MunuctepcTBo 00pazoBanus U Hayku Poccuiickoi ®enepauuu
denepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30oBaTebHOE YUpexKAeHUe
BBICIIIEr0 00pa30BaHUs
«Ky0baHckuil rocy1apCTBEHHBI yHUBEPCUTET
®DaxynbTeT XMMUU U BBICOKMX TEXHOJOIUH

2016 .

PABOYAS TIPOT'PAMMA JUCHUITJINHBI

b1.B./IB.05.01 MOAEJIUPOBAHUE ®U3NKO-XUMUYECKHUX
NMNPOUHECCOB B TEXHOC®EPE

Hanpasnenue noarorosku — 20.03.01 Texnocdepnas 6e30nacHOCTb

Hanpasiennocts (mpoduiib) — be3omacHocTh TEXHOJIOTMYECKUX MPOLIECCOB U
NPOU3BOICTB

[IporpamMma noAroToBKHM - akageMuyeckas
®opma 00ydeHUs - OIHasI

KBanudukauus (cTeneHs) BeITyCKHUKA - OakanaBp

Kpacnonmap 2016



PaGouass mporpamma pucimmuueel 51.B.JIB.05.01 «MonenupoBanue (Gu3KKO-
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1 [eau v 321244 OCBOEHMSI U CHUTLTHHBI(MOIYJIs).
1.1 Meab AMCHUATIIMHBI.

Lenp yuebnoit aucuumumabl b1.B.JIB.05.01 «MoaenupoBanne GpU3NKO-XUMHUYECKUX TPO-
IIECCOB B TEXHOC(EPE» COCTOUT B (POPMHUPOBAHKH Y CTYJACHTOB 3HAHUN O MAaTEMATUIECKUX METO/IaX
ucceoBaHus (PU3MKO-XUMHUYECKUX MPOLIECCOB, OCBOCHUE HEKOTOPBIX OCHOBHBIX MOAXOA0B K MO-
JETTMPOBAHUIO M TIOYYEHHE HABBIKOB PELICHUS 3a7a4y MPOTHO3UPOBAHUS MOJOOHBIX IMPOIIECCOB B
TexHocdepe.

1.2 3amauyy IMCHUILINHBI

* JlaTh mpeacTaBiIeHUE 0O MATEMATHYECKUX METOaX UCCIICIOBAHS MPUPOTHBIX 3aKOHOB, O
MaTEeMaTHYECKOM MOJICIIMPOBAHHMH KaK TICPBOM CTYIICHH CO3/IaHUSI TCOPHH B TOW MJIM HHOM
00JacTu HayKH.

*  CdopmupoBath 3HaHHs 00 OCHOBHBIX 3aKOHAX M BBIPAKAIONIUX YPABHEHUSIX B 00J1aCTH MO-
JEIMPOBAHMSI SIBJICHUH TIEPEHOCA, C IEIIBbI0 MPOTHO3UPOBAHUS TIPOIECCOB B TeXHOChEpeE.

¢ OOyuUTh HEKOTOPHIM OCHOBHBIM MOJIX0J[aM K MOJIEJIMPOBAHHUIO U MPUBUTH HABBIKK PEILICHHS 3324
T0 MIPOTHO3UPOBAHMUIO (PU3UKO-XMMHUYECKUX MPOIIECCOB.

e [IpuBHTH IPAKTHYECKHE HABBIKH PA0OTHI ¢ KOMIIBIOTEPHBIMU IIPOrPAMMaMHU JIJIs TUITHYHBIX
(U3HKO-XMMHUYECKUX PACYeTOB B TEXHOCHEpE.

1.3  MecTo IMCUMILIMHBI 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)" yuyebHOro miuana HampasieHus noarotoBku 20.03.01 TexnocdepHas 6e30macHOCTb.
N3yuenne maHHOM MUCUMILIMHBI OMUPACTCS Ha 3HAHUA, MOJIYYCHHBIC B XO0JI€ OCBOCHHS TaKHUX

JUCHUIIIINH, KaK ((CDI/I3I/IKa», <(T60pI/IH TOpCHUA U B3PbIBA». I[I/ICI_II/IHJ'II/IHa MpeaAmCCTBYCT U3y4dcC-

HUIO TUCHUIUTAHBI « TeXHOJIOTHH TepepadOTKH OTXOI0BY.

1.4

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 10 JUCHUNINHE (MOAYJII0), COOT-
HECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHS 00pa30BaTeIbHOM IPOrPaMMBbI
[Iponiecc u3yuenust nucuuIinHbl «MojaenupoBanue (HU3UKO-XUMHUYECKUX MPOIECCOB B
TexHochepe» HampaBieH Ha GopMHUpOBaHHE CIEAYIOUINX OOIIEKYIbTYPHBIX U MPOdEeCCHOHATb-
ueix komnerenimii: OK-11, OK-12, I1K-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- | KOHIIENTYalbHBIE | HHTETPUPO- npuéMamu
CTPaKTHOMY M KpHTHYE- | OCHOBBI TIpeaMe- | BaTh TeopeTH- | popMupoBa-
CKOMY MBIIIJICHUIO, HWC- | Ta, €r0 MECTO B | YECKHE 3HAHWS | HUS  YHHUBEP-
CIIEIOBAaHUIO OKpYXKaro- | OOIIei CUCTeMe | C  TPAKTHKOM | CaTbHBIX
el cpeapl I BBISBIIS- | 3HAHUN W IIEHHO- | 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 M co/iep:KaHue TUCIUTTIHHBI
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 AUCHMILIUHBI

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

No KonnuecTBo yacos
- AynuropHas
pas- HaumenoBanue pasnenos CamocrosiTenbHas
nena Bcero pabora paora
JI 113 JIP
1 2 3 4 5 6 7

MareMaTnueckoe MOACIUPOBAHNE

1. KaK METOJI Hay4HOTO MCCIIe0Ba- 20 4 6 - 10
HUS.
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
Kauansckoro.

4 JIuneiiHble 3aKOHBI IEpEHOCa (3a- 29 4 8 ) 10
koHbl OMa, Duka, [lapcu, Oypoe).
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
Moaenb» u «Au/luam». [Iposene-
HUE pacyeToB 3JIEKTPOIPOBOJIHO-
ctu, kodddunuenra auddy3noH-
HOM IIPOHHULIAEMOCTH U YUCEI IIe-
peHoca, MOCTPOEHUE KOHIIEHTpa-
IIMOHHBIX MPODUIIEH.

2.3.3 JlaGopaTopHble 3aHATHS
He npexycMoTpeHsl y4eOHBIM IIITaHOM.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBsie paboTsl HE TIPETYCMOTPEHBI 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 pasue- |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 BEIIECTB: 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.
Owmii, moaroroBka k| MeToIn4eckue yka3aHus K CaMOCTOSITETbHOM paboTe CTYCHTOB.
MPAKTUYECKUM 3a- |Y TBEPKICHBI KapeIpol 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. Cropoxkenko, 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 (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.




JlaHHBIN TepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHI€HTa 00Y-
YAIOIIUXCS.

