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1. IlepeyeHb NJaHMpPyeMbIX pe3yJbTATOB O00y4YeHHsl MO JMCUMIIJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHON NPOTrPaMMBbI

B pesynbrate ocBoeHUs1 00pa3zoBaTenbHOI MPOrpaMMbl 00yUJaIOIIUNCS TOJIKEH OBJIAJIETh CIEAYIONIMMHU pe3ybTaTaMu 00y4eHHs 10 JUCIUILIHHE!

KO,I[ N HAUMCHOBAaHHEC

Ko n naumenoBaunue
WHJIMKATOpa JOCTHKEHUS

[Tnanupyemble pe3yabTaThl O0y4eHUS

KOMIIETEHIIH KOMITeTCHIH (eckpurnTopsr)
IIK-6 IIK-6.1 3HATh: IPUHIUIBI pa3pabOTKU MAaTEMAaTHUYECKUX MOJICNIEH CIIOKHBIX CUCTEM
CnocoOeH MpUMEHSTh Paspabotka mozeneii suepro- u | (3H-1);
COBPEMEHHBIE METO/IbI pecypcocOeperaromux YMeTh: IpaBUIBHO IPUMEHSATH METO/IbI BEIUUCIUTEILHOW MAaTEMaTHKH [T aHa-

UCCIIEIOBaHHS
TEXHOJOTHUYCCKUX IMPOLCCCOB U
MPUPOJIHBIX CPEI,
UCTIOJIb30BATh
WH(POPMAIIMOHHBIC
TEXHOJIOTNHU, KOMIIBIOTCPHBIC
Cpe/CTBa B HAYYHO-
HCCIIEI0BATENIbCKOM paboTe

IIPpOLECCOB B IIPOMBIIIJIICHHOCTHU

JIM3a 9BOJIIOLIMHU CIIOKHBIX cucTeM (Y-1).
Bianers 3HaHUSAMH O IPUHIUIIAX PA3paOOTKH MAaTEMAaTHICCKIX MOJICTICH pa3-
JUYHBIX CI0XKHBIX cucteM (H-1)

IIK-6.2

HpI/IMeHeHI/Ie MCTOAOB
MaAaTEMaTH4ICCKOI' O
MOACIIUPOBAHUA AJIA OIIMCAHUA
THUITOBBIX ITPOLECCOB U
arrapaToB XUMHYCCKUX U

3HaTh: MaTEeMaTHYECKUE METO/IbI PEIICHHUS CUCTEM YPaBHEHUH Pa3IMYHOTO THIIA
(3H-2);

YMeTh: aHATM3UPOBATH MTPHUKIIAHBIC 33]]a4H C LIEIbI0 KOPPEKTHOTO BBIOOpA Me-
toja onTuMu3anuu (Y-2)

Baagerb MeToaMu peleHus pa3Hoo0pa3HbIX MPUKIAIHbIX 3a1a4 (H-2)

He(TEXUMHUCCKUX

MIPOU3BOJICTB
K-8 IIK-8.3 3HaTh: 0COOEHHOCTH YUCIIEHHON pealn3alii UTEPALMOHHBIX IPOLIECCOB;
CrniocobeH MoaenpoBaTh Hcnonp3oBanue METOBI TIOCTPOCHUS M aHAIIN3a CTATUCTHYECKUX MOJIeNel ciIoxHbIX cucteM (3H-

sHEprocOeperaronye u
pecypcocheperaroriue
MIPOIIECCHI B TPOMBIIIICHHOCTH

MaTeMaTHYECKUX MOJIeNen
MPOIIECCOB JIJIst TOA00pa
ONTUMAJILHBIX MTAPAMETPOB
MIPOIIECCOB

3);

YMeTh: UCTIONB30BaTh COBPEMEHHBIE KOMIBIOTEPHBIE CPEACTBA ST MOACITUPO-
BaHUS Pa3MYHbIX MPOLEccOoB U siBieHui (V-3)

Bnagers: HaBbIkKaMu pa3pabOTKH 3HEPro- U PecypcocOEperarmmnx CUCTEM B
KOMITBFOTEPHBIX MOJIEIHPYIONIKX nporpammax (H-3)




2. MecTo TUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JlucuuriauHa OTHOCUTCS K JUCHUIIMHAM YacTH JUCUMIUIAH, (POpMUPYEeMON y4aCcTHUKaAMH

obpazoBarenbHbix otHOwIeHui (b1.B.07), n u3ydaercs Ha 4 xypce.

W3yueHne naHHOW IUCHMIUIMHBI Oa3UpyeTcss Ha 3HAHUAX, IOJIYYEHHBIX CTYIEHTaMH B
polecce OCBOEHMS AUCUUIUIMH «TeopeTHdecKrue OCHOBBI PECYpCO- M JHEProcOEepekeHHus B

XUMHYSCKOM TEXHOJIOT N, <<O61ua;1 XHUMHUYECKasA TCEXHOJIOT'US,

XUMUYECKOU TEXHOJIOTHN» «XUMUYECKHUE PEAKTOPBI».

«ITpoueccel

U aIaparTsbl

[TomryueHHble B mpoliecce U3ydeHHs TUCHUIUTHHBI «MoaeaupoBaHue 3Heprocoeperaiimmux u
pecypcocOeperarmmx MporeccoB» 3HAHHUS, YMEHUS M HABBIKM MOTYT OBITH HMCIOJL30BaHBI B
HAyYHO-UCCIIEeIOBATEeNIbCKON padoTe U IPU BHIIOJHEHUH BBITYCKHOW KBaM(UKAIIMOHHONW PabOTHI.

