit 00yueHusi CTYJIEHTOB SIBJISIETCA CaMOCTOATENIbHas paboTa Haj
yuyeOHbIM MatepuaioM. [lIpouecc wu3yueHuss aucuuiuiiHbel «MojenupoBanue (GHU3UKO-
XUMHYECKHX MPOIECCOB B TEXHOC(HEPE» COCTOUT U3 CIAEAYIOLINX ITAIOB:

1. TlpopaGoTka TEOpPETHYECKOrO MaTepuana IO PEKOMEHJOBAHHOMY YYEOHHMKY H
KOHCIIEKTaM JIEKIIUH, TPEeOCTaBICHHBIX IpENoJaBaTelieM B JJIEKTPOHHOM Buje. B ciydae
HEJIOCTYIIHOCTH JTAHHOTO TMOocoOusT HEoOXOAMMO OOpaTUTbCcd K CIHMCKY JIMTEPaTyphl,
IPUBEIEHHOTO B pabodeil mporpamme aucuuiiiuHbel «MojenupoBaHue (U3HKO-XUMUYECKHX
IPOIIECCOB B TEXHOChEpE».

2. BeInosiHeHHE CaMOCTOSATENbHBIX paboT U pelIeHue 3a1ay.

3. Cnaua 3aueTa B YCTHOM WJIM MHUCbMEHHOM Qopme (10 YCMOTPEHHIO IPEeroaaBaTess).

CamocTosTenbHbIe pabOThI BBITIOMHSAIOTCS KAXKBIM CTYACHTOM Ha OTIENbHBIX JINCTKAX.
He nomyckaercss MCIOIB30BaHUE JIOOBIX CPEACTB KOMMYHHUKAIMU (HOYTOYKH, MOOWIIbHBIC
Tese(hOHBI C BBIXOJIOM B MHTEPHET U TIp.).

JlomyckaeTcsi UCHONB30BaHUE pPAOOUMX TeTpazeil, B KOTOPBIX 3aKOHCHEKTUPOBAHBI
HaI/I6OJIeC BaXXHBIC C TOYKH 3pCHUA KAXKIOTO H3 CTYACHTOB MOMCHTBI, BBIJICJICHHBLIC IIPpU
CaMOCTOSITEIIbHON MPOPa0OTKE KAKION U3 TEM.

14


https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
https://rosmintrud.ru/opendata
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://protect.gost.ru/
http://www2.viniti.ru/
http://www.rusnano.com/
https://uisrussia.msu.ru/
http://www.consultant.ru/
http://gostexpert.ru/
http://www.martindalecenter.com/Calculators3B.html
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C nenbro KOHTPOJIA U NOArOTOBKU CTYACHTOB K M3yYEHHUIO HOBOW TEMBI BHAYAJIE KAYKIOTO
NPAaKTUYECKOTO 3aHATHs IMPEToAaBaTesieM NPOBOIUTCS WHAMBHUIYaTbHBIM WM (POHTATBHBINA
YCTHBIM OIPOC IO BBIIOJHEHHBIM 3aJaHUAM NIpenslaymed teMmbl. Kpurepuu onenku: — mpa-
BUJIBHOCTh OTBETA IO COAECPKAHUIO 3a7aHMsl (YUUTBIBAETCS KOJMYECTBO M XapakKTEp OLIMOOK
IIPU OTBETE);

— MIOJTHOTA M TJIyOMHA OTBETa (YUUTHIBAETCS KOJUYECTBO YCBOCHHBIX (DAaKTOB, MOHATHN U
T.IL.);

— CO3HATEJIbHOCTh OTBETA (YUUTHIBAECTCS IOHUMAHUE U3JIaraéMoro Marepuaia);

— JIOTUKA W3JI0KEHMs MaTepuana (y4UThIBA€TCS YMEHUE CTPOUTH LIEJIOCTHBIN, MOCIEeN0-
BaTeJbHbBIN pacckas, FPaMOTHO I10JIb30BATHCS CHELUAIBHON TEPMUHOJIOTHUEH );

— PALMOHAJIBHOCTh MCIIOJIb30BAaHHBIX IPUEMOB U CIIOCOOOB pEIIEHHs IOCTaBIEHHON
yueOHOIl 3aaun (YYUTHIBAETCS YMEHHE MCIIONB30BaTh HanOosee mporpeccuBHbIe U 3 (HeKTHB-
HbI€ CIIOCOOBI TIOCTUKEHUS LIEJIN);