3 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

st popmupoBaHuss POPECCHOHATBHBIX KOMIIETEHIIMI B IPOIECCe OCBOCHHS Kypca
UCTIOJIB3YETCSI TEXHOJIOTUS MPO(ECCHOHATBFHO-PAa3BUBAIOIIETO O0YUYeHHUS, PEIyCMaTpUBAIOIIas
HE TOJIbKO IIepeady TEOPETHYECKOro Marepuaia, HO W CTUMYJIMPOBAHHWE H Pa3BUTHE
IPOAYKTUBHBIX [103HABATEIbHBIX JEUCTBUN CTYJAEHTOB (HAa OCHOBE IICHXOJIOTO-IIEAarorn4ecKon
TEOPHH MOITAITHOTO (POPMHUPOBAHUST YMCTBEHHBIX JICHCTBUH).

I[JISI HWHBAJIMJO0B U JIMI C OTPaHUYCHHBIMHU BO3MOXXHOCTAMU 3O0POBBA PCATU3YHOTCSA WMH-
JMBHUIyaJbHBIE 00pPa30BaTEIIbHBIC TEXHOJIOTUH, KOTOPHIC TIO3BOJISIFOT TIOJTHOCTHIO MHIUBUTyalH-
3UPOBATH COACPIKAHUC, MCTOABI U TCMIIbL yqe6H0ﬁ ACATCIIBHOCTH MHBAJIMAA, BHOCUTL BOBPCMs
HEOOXO0IMMBbIC KOPPEKIIUH KaK B JCSITEIBHOCTh CTYICHTA-UHBAIM/IA, TAK U B JCATEIBHOCTD Ipe-
nofasaress. [IpenycMoTpeHa opraHu3ais KOHCYJIbTAlMiA ¢ HCIIOIB30BAHUEM AJIEKTPOHHOM IT0-
YTHI.

4 OneHo4YHbIe CPEACTBA JJIsl TEKYIIero KOHTPOJIA YCIIeBAeMOCTH H NPOMEKYTOYHOM aTTe-
cTauuu
4.1 ®oHJ OLIEHOYHBIX CPeJICTB A5 NPOBeleHNs TeKyllel aTTecTauuu

Bonpocsl pis1 «0aun-onpoca» no rteme «MaremaTmyeckoe MOIEJMPOBAHHE KAK MeETO
HAYYHOI'0 HCCJICJOBAHU»

Kak knaccudunupyrores Gpu3NKO-XUMUYECKHE CUCTEMBI M ITPOLIECCHI ITepeHoca’?

UeM 0TIIMYAIOTCS MAKPOCKOITUYECKUN U MUKPOCKOITMYECKUI MEXaHU3MbI IlepeHoca?
Kakue ocHOBHbBIE 3aKOHBI COXPAaHEHUSI CYILIECTBYIOT?

Kakue ypaBHeHUs! OTHOCATCS K ypaBHEHUsIM OanaHca?

Urto onuchIBalOT ypaBHEHUS OajaHca Macchl U OajlaHca KOJIMYECTBA BEIeCTBa?

B yem ocoOeHHOCTh ypaBHEHUS OanaHca KOJMYECTBa JBYXKEHUS?

SR N

Bonpocs! aas yctHoro onpoca no teme «HepaBHoBecHasi TepMOAMHAMUKA. YPaBHeHHUS
Omn3sarepa u Keaem-Kavaabckoro»

1. U3 kxakux ypaBHEHM U MpeI0I0KEeHNUN BbITekaeT ypaBHeHue HepHera-ITnanka?

2. Kak BbIpa3uTh MJIOTHOCTh NOTOKA MOHOB Y€pe3 IPAJUEHT 3IEKTPOXUMHUECKOTO MOTEH-
nuana’?

3. B dewm 3akmiogaercs yciioBue paBHOBECHs?

4.  Kakwue cymecTBytoT ocHOBHBIE dnieMeHTsl THIT?

5. UYro u3 cebs npeacrasiseT ypaBuenust Onzarepa?

6. KakoBa opmynupoBka u pu3HUECKHIl CMBICT MOTOKOB, IBUXKYIIUX CHII U KO PHUIIHEH-
TOB IepeHoca B ypaBHeHnH Kenem-Kauansckoro?
Ilepeuenv komnemenyuit, npogepsemuvix oyenounvimu cpeocmeamu: OK-11, OK-12

Bomnpocsl qis «0aun-onpoca» no reme «BbIBO JIHHEHHBIX 3aKOHOB U3 ypaBHeHuil OH3a-
repa u Kenem-Kauanbckoro»

1. Kakum 00pa3omM BO3MOXKHO OCYLIECTBUTH BBIBOJ| JINHEHHBIX 3aKOHOB mepeHoca Duka,
Owma u [lapcu u3 ypasaenus Kenem-Kauanbckoro?

2. B dem ocHOBHas uaes 6apoMeMOpaHHBIX MTPOIECCOB?

3. Kakue ypaBHeHus nepeHoca BbITeKaroT U3 ypaBHeHH Kenem-Kauansckoro?

4.,  Kak 3Byunt 3akoH Puka?

5. Kak 3Byuut 3akoH Oma?

6.  Kak 3Byuur 3axon ®ypne?
Ilepeuens komnemenyuii, nposepaemvlx oyeHouHvim cpeocmeom: IK-22, I1K-23

Ipumep 3agaum 1Js1 KOJUIOKBUYMA 110 TeMe «JInHeilHbIe 3aK0HBI NepeHoca (3akoHbl Oma, @u-
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ka, lapcu, ®@ypbe)»

3aoaua 1. Tennoobmen

Yenosek okazaics 3a boprom cyana t(B)=14 °C. Haiigute, Ha CKOJBKO TPayCOB TOHU3UTCS
t° ero tena 3a 10 MuH, eciau PHEpreTUKa AbIXaHUs BO3PACTET B 3,5 pasa, IPU ATOM B HOPMAJIBHOM
COCTOSTHUU CKOPOCTH NpeBpalleHus sHepruu 72 kkan/4gac. [Ipunare ko3pPuiment TemnaonpoBo-
Hoctu 0=0,06 xJ[x/(M"2-K-c); Terumoemkocth tena: C=0,86 kkan/(kr-K), miomans moBepXHOCTH
tena 1,8 M%. Macca Tena 70 Kr.

3aoaua 2. Bvisedenue npooykmoe memaboiuzma

PaboTry mouek o1leHUBAIOT 110 KOHLIEHTPALUK KpeaTHHWHA B KpoBU. HopManbHas KOHIIEH-
Tpauusi kpeaTuHuHa B KpoBH Cip=10 mr/i. I'emarokputr xpoBu H=0.4 (o6bemMHas A0 SpUTpO-
nuTOB B KpoBH). KOHIEHTpalus KpeaTHHIHA B TKaHEBON M BHYTPUKJICTOYHOW KUAKOCTU IMPH-
MEpHO TaKas e, KaK ¥ B I1a3Me KpoBU. KpeaTnHHH BBIBOIUTCS BMeCTe ¢ MO4OH, Vy=2,4 1/CyT.
Onpenenutb CKOPOCTh MPOU3BOACTBA KpeaTuHHHA G (Mr/dac), o0IIyro Maccy KpeaTHHUHA B Op-
ranu3zMe M (mr).
Ilepeuenv Komnemenyuil, nposepaemvlx oyeHoUHbvim cpeocmeom: I1K-23

IIpumepsI 3a1a4 A1 NPAKTHYECKHUX 3aHATHI M KOJJIOKBHYMA 110 TeMe «MoaenpoBaHue
NPOLECCOB MePeH0Cca ¢ MOMOUILIO H3BECTHBIX MPOrPAMMHBIX MPOAYKTOB