3. O0LeM AUCHUILIMHEI

CamocrosiTesibHas padora

Bcero,
aKaJIeMUYECKUX
4acoB
Bun yuebnoit paboTbl 3aoyHas dbopma
00y4eHus
OO0mast Tpy10eMKOCTb 1M CHUILIHHbBI 41144
(3a4eTHBIX AMHMII/ aKaIEMUICCKIX YacOB)
KonTtakTHas padora c npenoaaBartejieM: 18
3aHSTUS JEKIIUOHHOTO THIIA 6
12 (6)
3aHSTHUS CEMUHAPCKOTO TUIIA, B T.4. HAa MPAKT.MOATOTOBKY
CEMHUHAPBI, TPAKTUICCKHUEC 3aHATHS 12 (6)
nabopaTopHbIe PAOOTHI B}
KypcoBoe npoexktupoBanue (KP mmm KIT) i
KCP i
JpyTye BUIbl KOHTAKTHOW pabOThI -
117

®opma Tekyuiero kourpoJs (Kp, pedepar, PI'P, acce)

Koutp.pab. (2)

®opma npomexytrouHoii arrecraumnu (KP, KII , 3auer, sx3amen)

Dk3ameH (9)




4. Conep:xkanue TUCHUNTHHBI

4.1. Pazgenpl IMCOMIVINHLI 1 BUABLI 3aHATHH
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1. |BBenenue. MaremaTuuyeckoe 1 - - 11 [1K-6 [1K-6.1
MOJIETTMPOBAHKE - OCHOBHOM
METOJ KHOCPHETHKHU
2. |Maremarnueckue MOaEIN 2 4 - 36 I1K-8 T1K-8.1
THIIOBBIX MPOIECCOB
XAMHYECKON TEXHOJIOTHHI
3. |Maremartnyeckue MOIEIN 2 4 - 40 [1K-8 TIK-8.1
XUMHYECKHUX PEaKTOPOB
4, |HMccremoBaHue MUKPO U 1 4 - 30 [1K-6 I1K-6.2
MaKpPOKWHETHKH TpoIiecca
4.2. 3aHATHSA JEKIIMOHHOI0 THIIA
No HanmMmeHoBaHME TEMBI O0beM, unoBanmonn
paszaena U KpaTKOE COJICPKAHUE 3aHATHUS aKaJ. 4acel ast popma
JUCITATIINHEI
1. dusnyecKkoe U MaTeMaTHIeCKOe MOJEIUPO-
BaHUC. OCHOBHBIG BHUAbI MATEMATUUYCCKUX
Mozenel. Beibop u noctpoeHne moienu
Imponcecca. YcranoBiieHue AJICKBATHOCTH Ma- 1 /1B
TECMATHUYCCKHUX MOI[GHCf/'I pCaHBHBIM O6’BCK-
TaM.
2. TemnnoBblie ipoiiecchl. Mojienu cTalluoHapHO-
T'0 W HECTAIIMOHAPHOTO TMpoIiecca B TETI000-
MCHHOM allrapare. HOCHGHOB&T@HBHOCTB OII-
TUMaJILHOTO pacyeTa TerIo00OMeHHUKa. Ter-
JIOBOM Hacoc.
2 JIB

Juddy3nonnsie npoueccbl. MoaenrpoBanue
pPEeKTU(UKALMOHHBIX KOJIOHH. Y paBHEHUE
®deHcke 1 AHaepBy1a. YeTKOCTh JENeHUs
cmecu. MaTtemaTu4ecKkue MoJIeNI Hacaao04-
HBIX KOJIOHH.




No HaunmenoBaHue TeMbl O0BeM, unoBanuonn
paszaena U KPaTKOE COJICPKAHUE 3aHSATHUS aKaj. 4acel ast popma
JMCLUTUTAHBI
3. VYpaBHeHus ckopocTH peakiuu. O0xacTu
MIPOTEKAHMS XUMUYECKHUX peakiuii. Onpene-
JeHrue oO1Iero ypaBHeHus npoiecca. dopma
KHHCTUYCCKOI'O YPAaBHCHUA. MOI[GJ'II) nacalib-
HOT'O BBITECHEHUS. MOJIENb peaKkTopa MOJIHO- 2 JIB
ro nepememmuBanusa. Kackaa peaktopos 1mos-
HOTO cMmemeHus. J(uddy3nonnas Mmoaens.
JIByx(a3Hast MOAENb PEaKTOpa ¢ KUIISIIUM
CJIOEM.
4. NuTterpanpubiii u audpepeHImaibHbIi MEeTO-
JIbI aHaJIM3a OIIBITHBIX JaHHBIX. HOI[60p u
MIPOBEPKA YPAaBHEHUSI KUHETUKHU IIPOCTOM pe-
AKIHH. 1 JIB
HUcTtuaabie n Ha6J'IIOI[aeMBIe KOHCTAHTHBI CKO-
poctu. Pacnipenenenre npoayKTOB CIIOKHBIX
peaKuui.
4.3. 3aHATHS CEMUHAPCKOI0 THIIA
4.3.1. CemuHapbl, IPaKTHYECKUE 3aHATHUS
No HaunmenoBanue TeMbl O0beM, B 1.4. ma |MHHOBaAnmo
paznena U KpaTKOE COACPKAHNE 3aHATUS akaj. |mOp.moAarorto |HHas ¢popma
JUCIUTUTUHBI 4achl BKY
2 PacueT koxyXoTpyOHOTO TEIJIO0OMEHHUKA B 2 1 MK, K1Cm
cucreme Hysys
2 MogenupoBaHue peKTH(UKAIIMOHHBIX KOJOHH 2 1 MK, KTCm
3 MoenupoBaHue peakTopoB (peakTop 4 2 MK, KTCm
UJICATEHOTO BHITECHEHUS, PEaKTOP TTOJIHOTO
HepEMELINBAHYS, TICCUHAS MOJIEIb)
4 [Mon6op u mpoBepka ypaBHEHUSI KHHETHKH 4 2 MK, KTCm
4.4. CamocTosiTenbHasA padoTa 00y4ar0mMXxcst
No
asena [lepeueHs BOMpOCOB ISl O0bem, ®opma
P CaMOCTOSATENIbHOTO U3yYEHUS aKaJl. 4yachl | KOHTPOJIA
JUCITUTUTUHBI
1 Beeoenue 11 KonTtp. pab.
TuroBele MAaTEMATHYECKUE MOAECIIN CTPYKTYPBI IOTOKOB B Nel
anmaparax.
2 Mamemamuyeckue modenu munosvix npoyeccog xumude- |36 KonTp. pad.
CKOU MexHoN02UuU Ne2
Mopenu neveil orueBoro Harpesa.