— CBOEBPEMEHHOCTH M 3()()EeKTUBHOCTH MCIOJIB30BAHUS HATIIATHBIX TOCOOMH U TeXHHYE-
CKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCS IPAMOTHO U C MOJIb30M IPUMEHSATh HAMJIAJHOCTD U Jie-
MOHCTPAI[MOHHBII ONBIT IPU YCTHOM OTBETE);

— UCII0JIb30BaHME JONOIHUTEIBHOI0 MaTepuaiia (00s3aTeinbHOe YCIOBHE);

— palMOHAIBHOCTh MCIOJIb30BAaHUS BPEMEHH, OTBEACHHOIO Ha 3ajaHue (He ojo0psercs
3aTAHYTOCTb BBINIOJIHEHMS 33JaHMsI, YCTHOIO OTBETA BO BPEMEHH, C YYETOM MHAMBHAYAJIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIIf OTBET CTYZIEHTA JOJKEH MPEACTaBIATh OO0 CBSI3aHHOE, JIOTUYECKHU I10-
CJIEIOBATEIbHOE COOOIEHNE Ha 3aJaHHYIO TEMY, MIOKA3bIBATh €r0 YMEHHE IPUMEHSTh ONpese-
JICHMS, IPaBUJIA B KOHKPETHBIX CIIydasx.

KonnokBrym MOKET MPOBOAMTCS B YCTHOM M MUCBMEHHOM (hopme.

VYcrHas popma. OTBETHI OLIEHUBAIOTCS OJHOBPEMEHHO B TPAJAULIMOHHON IIKaje («HEynlo-
BJICTBOPUTENILHOY» — «OTIMYHO»). buneTsl copepaT Kak T€OpEeTUYECKUE BOIPOCHL, TaK U 3aja-
YM IPAaKTHYECKOTo Xxapakrepa. Ha KoJIOKBHyM BBIHOCHUTCS 4acTh MaTepuana 3adera. OLeHka 3a
KOJUIOKBUYM YUYUTBIBAETCS MIPU NPUHATUY 3a4eTa. KoUIoKBUYM He IepenuchiBaeTcs, HO CTY/EeH-
Thl, HaOpaBlIMe MEHee MATH OayIoB, CIAIOT MUCHbMEHHBIM 3a4€T 1O OT/IENbHBIM BapuaHTaM, CO-
Jep KaliiM, B TOM YHCJIE U BOIIPOCHI KOJUIOKBUYMa. 3aaul KOJIJIOKBUYyMa. KoJIoKBUyM cTaBUT
CIIEIYIOIINE 3aJa4H:

- IPOBEPKA U KOHTPOJIb ITOJIYYEHHBIX 3HAHUH 10 NU3y4aeMOH TeME;

- pacuIpeHue NpooJeMaTUKU B paMKax JIOTOJHUTEIbHBIX BOIPOCOB 10 IaHHOU TEME;

- yriyOjaeHue 3HaHUM Ipy MOMOIIY MCHOJIb30BAaHUS JONOJHUTENIBHBIX MaTEpPUATIOB MPU
MOATOTOBKE K 3aHSATHIO;

- CTYZEHTHI JIOJDKHBI MMPOJIEMOHCTPUPOBATh YMEHHUS pabOThl ¢ PA3IMYHBIMU BHJIaMHU HUC-
TOPUYECKUX UCTOUHUKOB;

- (popMUpOBaHUE YMEHUN KOJUIEKTUBHOT'O 00CYXIeHUs (IO AepKUBATh AUAJIOT B MUKPO-
rpynmnax, HaXxoAUTb KOMIIPOMUCCHOE PEIIEHUE, apIYMEHTUPOBATh CBOKO TOUKY 3PEHMsI, YMEHHE
CIIyIIaTh ONIOHEHTA, TOTOBHOCTH MPUHSATH MO3ULIMIO IPYrOro yYalerocs).

B ocBoeHuu nuUCHUIUIMHBI MHBAJMJAMH U JIMLIAMHU C OTPAHMUYEHHBIMH BO3MOKHOCTSMHU
3I0pOBbsl OOJBbIIOE 3HAUEHHWE HMeEEeT WHIMBUIyajbHass y4yeOHas pabora (KOHCYNIbTallMU) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE YUeOHOro MaTtepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOLIUM MHJIMBUIYaTU3allii O0yYEHHUsSI U YCTaHOBJIEHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyJalomUMCs HMHBAJIUAOM WM JIMIOM C OrpPaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBS.