1.1. B muiockoM KaHaye 3JIeKTpOAMAIM3aTOpa CKOPOCTh TeueHHUs pactBopa 1.6 cm/c, pac-
cTosgHue Mexay MemOpaHamu 0.8 mMMm. Paccuurarh nageHue naBiieHUus U OOBEMHYIO CKOPOCTh
pactBopa B KaHase mupuHoil 40 cM. [TocTpouTh KOHLIEHTPAIMOHHBIN NPOQUIIL U HAUTH CTEIIEHb
oOecconmBaHus pacTBOpa B ce4eHUHU Ha pacctosiHuu 40 cM OT BXxoja B KaHail. Paccunurath pac-
XOJ1 3JIEKTPOIHEPTHH, HEOOX0AUMOi 115t Tonydenus 1 M3 06ecconenHol BOIbI; y4ecTh BKIAJIbI,
NPUXOSIIUECS COOCTBEHHO Ha DJIEKTPOAMANIN3 M Ha padoTy Hacoca. IIpuHATH, YTO OCHOBHBIM
KoMIoHeHToM pactBopa sasnserca NaCl (D= 1.6 107 em?/c, [ = 1072 em?/c, %= 0.02 momnb/n);
YHclia epeHoca MPOTUBOMOHOB Yepe3 aHMOHO- U KaTHOHOOOMEHHYI0 MeMOpaHbl NpuHATH 0.95,
kg Hacoca 0.6. Pacxon snexkrposHepruu B pacuete Ha 1 yac paGotsl annapata (B Brxuac) pa-
BEH:

Ha OJ1 : Aep= | U, rie | — cuna toka B A, a U — HanpsbkeHue Ha BceM anmnapate 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. OnpenenutTh MUHIMAIBHYIO [UTMHY KaHata 00€CCOIMBAHUS dIIEKTPOANAIN3aTOPa, Ha
KOTOPOM JlocTUTaeTcst crenenb odecconuBanus 50 %, ecnu

e uncna neperoca = 0,98;
e MexxMemMOpanHoe paccTosHue = 0,45 MMm;
® CKOpPOCTh T€UEHUS pacTBopa 3,2 cM/c;

Cunrtath, 4TO B paCTBOPE UMEETCS TOIBKO HATPUH-XIIOP.

1.3. Jlan snexTpoauanu3Hblii anmnapat, cogepxamuii 100 mapHbix kamep. MexmeMOpanHoe
paccrostaue = 0,5 mMm. Jlyimaa kanana 60 cm. Pazmep memOpanst 60 Ha 40 cm. OnpenenuTs Ipo-
U3BOJIUTENILHOCTB armapara, Ipu KOTOPO# CTeNeHb 00eCCOIMBaHuUs JoCTUraeTcsi paBHOU 60 %.
HyxHo HaliTH CKOpOCTh pabOTHI ammapara.

1.4. Tpebyercs cpOEKTHPOBATH ANNEKTPOJUATIN3HBIN ammapar, KOTOpblii Obl oOecrieuynBa
80% obecconmmBaHus pacTBOpa xjopuaa HaTpus. Pazmep memOpan 60 Ha 40. Paccrosinue Mexay
Mem6panamu = 0,4 MM. ANmapar J0KeH MMeTh TIPOU3BOAUTENLHOCTh 2 M uac. Haiitu uncno
MapHBIX KaMep B armapare.

1.5. Tpebyercs cnpoeKTHPOBATh IEKTPOAUAIM3HBIN ammapar, KOTOpblii Obl oOecneunBal
80% obecconrBaHus pacTBOpa XjJopuaa HaTpus. I3BeCTHO, YTO MPU CKOPOCTH TEUEHUS KHIKO-
cTH 2 cM/c Ha KakabIX 10 cM JUIMHBI KaHaa KOHLEeHTpalus yobiBaet Ha 20%. [lupuna memOpan
40 cMm. Paccrosaue mexay memOpanamu = 0,4 MM. AmmapaT JODKEH WUMETh MPOU3BOIUTEIb-
HOCTb 2 M>/4ac.

Haiitn anuHy kaHana 06eccoarMBaHMs U YUCIIO MapHBIX KaMep B anmapare.
Ilepeuens kKomnemenyuil, npogepsaemuvix oyeHoYHbvlm cpeocmeom: IK-22, I1K-23
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Kputepun onennBanus pe3yjbTaToB YCTHOT0 ONPoca.

OueHka «omau4Hno» CTaBUTCA, €CIIM CTYACHT IOJIHO U3JlaraeT marepual (OTBeYaeT Ha
BOIIPOC), JAeT MPABWIBHOE OMpEIeSICHHe OCHOBHBIX MOHATHN; OOHApYKUBaeT MOHUMaHHUE Ma-
Tepuaa, MOXeT 000CHOBATh CBOM CYXJICHUS, TPUMECHUTh 3HAHUS HA MPAKTUKE, IPUBECTH He-
00X0aMMBbIC TIPUMEPHI HE TOJIBKO U3 YUeOHHKA, HO U CAMOCTOSITEIIBHO COCTABIICHHBIC, U3JIaracT
MaTepHa Mocjae0BaTeIbHO U IPABUIILHO C TOUKHU 3PEHUS HOPM JIMTEPATypPHOTO S3bIKA.

Or1eHKa «xopouto» CTaBUTCS, €CIIA CTYACHT JAET OTBET, YIOBICTBOPSIONINN TEM K€ Tpe-
OOBaHUSIM, UTO U /IS OLIEHKU «OTJIIMYHO», HO JOIMYyCKaeT 1—2 OmmOKH, KOTOpPBIE caM K€ HC-
MpaBJjIsieT, ¥ 1—2 HeloveTa B MOCIeA0BATEIbBHOCTH U S3BIKOBOM O(DOPMIICHHH M3J1araeMoro.

O1eHKa «y0oenemeopumenbHo) CTaBUTCS, €CIM CTYJIEHT OOHAPYXKHUBAET 3HAHUE U TO-
HUMaHHE OCHOBHBIX IOJIOKCHHUM JaHHOW TEMbI, HOT M3J1araeT MaTepuall HETIOJHO U JOITyCKaeT
HETOYHOCTH B ONPEJICIICHUH TIOHATUN WK (OPMYTUPOBKE MPABWII, HE YMEET JOCTATOYHO TITy-
00KO U JI0Ka3aTeIbHO 00OCHOBATh CBOM CYXJICHUS M MPUBECTU CBOM MPHUMEPHI; U3JaraeT MaTe-
pHaT HETTOCIEA0BATEIHHO U JIOMYCKACT OMIMOKH B SI3HIKOBOM O(DOPMIICHUU H3J1aragMoro.

OueHka «Heydoe1emeopumenbHo) CTaBUTCS, €CIM CTYJISHT OOHAapy>KMBaeT HE3HAHHE

OOJIBIIICH YacTH COOTBETCTBYIOIIETO BOIIPOCA, JOMYCKAeT OMIMOKH B (POPMYITHPOBKE OMpeeIie-
HUW U TpPaBUJI, UCKAKAIOUIME UX CMBICT, OCCHOPSAOYHO M HEYBEPEHHO H3JlaraeT MarepHall.
OueHka «2» OTMEUaeT TaKhe HEJAOCTATKH B IMOATOTOBKE, KOTOPHIE SIBISIIOTCS CEPhE3HBIM IIpe-
MSATCTBUEM K YCIICITHOMY OBJIQ/ICHUIO MOCIEIYIOIIUM MaTePUaIOM.