Ne
- IlepeueHs BOIIPOCOB I O0newm, dopma
p CaMOCTOSITEILHOTO U3YyUYEHUS aKaj. yacbl | KOHTPOJIS
JACIATLINHBI
3 Mamemamuueckue mooenu XUmMU4eckux peaKkmopos 40 KonTtp. pab.
Pacuer peakTopoB 10 KPUBBIM OTKJIHKA. No2
Y CTOWYMBOCTH TEILIOBBIX PEKUMOB PEAKTOPOB
4 Hccreodosanue Muxpo u Maxkpo KuHemuxu npoyecca 30 KownTp. pa6.
MacmrabupoBaHue anmnapaTos. Nel

5. IlepeyeHb Yy4eOHO-MeTOAMYECKOr0 oOOecmeyeHHUs JJS CAMOCTOSITEIbLHOW pPadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

Mertoanueckue yKaszaHus Uit 00yJaroIIUXCs 10 OPTaHU3aAIMH CaMOCTOSATEIBHON paboTHI 1O
JMCIUIIMHE, BKIIIOYAs [IEPEUYCHb TEM CaMOCTOSTEIbHOM paboThl, (POPMBI TEKYIIETO KOHTPOJIS IO
JMCIUILIMHE W TPeOOBAaHUS K WX BBIIOJIHEHHIO PA3MEIICHBI B 3JEKTPOHHON HH(POPMAIMOHHO-
obpasoBarensHoii cpeae CITIOI TU(TY) na caiite: http://media.technolog.edu.ru

6. ®OoH/I O1I€eHOYHBIX CPEACTB /AJIsl IPOBeAeHUsI MPOMEKYTOUHOI aTTecTAlNU

[IpomexyTouHas aTTecTalys 1o AUCUUIUIMHE IPOBOAUTCS B BUJIE IK3aMEHa Ha 4 Kypce.

DK3aMeH NpeaycMaTpUBaeT BBIOOPOUYHYIO IPOBEPKY OCBOEHUS MPEAYCMOTPEHHBIX JI€MEH-
TOB KOMIIETEHLIUH ¥ KOMIUIEKTYETCS BOIIPOCcaMu (3a4aHusIMK) (1711 IPOBEPKHU 3HAHUM ).

IIpu cnave sKk3aMeHa, CTYJEHT IOJIyYaeT /iBa BOIPOca U3 MEepeyuHs BOIIPOCOB, BpeMs IIOr0-
TOBKHU CTYJ€HTa K YCTHOMY OTBETY - 710 30 MuH.

[Tpumep BapraHTa BOIPOCOB Ha SK3aMEHE!

Bapuant Ne 1
1. Monenp ueanbHOr0 BHITECHEHMS.
2. Pacnpenenenne npoayKTOB CIOKHBIX PEaKIUi.

B xo11e KOHTPOJIBHBIX PadOT 00yYarOIIKEecs PEelIaloT KOMIUIEKCHBIE 3a71aun (17151 IPOBEPKHU
YMEHUH U HABBIKOB) U JAIOT MMCbMEHHBIC OTBETHI Ha BOMPOCHI IO TEMaM MPOUIEHHOTO MaTepHraa.

[Ipumep 3amanus:

BrIomHUTE TUHY-aHAIN3 3a0aHHON CHCTEMBI TEIUIOOOMEHA.

®OoHJ OLIEHOYHBIX CpCACTB IO IUCHUIIIMHE ITPECIACTABJICH B HpI/IJ'IO)KCHI/II/I Ne 1.

Pe3y.]'II>TaTBI OCBOCHU NUCHUIINIMHBI CHUTAIOTCA NJOCTUTHYTBIMHU, €CJINU IJIA BCEX 3JICMCHTOB
KOMHGT@HHI/II\/'I AOCTHUTHYT HOpOFOBBIﬁ YPOBCHBb OCBOCHHA KOMIICTCHIIMM HAa JaHHOM 3TallC — OLCHKA
3a 3K3aMCH «YAOBJICTBOPUTCIIBHO).