8. Ilepeyenb HWHPOPMAUMOHHBIX TEXHOJOIHH, HMCIOJb3yeMbIX IMPH OCYUIECTBJIEHUHU
00pa30BaTeILHOIO MPoIEecca MO IMCUUILIHHE (MOAYJ/II0) (IPH HEOOXOIMMOCTH)

15



8.1 Ilepeuenb HH(POPMALMOHHBIX TEXHOJIOTHIA.

1. Ucnonp30BaHue ciaii-npe3eHTaluil Ipy IpOBEACHUN JEKIMOHHBIX 3aHATUH.

2. Opranu3zanysi B3aUMOJIEHCTBUS ¢ 00yYarOIMMUCS MOCPEICTBOM 3JIEKTPOHHOM MOYTHI (TIpo-
BEpKa JIOMAIIHUX 33JJaHUI U KOHCYJIbTUPOBAHUE MOCPEICTBOM JIEKTPOHHOM I1OYTHI).

8.2 IlepeyeHb HEOOXOAMMOTO JIUIIEH3MOHHOTO MPOrPAMMHOI0 o0ecneyeHust
1. Microsoft Windows
2. Microsoft Office

3. IIporpammusrii maker Comsol Multiphysics

4. TlporpaMMHOe oOecTieueHue sl CIIA0OBHISAIIIUX

9. MaTrepuajbHO-TeXHUYECKAas1 0a3a, HEOOXOAUMAS /ISl OCYIIeCTBJIEHHs 00Pa30BaTeILHOIO
npouecca no JMCuMIvInee (MoayJIio)

No

Bug pabor

MatepuanbHO-TEXHUYECKOE 00eCIIeYeHHEe JUCIMILTHHBI (MO-
JUyJIsl) ¥ OCHAIICHHOCTh

JIeKIIMOHHBIEC 3aHITHUS

YueOHast ayTuTOpUs AJIsl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO
THUIIA, OCHAIIEHHAs: KOMIUIEKTOM y4e€0OHO! U CelMaInu3upo-
BaHHOI Me0enH, yHUBEpCAIbHON JOCKONH-2KPAHOM, MOABEC-
HBIM [IPOEKTOPOM U HOYTOYKOM.

(aya. 101a, r. Kpacnonap, yn. CraBpononsckas, 149)

CemuHapckue 3aHsATUS

YueOHast ayiuTOpHs AJis IPOBEACHUS 3aHITHII CEMUHAPCKOTO
THUIIa, OCHAIIEHHAs! KOMIUIEKTOM Y4e0HOH U creluanu3upo-
BaHHOU Me0enu, yHUBEepCalIbHON JOCKONH-3KpPaHOM, MOJABEC-
HBIM IIPOEKTOPOM U HOYTOYKOM.

(ayn. 101a, r. KpacHonap, yi. CtaBpononibckas, 149)

I'pynnoBeie  (MHIUBU-
NyallbHbIE) KOHCYJIbTa-
19501

VYuebHas ayUTOpUs AJIs IPOBEACHUS 3aHATUI IPYTIIOBBIX U
MHIUBUAYAJIbHBIX KOHCYJbTAllUI, OCHAIIEHHAs! KOMIUIEKTOM
yueOHOI U crenuanu3upoBaHHON MeOeIH, yHUBEpCAIbHOM J10-
CKOM-3KpaHOM, MOABECHBIM IPOEKTOPOM U HOYTOYKOM.

(ayn. 101a, r. Kpacaoaap, yn. CtaBponosbckas, 149)

Texkymuii  KOHTpOIIb,
IIPOMEXKYTOUHAs aTTe-
CTalus

VYyeOHas aynuTopus Ui NPOBEACHUS 3aHATUHN TEKYIIEro KOH-
TPOJISL U IPOMEXYTOYHOM aTTeCTallMu, OCHALIEHHAs! KOMILIEK-
TOM Y4eOHO U crienuaIn3upoBaHHON MeOelr, YHUBEpCaIbHON
JOCKOI-3KpaHOM, MT0/IBECHBIM IPOEKTOPOM U HOYTOYKOM.

(ayn. 101a, r. KpacHonap, yi. CtaBpononbckas, 149)

CamocrosTenpHas pa-
bora

[TomemieHust yisi caMOCTOSITENIbHON pabOThl CTY/IEHTOB, OCHA-
HIeHHbIe y4eOHOW MeOenbl0 W KOMITBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO TOAKIIOUeHUsT K cetn "MuTepHetr" u obecrie-
YeHHeM  JIOCTylla B DJEKTPOHHYIO  HMH(OpMAIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.

(ayx. 329c, 401c, r. Kpacnonap, yn. CraBpononbckas, 149)
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