Kputepuu oneHuBanus pe3yibTaToB ObICTPOro NUCLMEHHOI0 ONPOCA HA MPAKTHYECKOM
3aHATHH («OJTUI-0TIPOCH):
Kaxxnomy cTyaeHTy BblIaeTcsi CBOMl COOCTBEHHBIN, y3KO CPOPMYIUPOBAHHBIN BOIPOC.

OTBeT oJDKEH OBITh YETKUM U KPaTKUM, COJEPIKAIUM BCE OCHOBHBIC XapaKTEPUCTUKH OIHCHI-
BAE€MOT'O MOHSATHUS.
IIIxana oneHUBaHUA:
«Omauunoy - BOIIPOC PACKPBHIT MOJTHOCTHIO, TOUHO 0003HAYEHBI OCHOBHBIE TIOHATHS M XapaKTe-
PHUCTHUKH TIO TEME.
«Xopouio» - BONIPOC PaCKPHIT, OJTHAKO HET MOJHOTO OMUCAHUS BCEX HEOOXOTUMBIX JIEMEHTOB.
«Yooenemeopumenvhoy - BOPOC pacKpHIT HE MOJHO, MPUCYTCTBYIOT TPyObIe OIMIMOKHU, OTHAKO
€CTh HEKOTOPOE MOHUMAHUE PACKPBIBAEMBIX MOHSATHUH.
«Heyooenemeopumenvnoy» - OTBET Ha BOIIPOC OTCYTCTBYET UJIU B II€JIOM HE BEpPEH.

Kputepun ouennBanus pe3yjbTaToB KOJJIOKBHYyMA.

OneHka «omauunoy» - TIy0OKOE U MPOYHOE YCBOCHHE MPOTPAaMMHOTO MaTepuana - moJ-
HBIE, MOCJIEI0BATENbHBIE, TPAMOTHBIE U JIOTUUECKH HM3JlaraéMble OTBETHI MPH BUIOM3MECHCHHUH
3a/laHusl, - CBOOOHO CIPABIISIONIMECS C MOCTABICHHBIMH 33/1auaMy, 3HaHHs MaTepuala, - mpa-
BWJILHO 00OCHOBAHHBIE MPUHSTHIC PEIICHUS, - BIaJCHUE PAa3HOCTOPOHHUMH HABBIKAMHU U TIPHE-
MaMU BBITTOJIHEHUS MTPAKTUYECKUX Pa0oT.

OrneHka «xopouio» - 3HaHHWE TPOTPAMMHOTO MaTepHaia — TPaMOTHOE H3JIOKEHHUe, 0e3
CYILIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOMPOC, - MPABHIBHOE MPUMEHEHUE TEOPETHUYECKUX
3HAHWH - BlIaJieHNe HeOOXOAMMBIMHA HaBBIKAMU TIPH BBHIMIOJTHEHUN MTPAKTUYECKUX 3a]1a4.

OueHka «ydoenemeopumenvho) - yCBOGHHE OCHOBHOI'O Marepuana — MPU OTBETE JI0-
MyCKAIOTCSl HETOYHOCTH - TPU OTBETE HEJOCTATOYHO MpaBUIIbHBIC (DOPMYIUPOBKH - HAPYIICHHUE
MOCJIEIOBATEIbHOCTH B M3JI0KEHUM MPOTPAMMHOIO Marepuaia - 3aTpyJAHEHHUS B BBINOJHEHUU
MPAKTUYECKUX 3aaHUM.

OueHka «HeydoeiemeopumenbHoy - He 3HaHUE MPOrPAMMHOTO MaTepuaia, -Iipu OTBETE
BO3HHMKAIOT OIIMOKY - 3aTPYTHEHUS MPH BBITIOJIHEHUH MTPAKTUUECKUX PadoT.

Kputepun oneHuBaHus Pe3y/IbTATOB NPAKTHYECKOI0 3aHATHS C PellIeHHeM 3a/1a4.
O1neHKka «omauyno» BBICTABISIETCS, €CIM CTYACHT MMEET IIyOOKME 3HaHMS Yy4eOHOTO
MaTepHaia 1o TeMe MPaKTUYeCKON paboThl, MOKA3bIBAET YCBOSCHHE B3aUMOCBSA3H OCHOBHBIX IO-
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HATHUH, UCIOJb3yeMBIX B paboTe, CMOI' OTBETUTh Ha BCE YTOUHSIOUIME U JONOJHHUTEIbHBIE BO-
npockl. CTYZAEHT IEMOHCTPUPYET 3HAHUS TEOPETUYECKOTO U MPAKTUYECKOT0 MaTepuaia 1o TeMe
IPAaKTUYECKON paboThI, ONPEEIseT B3aUMOCBSI3H MEX/y IMOKa3aTeJIAMU 3a/1aul, AT IMpPaBUIIb-
HBIM QJITOPUTM PELICHUS, ONPEAEIISIET MEKIUCIUILUIMHAPHBIEC CBA3H 110 YCIOBUIO 3aaHUS.

O1eHKa «xopouio» BBICTABIISIETCS, €CIIM CTYAEHT I0Ka3ajl 3HaHUE y4eOHOro Marepuana,
YCBOMWJI OCHOBHYIO JIUTEPATYPY, CMOI OTBETUTH IIOYTH IIOJIHO Ha BCE 3a/IaHHBIE JOIOIHUTEIIbHBIC
U yTOYHSAIOIIME BONPOCHL. CTyIeHT AEMOHCTPUPYET 3HAHUS TEOPETHUYECKOIO U MPAKTUYECKOrO
MarepHaja o TeMe MPaKTHYECKOW paboThl, JONMyCKask HEe3HAYUTEIbHbIE HETOUHOCTH MPH perie-
HUM 3a/1a4, UMes] HETIOJIHOE TOHUMaHNe MEXIUCIUILIMHAPHBIX CBA3EH MPH MPaBUILHOM BbIOOpE
aIrOpUTMa peIEHUs 3a1aHUs.

OueHka «yooenemeopumenbroy BBICTABISAETCS, €CIIA CTYACHT B LIEJIOM OCBOUJI MaTEpH-
aJI IPAKTUYECKOM pabOThl, OTBETUIJI HE HAa BCE YTOUHSIONIME U JOTOJIHUTENbHBIE BOIPOCH. CTy-
JIEHT 3aTPYAHSIETCS C IPABUJIBHOM OLIEHKON MPENIOKEHHON 3a1a4uu, AAE€T HEMOJIHBIN OTBET, Tpe-
OyrolMi HaBOJSIIMX BOIIPOCOB MPENOJIaBaTelsl, BEIOOP alropuTMa perieHust 3aJaud BO3MOXKEH
IIPY HaBOZSAIIKX BOIIPOCAX MPENOIaBaTENs.