7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAUMBIX JJI1 OCBOCHHS JUCHMILIUHBI
a) mevyaTHble U3IAHNSA:

1. XWMUKO-TEXHOJOTUUECKHE CHCTEMBl: ONTUMHU3AIUS W pecypcocOepexeHne : ydeOHoe
nocoOue JUIsi BY30B I10 HAaIpaBJICHHUIO MOJATOTOBKM "DHepro- M pecypcocodeperaromiye
MPOIIECCH B XUMUYECKON TEXHOJIOTHH, HedTexumuu u onorexnosnorun" / H. B. Jlucuiibix [u

np.]. — Cankr-IletepOypr. : Menaenees, 2013. - 392 c. - ISBN 978-5-94922-034-4 :


http://media.technolog.edu.ru/

2. OOrmast XuMHYeCKasi TEXHOJOTHUS | YIOHUK I XUMHUKO-TEXHOJIIOTUYECKUX CIIeIl. BY30B : B
2-x yactsx / mox pen. U. I1. MyxneHosa. - 5-¢ u3f., crep. - Mocksa : Anbsac, 2009. - Y. 1 :
Teopernueckue ocHOBBI Xxumuueckoil Texnonorun / U. T1. Myxuenos [u np.]. - 2009. - 256
c. - ISBN 978-5-903034-78-9

3. OOmas xuMu4eckast TEXHOJIOTHS ;| YYEOHHK JUISI XUMUKO-TEXHOJIOTHUECKUX CIell. By30B : B
2-x yactsx / [lox pen. U. I1. MyxneHosa. - 5-¢ u3j., crep. - Mocksa : Anbsac, 2009. - Y. 2 :
Baxneiimme xumuueckue npousBojctsa / U. I1. Myxnenos [u np.]. - 2009. - 263 c. - ISBN
978-5-903034-79-6

4. MareMaTU4ecKkoe MOJEITUPOBAHNE XHMMHKO-TEXHOJIOTHYECKHX TIPOIECCOB : YueOHOe
nocobue st By3oB / Ac. M. I'ymepos [u ap.]. - Mocksa : KomnocC, 2008. - 159 c. - ISBN
978-5-9532-0631-0

5. Mammunsl 1 annapathl XUMUYECKUX MPOU3BOJICTB : YueOHoe mocolOue AJisi By30B IO CIIEl.
"MaiuHbl 1 annapaThl XUMUYECKUX MPOU3BOJCTB" HAlpaBIEHMs IOArOTOBKU "DHEPro- u
pecypcocOeperaromye mpoueccbl B~ XMUMHUYECKOM  TEXHOJOTWUH, HEPTEeXUMUU U
ounorexuonoruu" / A. C. Tumonun, b. I'. banmun, B. f. bopmes u ap.; mox pea. A. C.
Tumonwuna. - Kamyra : U3n-Bo H. ®. boukapesoii, 2008. - 871 c. - ISBN 978-5-89552-227-1

6. KommbproTepHOe MOJSIMPOBAHHE XUMHUKO-TEXHOJIIOTHYECKUX CUCTeM B cpene Aspen Hysys
8.6 : yuebHoe nocobue / B. . ®enopos [u ap.]. — Cankr-IletepOypr [6. u.], 2019. - 77 c.

0) 3JIEeKTPOHHBIE YUeOHbIe U3IaHUA:

1. Buacos, E. A. O6mias xumuueckas Texuonorus : Yueonoe nocooue / E. A. Bnacos, A. 1O.
[ToctoB, C. A. JlaBpumieBa; noxa ped. E. A. Bnacosa ; CIIGI'TU(TY). Kad. texnonoruu
KaTaJIn3aTOPOB. - DJIEKTPOH. TeKCToBbIe AaH. — CankT-IleTepOypr. : [6. u.], 2009. - 140 c.

2. KomnbproTepHoe MOJECIMPOBAHHE XUMHKO-TEXHOJIOTHYECKUX CHCTEM B cpene Aspen Hysys
8.6 : yuebHoe mocobue / B. U. dDemopo [u nap.] ; CIITU(TY). Kad.
pecypcocOeperarmmux TeXHOJIOTHH. - DIEKTPOH. TeKcToBbIe jaH. — CankT-IleTepOypr : [0.
n.],2019. - 77 c.

8. IlepeyeHb 3JIEKTPOHHBIX 00Pa30BaTEJbHBIX PeCypcoB, HEOOXOAUMBIX VI OCBOCHHS
AUCHMILTUHBI

yueOHbIi miaH, PI1/] u yueOHO-MeTomM4eckue MaTepuaibl: hitp://media.technolog.edu.ru

AIIEKTPOHHO-ONOIMOTEYHbIE CHCTEMBI:
«DNeKTpOHHBIH YnTANTBHBIH 321 — bubmuoTex» https://technolog.bibliotech.ru/;
«JIanb» https://e.lanbook.com/books/;
caliT (eepabHOTrO roCyapCTBEHHOTO OFOIKETHOTO yupexaeHus «DenepaibHblii HHCTUTYT
NPOMBIIUICHHOH coOcTBeHHOCTMY: https://www1.fips.ru.

9. MeToauyeckne yKazaHus 1 00yYAKOIIUXCS 10 OCBOCHHIO JUCIUIIIMHBI

Bce Bunpl 3ansTuil no gucuuiuiiHe  «MogenupoBaHue — dHeprocOeperarmoummx U
pecypcocOeperaronmx MporeccoB» MPOBOAATCS B COOTBETCTBUU C TPEOOBAHMSIMHU CIETYIOLINX
CTII:

CTII CIIGI'TU 040-02. KC YKIB. Buas! yueonbix 3anstuii. Jlekius. O0mue TpeOoBaHuS;

CTO CIIoI'TH 018-2014. KC YK/IB. Buasr yueOHbIx 3auaTuil. CeMuHaphbl U IPaKTHYECKUE
3aHATus. O61mue TpeOoBaHNs K OpraHU3alMK U TIPOBEICHHIO.

CTII CII6I'TU 048-2009. KC VK/IB. Buasr yuebHbIx 3anstuil. CamocTosiTenbHas
ulaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[1nanupoBaHue BpeMeHH, HEOOXOIMMOT0 Ha U3y4YE€HHE JAHHOW JMCUUIUIMHBI, JyYIlle BCEro
OCYILECTBIISITh HA BECh CEMECTP, NPelyCMaTpUBas IPU ATOM PETYISPHOE TOBTOPEHUE MPOHICHHOTO
MaTepuaia.