O1eHKa «Hey0o61emeopumebHo» BbICTABISIETCS CTYICHTY, €CIIM OH UMEET CYLECTBEH-
Hble MPOOEbl B 3HAHMSIX OCHOBHOI'O Y4e€OHOIro MarepHuaja INpakTUYeCKOH palboThl, KOTOPBIH
IIOJIHOCTBIO HE PACKPBLI COAEPIKAHNE BOIIPOCOB, HE CMOT OTBETUTH Ha YTOYHSIOIINE U JIOIIOJIHH-
TesibHbIe BONPOChl. CTyEeHT 1aéT HEBEPHYIO OLIEHKY CUTYalluH, HEIPAaBUIbHO BBIOMpAET ajro-
PUTM JEHCTBHM.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMC)KyTO‘-IHOﬁ arrecranmuu

Bonpocsk! 1J1s1 MOATOTOBKH K 3a4eTy

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

1.  Juddy3uss B ycioBUSAX HaJIOKEHHOTO >JEKTPUUECKOro mojs. YpaBHeHue HepHcra-
IInanka.

2.  BrIpaxxeHHe IUIOTHOCTH MOTOKA HOHOB Y€pe3 TPATUCHT AIIEKTPOXUMUIECKOTO IMOTSHIIAIA.
Ycnosue paBHOBECHS.

Ilepeuens KoMMNeTeHIHIi, MPOBepsieMbIX oLeHOYHBIM cpeacTBomM: OK-11 OK-12, TIK-22,

IK-23

3. Dmementsl THII. YpaBuenus On3arepa.

4.  VYpasHenus Kenem-Kauanbckoro. @opmynupoBka M (U3MUECKUI CMBICT MOTOKOB, JBU-
KYIUX CUJT U K03 (PUIIMEHTOB MepeHoca.

5.  VYpasuenus Kenem-Kauansckoro. BeiBog nuHelHbIX 3akoHOB nepeHoca ®Puka, Oma u

Hapcu.

6. VYpasaenus Kenem-Kauansckoro. MHOroo6pasue siBJIeHH MepeHOca B MEMOpPAHHBIX CH-
cTeMax.

7. BapomemOpanHbie mporiecchl. Y paBHEHHS MepeHoca, BhITEKAIue U3 ypaBHeHuit Kemxem-
Kagannckoro.

8.  Kuaccuduxanus 6apomMeMOpaHHBIX MPOLIECCOB. MeXaHU3M pa3JiefieHHsl B 0OpaTHOM O0CMO-
ce U B Ipyrux 0apoMeMOpaHHBIX MpoIieccax.

9.  Ilapamerpsl, onpenensomue KauecTBO pasjeneHust B 6apoMeMOpaHHbIX nporeccax ((hak-
TOp 3aJIeP’KKH, KOA(P(UIIMEHT SKCTpAKLIUK). Y paBHEHUS OanaHca.

10. Marematudeckoe OMICAHUE OCMOCA M OOPAaTHOTO OCMOCa.

11. 3aBucumocTh QakTopa 3a7epx Ky R oT gaBiieHus B 0OpaTHOM OcMOCe.

12.  Iuddy3uonnslie mporeccsl B remoananuszarope. Pacder miomaau memOpanbl, He00X0au-
MO¥H JUIS OJTHOTO CEaHCa OYMCTKH KPOBH.

13. Pacuer 0OpaTHOOCMOTHYECKOTO IpoIiecca 06ecCONTMBaHMU MOPCKOM BOIBI.

14. DnextpoMeMmOpaHHBIC MpoIecchl. CXema IeKTpoaraIn3a.
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15. Dnexrpoauanu3. YpaBHeHHs niepeHoca (ypaBHeHUe nepenoca noHoB Kenem-Kaganbckoro.
VpaBuenue Hepucra-Ilnanka. BeiBon u3 ypaBHeHuii On3zarepa. CBsi3b C ypaBHEHUSIMU
Kenem-Kauanbckoro.)

16. Opnomepnas mojaens DJ1. KoHIleHTpalMOHHAS MOSIpU3AIHS TP STEKTPOIHATN3E.

17. Pacuer ckauka MmoTeHIMala B MEMOpPaHHOM CHCTEME.

18. KousektuHas nuddysus npu snnekrpoauanuse. [ABymepnas mozaens. PopMyarpoBKa 3a-
JTauu.

19. JIBymepnasi koHBeKTHBHO-IU( G y3uonHas moaens /1. [IpeoOpasoBanne ypaBHEHUI.

20. BoBox ypaBHeHHs KOHBEKTUBHOW Ju(@dy3un B YACTHBIX NPOU3BOJAHBIX. YpaBHEHHE
Hepucra-Ilnanka u ypaBHeHHE MaTepUaIbHOTO OanaHca.

21. JIBymepHas KOHBeKTUBHO-IU(hPy3ronHas moaens D/1. 'paHudHbIC YCIOBHS.

22. JIBymepHas KOHBEKTHBHO-Iu(¢y3rnonHass monenb D/, Ilepexon k Ge3pa3mMepHBIM mepe-
MEHHBIM.

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

24. PacnpeneneHue KOHIIGHTpAIMH U IIOTHOCTH Toka B OJI. BonbpTammepHas XxapakTepucCTH-
Ka.

25. KouBektuHo-auddy3uonnas monenb I/1. [lpenenbubiit TOk u Auddy3NOHHBIHN CIOM.

MeToanyeckue peKOMeHAAMHU ONpee/IAole MPoueAypPbl OLlCHMBAHUA HA 3a4eTe.

CryneHTsl 00s3aHbl CIATh 3a4€T B COOTBETCTBUU C PACIHUCAHUEM U YUEOHBIM IIJIAHOM.
3aueT Mo AUCUUIUIMHE IpecienyeT Leib OEHUTh paboTy CTYAEeHTa 3a Kypc, MOJy4eHHe Teope-
TUYECKUX 3HAHWU, UX MPOYHOCTh, PA3BUTHE TBOPYECKOTO MBIILICHUS, TPUOOpPETEHNE HABBIKOB
CaMOCTOSITeNIbHOM paboOThl, yMEHHE MPUMEHATh MOJyYCHHbIC 3HAHUS JJISl PElICHUs MpaKTUde-
ckux 3aaad. dopma mpoBeNEHUS 3adeTa: YCTHO WM HMUCbMEHHO YCTaHABIMBAETCS PEIICHUEM
kaeapsl. Pe3ynbTar craun 3aueTa 3aHOCUTHCS MPETOAABATENIEM B 3aUE€THYIO KHUXKKY.

Kpurtepun oneHuBanus pe3yibTaToB 3a4eTa.

OLeHKH «3aumenoy 3aciy’KUBAeT CTYAEHT, OOHApYKUBLIMHA 3HAHHE OCHOBHOTO IPO-
rpaMMHOTO MaTepuaia B 00béMe, HEOOXOIMMOM JIJIsl TajbHEenel ya€0bl U npeAcTosien pado-
ThI 110 MPO(eCCHH, CIIPABISAIOIIMNACS C BBIIOJHEHNUEM 33/1aHUH, IPEyCMOTPEHHBIX TPOrPaMMOii,
3HAKOMBIN C OCHOBHOH JINTEPATypOH, pEKOMEHA0BAHHON ITPOTPaMMOM.

O1eHKa «He 3aumeno» BBICTABISETCS CTYACHTY, OOHapY)XUBLIEMY MPOOENbl B 3HAHUSIX
OCHOBHOT'O IIPOrpaMMHOTr0 MaTepuala, JONYCTUBIIEMY NMPUHIUIHAIbHBIE OIIMOKU B BBIIIOJIHE-
HUU NIPEAYCMOTPEHHBIX MpPOrpaMMoi 3anaHuid. Kak mpaBuio, OLEHKAa «HE 3a4TEHO» CTAaBUTCS
CTyJ€HTaM, KOTOpble HE MOTYT IPOJOKUTh O0YYEHHE WU MPUCTYNUTh K MPOPECCHOHATbHON
NeSITeIbHOCTH 110 OKOHYAHUH By3a 0€3 JOMOJHUTENbHBIX 3aHATHI 110 COOTBETCTBYIOILEH AUCIHU-
TUTMHE.

O1eHOYHBIE CPENICTBA /ISl MHBAIHUIOB H JIUI] C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 3JI0PO-

Bbsl BRIOMPAIOTCS C YUYETOM MX MHIUBUAYATBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— NpU HEOOXOJUMOCTH WHBAIMIAM U JIMLAM C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3]I0OPOBbS
NIPEIOCTABIISIETCS JOTTOIHUTEITFHOE BPEMS JIJIsl IOATOTOBKH OTBETA HA 3a4eTe;

— TpU TPOBEIECHUH MPOLEAYpPhl OLICHUBAHUS PE3YJIbTATOB 00YyYEHHsI MHBAIMJOB U JIMII C Orpa-
HUYECHHBIMU BO3MOYKHOCTSIMU 3JTOPOBBS MTPETyCMATPUBAETCS UCIIOIB30BAHNE TEXHUIECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBHIYaTbHBIMH OCOOCHHOCTSIMHU;

— MPH HEOOXOAUMOCTH JUTs 00YYAIOIIUXCS ¢ OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS U HH-
BAJIMJIOB TMPOIEAypa OIEHUBAHUS PE3yJbTAaTOB OOyUEHHsI 110 AMCIUILUIMHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oneHNBaHUS PE3YIBTATOB O0OYUYECHHUS MHBAJIUIOB U JIMIl C OTPAHUYECHHBIMH BO3MOX-
HOCTSIMU 3/I0pOBbS TI0 JTUCHHUIUIMHE (MOIYJIO) HpEeIycMaTpHBaeT IPEIOCTABICHUE WH-
¢dopmanuu B popmax, aganTUPOBAHHBIX K OTPAHUYCHUSAM HUX 3[I0POBbS M BOCIIPHUITHS MH-
dbopmaruu:

Jnist U1 ¢ HapyIIEHUSIMH 3pCHUS:

— B 11e4aTHOM (hopMe yBEITMUYCHHBIM HIPU(TOM,
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— B hopMe 3JIEKTPOHHOT0 TIOKYMEHTA.

JI1s AL ¢ HapyIIeHUsAMHU CIlyXa:

— B [IeYaTHOU (opme,

— B hopMe JIEKTPOHHOTO TOKYMEHTA.

Jist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapara:

— B [Ie4aTHOU (opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepedeHb MOKET ObITh KOHKPETU3WPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTa 00ydYaro-
HIUXCAL.

5. IlepeyeHb OCHOBHOI M [ONMOJHUTEJbHOH Y4YeOHOH JIMTEPATYPbI, HEOOXOAMMON /I
OCBOEHHUS TUCUMILUINHBI (MOYJIs1)

5.1. OcHoBHas JuTEpaTypa

1. Tpudonos K.M. ®uzuko-xumMuueckre Iporecchl B TeXxHocdepe: yueOHUK AJis CTYJCHTOB BY30B
/ K. W. Tpucdonos, B. A. JleBucunos. - M.: THOPA-M: ®OPYM , 2007. - 239 c.

2. MartemaTtuyeckoe MOJEIMPOBAHUE HKOJOTMUYECKUX MPOIECCOB PACIPOCTPAHEHHS 3arps3HSIO-
IIMX 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 rocynapctBennbiii yausepcurer|, 2009. - 138 c.

3. I'ymepoB, A.M. MaTtemarnueckoe MOJECIMPOBAHUE XMMHUKO-TEXHOJIOTHYECKIX MPOLIECCOB
[DnmexTpoHHEIH pecypc]: yaeb. mocodue / A.M. ['ymepoB. — DiekTpoH. naH. — CaHKT-
[etepOypr: Jlanb, 2014. — 176 c¢. — Pesxxum noctyna: https://e.lanbook.com/book/41014

a. JlomosHMTe bHAs JIUTepaTypa

1. Benos IL.I". CucremHbIil aHaTN3 U MOJIEIMPOBAHUE ONACHBIX MporieccoB B TexHochepe [TekcT]
: yue6HOe rocobue it cryaeHToB By3oB / I1. I'. benos. - M. : Akanemus, 2003. - 506 c.

2. MeMOpanbl 1 MeMOpaHHbIe TexHojoruu, nox pea. A.b. SIpocnasuesa, — M.: Hayka, 2013. —
612 c.

3. Y3nenoBa A.M., KoBanenko A.B., YprenoB M.X. Maremarudyeckoe MOJAEIMPOBAHUE MEM-
OpaHHBIX TIpolleccoB ¢ ucrnonb3oBanueM Comsol Multiphysics: YueOnoe nocodue. — Kapaua-
eBck: KUI'Y, 2012. — 182 c.

4. Komanenko, A.B. MaremaTudeckoe MOJIeTUPOBaHNE (PUBMKO-XUMHUECKUX MPOIIECCOB B Cpelie
Comsol Multiphysics 5.2 [OnekrponHslil pecypc] : yuebnoe nocobue / A.B. Kopanenko, A.M.
VY3nenoBa, M.X. Yprenos, B.B. Hukonenko. — DOnextpon. nan. — Caunkr-IletepOypr : Jlans,
2017. — 228 c. — Pexum nocryma: https://e.lanbook.com/book/93695.

5.3. [lepuoauyeckue u3IaHUA
1.  XKypnan «MemOpanbl 1 MEMOpaHHbBIE TEXHOJIOTUN.
2. Kypnan «®duzndeckas XUMHU.

6. IlepeyeHb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHHKALMOHHOH ceTH «HTepHeT», B
TOM 4HCJie COBPpeMeHHbIe MpodeccuoHalbHbIe 0a3bl JaHHBIX U UHGpOPMAIMOHHBbIE CIpa-
BOYHbIE CHCTEMbI, HeO0X0AUMbIe [IJIsl OCBOCHUS JUCHHUILJIMHBI (MOLYJIs1)

1. ®enepanpHas TocymapcTBeHHas WHGoOpMarmoHHas cuctema «HamwoHanmbHast 3aeKTpoHHAsS

oubmuoreka» https://H30.pd

2. I[Topran oTKpeITEIX JaHHBIX Poccuiickoit denepariuu https://data.gov.ru
3.baza  OTKpBITBIX JdaHHBIX MWUHHCTEPCTBA Tpylda M  COIUAIBHOW  3amutel PO