OCHOBHBIMH YCJIOBUSIMU NIPABHJIGHOM OpraHu3aliiy y4eOHOTo MpoLecca sl CTYACHTOB SBIISETCS:

IJIAHOBOCTh B OpPTraHU3aluy yueOHOU padoThl;


http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

CCPBC3HOC OTHOIICHHUC K U3YUCHUIO MaTCpUalia,
MMOCTOSIHHBII CaMOKOHTPOJIb.
Ha 3ansatus CTYACHT HOJDKCH NPUXOAUTH, UMECA 3HAHUA 11O YKC U3YUYCHHOMY MaTcpuainy.

10. Ilepeyenr UHGOPMALMOHHBIX TEXHOJOIHil, UCMOJb3YyeMbIX NPH OCYHIECTBJIEHHUU
00pa30BaTeILHOIO MPOIEcca MO IUCHMUILIUHE

10.1. UnopmMaumoHHbIe TEXHOJIOTHH

B yuebHOM mpolecce MO JAAHHOW JUCHMIUIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
WH()OPMAITMOHHBIX TEXHOJIOTHH:

YTEHUE JICKLUN C UCIIOJIb30BAHUEM CIalA-IIPEe3CHTALUM;

B3auMOIecTBHE ¢ oOy4daronumucs mocpencrsom DUOC.

10.2. IIporpammHoe obecnevyeHue

ITporpammer Microsoft Office (Microsoft Word, Microsoft PowerPoint), omeparmonnas

cucrema MS Windows. MathCad. Cnennann3upoBaHHble MOJCIUPYIOIIUE TPOrPAMMHbBIC ITAKEThI
ASPEN®,

10.3. ba3bl JaHHBIX U HHGOPMAMOHHO-CIIPABOYHbIE CHCTEMbI

Hayunas snexkrponnast 6ubauoreka e-library.ru —http://elibrary.ru

11. MarepuanbHo-TeXHH4YeCKass  0a3a, HeoOXoguMas UIA  OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO NMPOIecca MO IMCUHUILIHHE.

HJ'ISI BCACHU JICKIIMOHHBIX 3aHATHH HCIOJIB3YCTCA ayAUTOPHUA Ha H606XOI[I/IM06 KOJIMYCCTBO
mocaao04HbIX MCECT, OCHallICHHAasA ACMOHCTpallMOHHBIM OGOpy&OBaHHeM; JUIA BCACHUA
MMPAKTUUICCKUX 3aHATUMN HCIIOJIB3YCTCA KOMHBIOTepHBIﬁ KJ1acc, OCHaI_I_IeHHHﬁ 06LG,Z[I/IH6HHBIMI/I B
CCThb NEPCOHAIbHBIMU KOMIIBIOTCPAMHU, O60pyI[0BaHI/IeM U TCXHUYCCKHMMU CPEACTBAMU O6y‘~IeHI/I$I Ha
HCO6XOI[I/IMOC KOJINYCCTBO MMTOCAOYHBIX MCCT.

12. OcoOeHHOCTH OCBOEHHS AUCHUIIVIMHBI HHBAJIMAAMHA H JIMHAMHU ¢ OIrpaHUYCHHBIMHU
BO3MOKHOCTSIMU 310POBbS.

Jns MHBaNIMOOB M JIMI C OTPaHUYEHHBIMM BO3MOXKHOCTAMM Y4eOHBIE TIpoliecc
OCYILIECTBIIsIeTCST B COOTBETCTBMM ¢ IlomoxkeHneM o0 opraHuzanuu ydeOHOro mporecca ajs
00y4eHUs] MHBAIMIOB M JIUIl C OTPAaHUYCHHBIMU BO3MOXHOCTAMH 3710poBbsi CIIOGI TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014r.
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[Ipunoxenue Ne 1
K paboyeil mporpaMmme JUCIUITIHEL

DoH/I OLIEHOYHBIX CPEICTB
JJIs1 IPOBe/IeHUsI POMEKYTOYHOI aTTecTAlNU
o aucuunanne «MojaeanpoBanue IHeprocoeperalux U pecypcocoeperaromux mpoueccoB»

1. IlepeyeHb KOMIETEHIIHIi U 3TANIOB UX (POPMHUPOBAHUS.

WNnnexc Oran
Conepxanue
KOMITETEHIHH (dbopmupoBaHus
IIK-6 CriocobeH nIpuMEeHSITh COBPEMEHHBIE METOBI ITpomexyTouHbIi

UCCIICIOBAaHHS TEXHOJIIOTUIECKUX MTPOIECCOB H
IPUPOIHBIX CPE, UCIIOIH30BAThH
UH(POPMAIMOHHBIC TEXHOJIOTHH, KOMITBIOTEPHBIC
CpeICTBa B HAYYHO-HCCIIEI0BATENBCKOM paboTe

IK-8 CniocoOeH MoenupoBath SHeprocOeperaronme u [TpomexxyTouHBIH
pecypcocOeperaroue mpoueccs B
MIPOMBIIIJICHHOCTH
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2. Iloka3aTe/iu U KPUTEPUH OLIEHNBAHUSI KOMIIETEHIIHI1 HA Pa3IMYHbIX 3Tanax UX ()OPMHPOBAHUS, IKAJIA OLlEHUBAHUSA

Kom n ITokazaTenmn Kpurepwuit YPOBHU COOPMHNPOBAHHOCTU
HAUMEHOBAHHE copmMupoBaHHOCTH OLICHUBAHHSI (omucaHKe BBIPAKEHHOCTH JECKPHUIITOPOB)
HHIAKAaTOpa (meckpunTopsr) «yIOBJIETBOPUTEIILHOY «XOPOIIO» «OTJIMYHOY
AOCTHKCHUS (OpOTOBHEIiT) (cpennmii) (BBICOKMIA)
KOMIICTCHIIUH
IIK-6.1 3naeT npuHLUIIEI pa3paboT- | [IpaBunbHbIE [Tepeuncnser ocHoBHbI€ | [lepeuncnser ocHoBHbIE | [lepeuncisieT OCHOBHBIE
Pa3pabotka KM MaTeMaTH4Ye€CKUX MOJICICH | OTBETHI Ha | TePMUHBI U  TIOHSATHS, | TEPMUHBI W TIOHSTHUS, | TEPMUHBI W TOHATHUS,
MOJIeNIel SHEPro- | CIOoKHBIX cucteM (3H-1); Borpockl NeNel- | ucnosnb3yemMble B | UCIIOJIb3yEMbIE B | UCIIOJIb3yEeMbIE B
u 4 K sK3aMeHy JICKCUKE npeaMeTa | JEKCUKe npeaMeTa | JIEKCUKE npeaMera
pecypcocOepera W3y4yeHus, MOXET | U3y4YEHUs, JACT YETKUE | U3yUYCHHUs, HAeT YETKUE

IOIINX MPOLIECCOB
B
MPOMBIIIJICHHOCT
u

OOBSICHUTH UX CMBICIT

HX ONPCACIICHUA

UX OIPENEIICHUs, MOKET
IIPUBECTU PEIICBAHTHBIC
IIPUMEPBI

Ymeer npaBuiibHO

KoppekTtHoe

HasriBaer ocobeHHOCTH

Ha3piBaeT U mOSCHSET

[Togpo6HO  omuMCHIBaET

MPUMEHSTh METOJIbI BEITIOJTHCHUE W | IPUMCHCHHUS METOJIbI | 0COOCHHOCTH 0c00EHHOCTOCOOEHHOCT
BBIUMCIUTEIHHOM aHanu3 BBIYHUCITUTENbHOM NPUMEHEHHUS  METOAbl | U MPUMEHEHHUS] METObI
MaTeMaTHKH JIJIS aHAITN3a pe3yJIbTaTOB MaTEMaTHKH IS aHATIN3a | BRIYHCIUTECIIEHON BBIYHCITUTEILHOM
HBOIIOIIMU CIOKHBIX CUCTEM | MPAKTUYECKHUX IBOJTIOIINH CIIOXKHBIX | MAaTEMaTUKH JUTSL | MAaTeMaTUKH TUIS
(V-1). pabort CUCTEM aHanM3a HBOJTIOIMY | aHATU3a ABOJTIOIUHU
CIIOXHBIX CHCTEM CJIOKHBIX CHCTEM
Cnoco0eH noJjib30BaThest KoppekTthoe Nmeer mpencraBnenue o | CriocobeH CrnocobeH o
3HAHUSIMH O TIPUHITUTIAX BBHITIOJTHEHHE NPHMHIMIIAX O PENIEHHs | OCYHIECTBIATE PEUIEHHUE | (hOPMYIUPOBATH
pa3paboTKK MaTeMaTHYECKUX | KOHTPOJIBHON 3amaq u3 ob6macty | 3a1a4 u3 00acTu MOCTAHOBKY 33/1a4d 1
MoJieIel pa3IMYHbIX paboTsl Nel paspaGoTKu pa3paboTku BBIIIOJIHSATD PELICHHE
crnoxHbIx cuctem (H-1) MATEMATHUCCKHX MaTEeMaTHYeCKUX 3a71a4 U3 00IacTH
Mojiereit pazmmynpx | MOACICH PAITHEHBIX pa3paboTkn
CIIOXKHBIX CHCTEM CITOKHBIX CHCTCM MaTeMaTHYECKHX