https://rosmintrud.ru/opendata
4. baza nannbix Hayunoit anekrponnoii 6unbnmmnoteku eLIBRARY.RU https://elibrary.ru/
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5.baza  OTKpBITBIX JaHHBIX MMUWHHCTEpCTBA TpyAa ©  CONMAIbHOW 3ammuThl P®D
https://rosmintrud.ru/opendata
6. ba3a nanHbIX npodeccHoHaNbHBIX CTaHAAPTOB MUHUCTEPCTBA TPYAa U COLMAIBHOM 3allUThI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/
. basbl nanHpIXx MUHKCTEpCTBA SKOHOMUYECKOTo pa3putus PO http://www.economy.gov.ru
8. OunmaneHeiii caiit denepaabHOro0 areHTCTBA MO TEXHUYECKOMY PETYIMPOBAHHUIO M METPO-
noruwm http://protect.gost.ru/
9. basza paHHBIX BcepoccHiiCKOTO HWHCTUTYTa HAyYHOHM M TEXHHYECKOW HMH(OpMAIUU
(BUHUTU) PAH http://www2.viniti.ru/
10. ba3bl nanHbBIX B cepe UHTEIUICKTYaAIbHOM COOCTBEHHOCTH, BKJIFOYAsl ITaTEHTHBIE 0a3bl JaH-
HBIX WWW.IUsnano.com
11. basbl JaHHBIX U aHAIMTUYECKHE MyOIHKAUU «YHUBEpCUTETCKass MH(POPMAIIMOHHAS CUCTE-
ma POCCHSI» https://uisrussia.msu.ru/
12. CrpaBouHo-nipaBoBas cucrema «Koncynbrant [Troc» 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 ceth Russian membrane network www.rusmembrane.net
16. DnextponHbie y4eOHHMKH Kadenpsl MemOpanHoit Texuomoruu Poccuiickoro Xwummuko-
Texnonornueckoro Yuusepcutera uM. J[.1. Menaeneena,
http://www.membranemsk.ru/ychposob.html
http://www.gumfak.ru/kse.shtml

~

7. MeToauyecKkue yKa3aHusl H MaTepUAJIbI 10 BUIAM 3aHATHI

VYcnenHoe OCBOGHHME JAMCLMIUIMHBI TPEANOJaraeT akTUBHOE, TBOPUYECKOE Yy4dacTHe
CTYJEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM pabOTHI.

Obwue pexomenoayuu

W3ydeHne NUCHUIINHBI ClIeyeT HauWHATh C MPopaboTKK paboueil mporpaMMel, ocoboe
BHUMaHUe, yAelsis UeNsIM U 3aJlauaM, CTPYKTYpE U COJEpKaHUIO Kypca.

Nmeercs snekTpoHHAs BEpCUs JIEKLIUM 110 JaHHOW JUCLUILIIUHE.

OcHoBHOM (popmoil 0OyYEeHHSI CTYACHTOB SBISIETCS CAMOCTOsITEIbHAs paboTra Haj
yueOHbIM MaTepuanoM. Ilpomecc w3ydenus aucuuruinHbl «MonenupoBanue (pusuko-
XUMHUYECKHX IPOLECCOB B TEXHOC(HEPE» COCTOUT U3 CIAEAYIOLIUX TAIOB:

1. IlpopaboTka TEOPETUYECKOTO MaTepHajia IO PEKOMEHIOBAaHHOMY YYEOHUKY U
KOHCIIEKTaM JIEKIIMHA, MpPEeOCTaBICHHBIX IpernojaBaTesieM B JJIEKTPOHHOM Bujae. B ciyudae
HEJOCTYIMHOCTH JAHHOTO TIOCOOMsS HEOOXOAMMO OOpaTUThCS K CIHCKY JIMTEPaTypHI,
MPUBEIEHHOTO B pabodeil mporpamme AUCUMILIUHBL «MojenupoBaHue (HU3NKO-XUMUYECKUX
IPOIIECCOB B TEXHOChEpE».

2. BoimonHeHNe caMOCTOATEIbHBIX padOT U pellIeHue 3a/1ad.

3. Cnaua 3aueTa B yCTHOM WJIM MUCBbMEHHOU opme (10 YCMOTPEHUIO TIPEToaaBaTens).

CamocTosTenbHble paOOThl BBHIMOIHAIOTCS KaXK/IbIM CTYACHTOM Ha OTIENbHBIX JINCTKAX.
He nomyckaercs ucmonp3oBaHHE TIOOBIX CpPEACTB KOMMYHUKAIUU (HOYTOYKH, MOOWIIBHBIC
Tesie()OHBI C BEIXOJIOM B HHTEPHET U TIp. ).

JlomyckaeTcss UCHONB30BaHUE pPAOOUMX TeTpazeil, B KOTOPBIX 3aKOHCHEKTUPOBAHBI
HanmbOosee BaXXHbIE C TOYKU 3PEHHUS KAXKIOTO M3 CTYJEHTOB MOMEHTHI, BBIICICHHBIC IPHU
CaMOCTOSITEIIbHON MPOPa0OTKE KAKION U3 TEM.

C 1enpio KOHTPOJIS ¥ IOJITOTOBKHU CTYJIEHTOB K U3YUYE€HUIO HOBOM T€MbI BHAUYaJIe KaXA0T0
MPAKTUYECKOTO 3aHATHs MPEnojaBareieM MPOBOIUTCS WHIAMBUAYAIbHBIN WM (POHTAIBHBIN
YCTHBIM OMpPOC IO BBHINOJHEHHBIM 3alaHusIM Tpenbiaynieil Tembl. Kpurepun onenku: — mpa-
BUJILHOCTh OTBETA MO COJICPXKAHUIO 3afaHusl (YUYUTHIBAETCS KOJIMYECTBO M XapaKTep OLIMOOK
IIPU OTBETE);
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— MMOJTHOTA W TJTyOMHA OTBETa (YYUTHIBACTCS KOJUYECTBO YCBOCHHBIX (haKTOB, MIOHATHHA U
T.IL);

— CO3HATEIBHOCTh OTBETA (YUUTHIBACTCS IOHUMAHKE M3J1araéMoro Marepuaia);

— JIOTHKA U3JIOKEHUsI Marepuana (yYUTHIBAE€TCS YMEHHE CTPOUTH LIEJIOCTHBIN, MOCIEH0-
BaTeJIbHBIN paccKas, TPaMOTHO IOJIb30BAThCS CIEUATLHON TEPMHHOJIOTHEH );

— palMOHAJIBHOCTh MCIIOJIB30BAHHBIX IMPUEMOB U CIIOCOOOB PEIICHHUS MOCTaBJICHHON
yaeOHOM 3amaun (yUYUTHIBAETCS YMEHHE HUCIIOJIb30BaTh HanboJiee mporpeccuBHbIC U 3P HEKTHB-
HBIE CITIOCOOBI IOCTHXKCHUS 1IEIIN );

— CBOCBPEMEHHOCTh U 3()(PEKTUBHOCTh MCIOJIB30BAHUS HATJISIHBIX IMOCOOUA U TEXHHUYE-
CKHMX CPEJICTB MPU OTBETE (YUUTHIBACTCS IPAMOTHO U C MOJIb30M MPUMEHSTh HAIJISIIHOCTD U Jie-
MOHCTPAIIMOHHBIN OTIBIT IIPH YCTHOM OTBETE);

— UCTIOJIh30BaHKE JIOTIOJTHUTEILHOTO MaTepraa (00s3aTeIbHOE YCIOBHE);

— paIMOHAIBHOCTh MCIOJIL30BaHUS BPEMEHH, OTBEJCHHOTO Ha 3a7aHue (He 0100pseTcs
3aTSIHYTOCTh BBINIOJTHEHUS 3a/1aHMsI, YCTHOTO OTBETA BO BPEMEHH, C YUYETOM HHIAMBUIYATbHBIX
0COOCHHOCTEH CTY/IEHTOB).