MOJEIIEH pa3InYHbIX
CJIOKHBIX CHCTEM
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Kon u IToka3zartenu Kputepuit YPOBHU COOPMUPOBAHHOCTU
HaANMMCHOBAaHHC C(i)OpMPIpOBaHHOCTI/I OLICHUBAaHUA (OHI/ICEIHI/IC BBIPAXXCHHOCTH I[eCKpI/IHTOpOB)
IIK-6.2 3naer Mmatematuueckue me- | [IpaBunbHbIE [lepeuncnser Ilepeuncnser Ilepeuncnser
IIpumenenne TOJBI PELICHUs] CUCTEM YpaB- | OTBETHI Ha | MAaTEMaTHYECKUE METOMBI | MATEMaTHYECKHE MaTeMaTHYECKHE
METOJI0B HeHuil paznuuHoro tuna (3H- | Bompockl NeNe5- | perienust CUCTEM | METOJBI peLIeHNs | METOBI pelieHus
MareMaTH4ecKkor | 2); 9 K ’K3aMeHy YPAaBHEHUH Ppa3JIM4HOIO | CUCTEM YPaBHEHUH | CUCTEM YpaBHEHUNI
0 TUIA pa3IMYHOIO THIA, AAET | pa3jiMYHOIO TUIA, JAeT
MOJIETIUPOBaHUs YETKUE UX ONPEACICHUS | YETKUE UX ONPEICIICHUS,
JUISL OITUCAHUSI MOKET MOSICHUTD
TUIIOBBIX OCHOBHBIE  ITPUHIIMIIBI
IIPOLIECCOB U IIPUMEHSIEMbBIX METOJIUK
anmnaparoB Cnoco0en anain3upoBaTh KoppekrtHbie MmeeT noHsATuE 0 Criocoben  npumeHnsaTs | CriocoOeH BbIOUpaTh U
XUMHYCCKUX U MPUKIIAAHBIC 3a0a9U C [ICJIBI0 | BHIBOJIBI II0 | METOJaX aHaJIn3a C METOJUKH aHalu3a C | IPUMEHATh METOJIUKU
HE(PTEXMMHYECK | KOPPEKTHOTO BHIOOpA METOAA | Pe3yJIbTaTam LIEJIBI0 KOPPEKTHOTO LEJbIO KOPPEKTHOTO | aHAJIN3a C LEIbI0
X IIPOU3BOJCTB | onTuMu3auH (V-2) IIPAKTHICCKUX BBIOOpaA MeTOIa BBIOOpA MeTOoJla | KOPPEKTHOTO BhIOOpa
pabot ONTUMU3ALNN ONTUMU3ALIIHI METO/1a ONITUMU3ALUU
Baapneer metonamu pemienust | Koppekrnoe Nwmeer npencrasienue o | Crnocodex Crniocoben
Pa3sHOOOPAa3HBIX NPUKIAHBIX | BHIIOJIHEHHE MeTOoJ1aX pELIeHNs | M0JIb30BaThCs CaMOCTOSITEIILHO
sanaq (H-2) KOHTPOJIBHOH MIPUKJIAHBIX 3a/1a4, | CTaHIapTU30BAHHBIM pa3pabaTbIBaTh MPOCTHIE
paboTer Nel MOXET BBIITOJIHUTh | MHCTPYMEHTAPHUEM KOMITBIOTEPHBIE MOJIENH
TUIIOBOW  pacuer C | IPUKJIAIHBIX IUI pEeLIeHus 3a1a4
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MIOCTPOEHUS XUMHKO-
UHCTPYMEHTapUs [IPOrpaMM JJIsl PELIEHUs | TEXHOJIOTHUECKUX
MIPUKJIAIHBIX 3a]1a4 MOCTPOCHMUSI CUCTEM
KOMITBIOTEPHBIX XUMHKO-
MIpOrpaMm TEXHOJIOTUYECKHUX
CUCTEM
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Kon u IToka3zartenu Kputepuit YPOBHU COOPMUPOBAHHOCTU
HaANMMCHOBAaHHC C(bOpMPIpOBaHHOCTI/I OLICHUBAaHUA (OHI/ICEIHI/IC BBIPAXXCHHOCTH I[eCKpI/IHTOpOB)
IIK-8.3 3Haer ocobeHHOCTH uncieH- | [IpaBunbHbIE [lepeuncnsier ocHoBHble | [lepeuncnser ocHoBHbIE | [laeT yeTkue
Hcnonb3oBaHue | HOM pealv3alliyi UTEPALMOH- | OTBETHI Ha | TEPMUHBI M TIOHATHSA, | TEDMHUHBI M TIOHATHSA, | ONpEAEICHNUs TEPMHUHOB
MaTeMaTHYECKUX | HbIX MPOIIECCOB; BOTIPOCHI UCIIOJb3yeMbIe B | UCTIOJIb3yeMbIe B | W TIOHSTHIA,
Mojenei METO/IbI IOCTPOCHHUS U NoNe10-25 K | JIEKCUKE npeaMera | JeKCUKe MPEIMETA | yeronb3yeMbIX B
MIPOIIECCOB IS aHaM3a CTATUCTUYECKUX HK3aMEHY U3y4YeHUs, MOJKET | U3Y4CHHS, JIACT YETKHE | jexcyke HpeaMeTa
nondopa MoJieJIeH CII0KHBIX CUCTEM OOBSICHUTH UX CMBICT UX OIpEeIeICHUS W3YHEHUs, MOJKET
OHTHMAIBHBIX (3H-3) MOSICHUTD TTPUHITHAITHI
11apameTpos MPUMEHSIEMBIX METOIUK
IIPOLIECCOB
Cnoco0eH ucnons3oBath co- | Koppektnoie Nmeer  mnouarue 00 | CnocoOeH mpUMEHATH CrniocoGeH BrIOMpATh U
BPCMCHHBIC KOMIIbIOTCPHBIC BBIBOJIBI 0 | UCHOJIB30BAHUH COBPCMCHHBIC MIPHUMCHSTH
CpeacTsa i MOJACINpOBa- pe3yJibTaTam COBPEMEHHBIX KOMIIBIOTCPHBIC HHCTPYMEHTLICOBPEMEH
HUS pa3/IMIHBIX IIPOLECCOB U | IIPAKTHICCKUX KOMITBIOTEPHBIX CPEICTB | CPEIACTBA IS HBIX KOMIIBIOTEPHBIX
siBrennii (V-3) pabot TUTS MOJIEIMPOBAHMS | MOJIECIMPOBAHUS CPENCTB IS
Pa3IMYHBIX MPOIECCOB U | PA3IUYHBIX MPOLECCOB | MOJCITUPOBAHHS
SIBIICHUU U SIBJICHUI Pa3IUYHBIX IPOLIECCOB U
SIBJICHU
Baageer HaBbIKaMU KoppektHoe Nwmeer npencrasienue o | Crnocodex Crniocoben
pa3paboTKu YHEPro- u BBITIOJTHEHHE MeTOoAax pa3paboTKu | MOJIB30BATHCS CaMOCTOSITETIbHO
pecypcocOeperarommx KOHTPOJIBHON 3HEpro- Y | MHCTPYMEHTAPUEM pa3zpabaThIBaTh
CHCTCM B KOMITBIOTCPHBIX paboTsr Ne2 pecypcocheperaronmx MIPUKIIATHBIX KOMITBIOTEPHBIE MOJIENH
MOJZICTINPYIONIUX IIpPOrpaMMax CHUCTEM, MOKET | KOMIIBIOTEPHBIX IS pELeH s 3a1a4
(H-3) BBINIOJIHUTh TUIIOBOM | MPOTpaMM ISt pa3paboTKu SHEPro- U
pacuer pa3palboTKu pecypco pecypcocOeperarommx
cOeperaromux CucTeM cHCcTeM

[lIxamna onenuBanust coorserctyer CTO CIIGI TU(TY):
- [IIKaJ1a OI[CHUBAHUS dK3aMeHe OaslibHasl.
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3. TunoBble KOHTPOJILHBIE 3aJaHNS 1/l IPOBEICHUS TPOMEKYTOYHOM aTTeCTAIUN

3.1 Bonpockl K 3K3aMeHy
a) Bonpocbl 17151 oneHKH c)OPMUPOBAHHOCTH 3JieMeHTOB KommneTeHuu [1K-6:
Pu3nuecKoe U MaTEMAaTUYECKOE MOJCIUPOBAHUE.