Pa3BepHyTHIll OTBET CTyJEHTA MOJDKEH MPEJCTABISATh COO0M CBSI3aHHOE, JIOTHYECKHU I10-
cleIoBaTeNbHOE COOOIIEHNE Ha 3aJaHHYIO0 TEMY, MOKAa3bIBaTh €r0 YMEHHE MPUMEHSTh ONpee-
JIEHUs1, TpaBUjIa B KOHKPETHBIX CIyJasx.

KomnokBuym MOXET MPOBOIUTCS B YCTHOM U MUCBMEHHOU (hopMme.

Ycrras popma. OTBETHI OLIEHUBAIOTCS OJHOBPEMEHHO B TPAJAMIIMOHHON IIKajie («HEYIO-
BJIETBOPHUTEIIBHO» — «OTIWYHOY»). BHIIETHI copepkaT Kak TEOPETHUYECKUE BOMPOCHI, TaK M 3a/1a-
YU MPAKTHYECKOro XapakTepa. Ha KOUIOKBHYM BBIHOCHTCS YacTh MaTepuaia 3adera. OleHka 3a
KOJUIOKBUYM YUYUTBIBAETCS MIPH MPUHATUY 3a4eTa. KOUIOKBIYM He NepenuchiBaeTCs, HO CTYACH-
ThbI, HAOpaBIIUE MEHEe MATH 0ayuIoB, CAAIOT MUCHMEHHBIN 3a4€T MO OTIEIbHBIM BapUaHTaM, CO-
JIep>KallliM, B TOM YKCJIE€ U BOIIPOCHI KOJUIOKBUYMA. 3a7aui KOJUIOKBUyMa. KoJlokBUyM CTaBUT
CJIEIYIOIINE 3a/1a4uu:

- MPOBEPKA U KOHTPOJIb MOJTYYEHHBIX 3HAHUH M0 U3y4YaeMOl TEME;

- pacuupeHue npooJIeMaTHKY B paMKax JOTOJHUTEIHHBIX BOITPOCOB T10 JAHHOU TEME;

- yrinyOneHue 3HaHUM TpU MOMOIIY UCTOIb30BAaHUS JOMOJHUTENBHBIX MaTEPUANIOB MPH
MOJITOTOBKE K 3aHATHUIO;

- CTYZICHTHI JIOJDKHBI MPOJIEMOHCTPUPOBATh YMEHHUS pabOThl ¢ Pa3IUYHBIMUA BHJIaMHU HUC-
TOPUYECKUX UCTOYHUKOB;

- popMupOBaHUE YMEHUN KOJUIEKTUBHOTO 00CYXIeHUs (IO AepKUBATh AUAJIOT B MUKPO-
rpyIax, HaXOUTh KOMIIPOMUCCHOE pelIeHUe, apryMEHTUPOBATh CBOKO TOYKY 3PEHUS, YMEHHUE
CIIyIIaTh OMIMOHEHTA, TOTOBHOCTh MPHUHSATH MO3UIIMIO IPYTOr0 YUaIerocs).

B ocBoeHun AUCHMIUIMHBI MHBATUIAMU W JUIAMHA C OTPAaHUYECHHBIMH BO3MOKHOCTSIMHU
3I0pOBbs OOJBIIIOE 3HAYCHHE HMEeT HWHAWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOJTHUTETIFHOE Pa3bsiICHEHNE yUeOHOTO MaTepHaa.

NuauBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTopom,
CMOCOOCTBYIOIIUM WHIWBHIYAIH3AIIUA OOYICHHUS M YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernofaBateieM W OOYyJaroIIUMCS WHBAIAIOM WA JHUIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMHU 3JI0POBBSI.

8. Ilepeyenr WHGPOPMALMOHHBIX TEXHOJOTUH, MCHOJb3yeMbIX HPH OCYLIECTBJICHHHU
00pa3oBaTeILHOIO NMpoIecca Mo JUCHUILINHE (MOAYJ/II0) (TPH HEOOXOIMMOCTH)

8.1 Ilepeuenb HH(POPMALMOHHBIX TEXHOJIOTHIA.

1. Ucnonp30BaHue craiii-Npe3eHTaluil Ipy IpOBEACHUH JIEKIMOHHBIX 3aHATUH.

2. Opraau3anusi B3auMOJICUCTBHUS C 00YJAIOIUMHUCS TTOCPEACTBOM AJICKTPOHHOM MOYTHI (Mpo-
BEpKa JOMAIIHUX 33JJaHUH U KOHCYJIbTUPOBAHUE MIOCPEICTBOM DJIEKTPOHHOM IOYTHI).

8.2 Ilepeyenb HEOOXOAMMOI0 JHIEH3UOHHOTO POrPAMMHOI0 o0ecnedeHust
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1. Microsoft Windows
2. Microsoft Office

3. IIporpammusrii maker Comsol Multiphysics

4. TIporpaMMHOe oOecTieueHue sl CIIA0OBHISAIIIUX

9. MaTrepuajibHO-TeXHUYeCKas 6a3a, He0OXoAUMAs /ISl OCYIIeCTBJIEHUsI 00Pa30BaTEJIbLHOI0
Mpouecca no JUCHUIVIuHEe (MO1YJII0)

Ne

Bug pa6or

MatepuanbHO-TEXHUYECKOE 00eCIIeYeHHEe JUCIUILTHHBI (MO-
JIyJisl) 1 OCHAIICHHOCTh

JIeK1IMOHHEIE 3aHATHSA

YueOHast ayTuTOpus AJisl IPOBEACHUSI 3aHATHI JIEKIIMOHHOTO
THUIIa, OCHAIIEHHAs! KOMIUIEKTOM Y4€OHOH U CHelnann3upo-
BaHHOI Me0enH, yHUBEepCaAIbHON 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 Y4eOHOH U creluanu3upo-
BaHHOHW MeOer, YHUBEpCAIbHOM JJOCKOH-IKpaHOM, TTO/IBEC-
HBIM IIPOEKTOPOM U HOYTOYKOM.

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

I'pynnoBeie (MHAWBU-
JyallbHbI€) KOHCYJIbTa-
005051

VYuebHas ayUTOpUs AJIs IPOBEACHUS 3aHATUI IPYNIIOBBIX U
MHJUBUAYAJIbHBIX KOHCYJbTAlUI, OCHAIIEHHAs! KOMIUIEKTOM
yueOHOI U crienranu3upoBaHHON MeOent, yHUBEpCcalbHOH J10-
CKON-3KpaHOM, MTOJABECHBIM IPOEKTOPOM U HOYTOYKOM.

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

Texkymuii  KOHTpOIIb,
IIPOMEXKYTOUHAs aTTe-
CTalus

VYuebHas ayuTOpUs 1)1 IPOBEICHHS 3aHATUH TEKYILEro KOH-
TPOJISL U IPOMEXYTOYHOM aTTeCTalliu, OCHALIEHHAs! KOMILIEK-
TOM y4eOHOM U crienuan3upoBaHHONW MeOenu, YHUBEpCaIbHOMN
JOCKOI-3KpaHOM, M0/IBECHBIM MPOEKTOPOM U HOYTOYKOM.

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

CamocTtosiTenpHas pa-
6ora

[TomemieHust isl caMOCTOSITENIbHON pabOThl CTY/I€HTOB, OCHA-
IIeHHbIe y4eOHOW MeOenbl0 W KOMITBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO TOJKIIoueHus K cetu "HMuTepHeTr" u obecme-
YeHHeM  JIoCTylla B DJEKTPOHHYIO  HMH(OpMaIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.

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