OcHOBHBIE BUJIbI MATEMATHYECKUX MOJIEICH.

Br160p u moctpoeHune Moieu mnpoiecca.

YcraHnoBiieHHE aIeKBaTHOCTH MaTeMaTHUECKUX MOJIENIEH pealbHbIM O0BEKTaM.
WuTerpanbubiit 1 nuddepeHanbHbIi METOIbI aHaJIN3a ONBITHBIX TAHHBIX.

[Tox6op u mpoBepka ypaBHEHUSI KHHETUKH IPOCTOM PEaKIIHH.

HcTtunnable 1 HaOII0Aa€MbIe KOHCTAHThI CKOPOCTH.

Pacrnipenenenue npoIyKToB CIOKHBIX PEAKIIHIA.

MacmrabupoBaHue anmnaparos.

CoNoO~wWNE

0) BonipochI 1151 onieHKH ¢hOPMUPOBAHHOCTH 3j1eMeHTOB KomneTeHunu [TK-8:

10. TunoBbIe MaTEMATHYECKHE MOJICTH CTPYKTYPHI IIOTOKOB B armiapaTax.

11. Mopenu cTalMOHapHOTO Mpoliecca B TEIIO0OMEHHOM arlapare.

12. Mopenu HecTallMOHAPHOTO MPOIIecca B TETNIOOOMEHHOM arapare.

13. TIlocnenoBaTenbHOCTh ONTUMAILHOTO pacyeTa TEII000MEHHUKA.

14. TennoBoi Hacoc.

15. Mojienu nieveit orHeBOTro Harpena.

16. MonenupoBanue peKTU(UKAMOHHBIX KOJIOHH. YpaBHeHue ®dencke m AnzaepByna. Yert-
KOCTb JIEJICHUSI CMECH.

17. MartemaTu4eckue MOJIeNIM HaCaJOUHbBIX KOJIOHH.

18. YpaBHenus ckopoctu peakiuu. O01acTu MPOTeKaHUsI XUMUYECKUX PEaKIil.

19. Mopens n1eaabHOrO BHITCCHCHHMS.

20. Mopens peakTopa MOJIHOTO MepEeMEIIUBAHUS.

21. Kackaa peakTOpOB IOJIHOTO CMEIICHHS.

22. Tuddy3uoHHast MOAECIb.

23. JIByx(a3Has MoJIeNIb PeaKkTopa C KHUIIAILIIM CIOEM.

24. Pacyer peakTOpOB MO KPUBBIM OTKJIHKA.

25. YCTOWYMBOCTH TEIIOBBIX PEXKHUMOB PEAKTOPOB

3.2 lIpakTHYecKHe 321aHUA K KOHTPOJIbHBIM padoTaM 1-3 KOMITJIEKTYIOTCS] TUTIOBBIMH TTpHMe-
paMu, OCBOCHHBIMHU Ha 3aHATHUSAX CEMHUHAPCKOTO THIA. BONpock! /U1 MMCBMEHHOI'O OTBETa BBIOU-
paroTcs U3 NepeyHs BBILIE.

[Ipumeps! 3ananuit:

R1,Ro,

R
1. Z[J'ISI W3BJICUCHHUS STHUIOCH301a U3 TPEX MOTOKOB ( 3) B KaQUECTBC DKCTPArcHTOB

S1,S, 3 S3
MCIOJIb3YIOT TeKCaH ( ) ¥ 4eTBIPEXXJOPUCTHIN yraepos (2 ). OHU NOTIOIIAI0T BO BHYTPEH-
Hell moJcucTeMe 4acTh 3THiI0eH301a. J{J1s JONOJHUTEIbHON OYUCTKH BO BHEIIHEH MOICHCTEME HC-

R1,Ro,

S4 Rs
HOJIb3YyeTCsl HOHOOOMEeHHast cmouta (~4 ). XapakTepucTuku 6oraThix ( ) 1 OEHBIX MOTO-

31,52 33

KOB ( y ) BBIJAKOTCA HpeHOHaBaTeJ'IeM. MI/IHI/IMaJ'IBHO HOHYCTI/IMaH HBI/I)KYHI&H CHJIa paBHa
0,0015 kr sTrnben3ona/kr maccoareHTa. CHUHTE3UPOBATh MACCOOOMEHHYIO CUCTEMY U3BIICUCHUS
STIIIOEH301a.

R]_, RZ

2. JIns u3BJIE€YEHHUS TOIYOJIa U3 TOTOKOB-OTX0/10B HE(DTAHBIX TUCTUILIATOB ( ) B Ka-
YECTBE IKCTPAreHTOB MCIOJIb3YIOT BOHbIE PACTBOPBI MOHOSTHIICHITTHKOIS ( ~1) U AMATHUIICHTIIH-
koJtst (©2). JIyist IOTIOJTHUTEBHOM OYUCTKU BO BHEIIHEH MOJCHCTEME UCTIOIB3YETCS aKTHBUPOBAH-

51,52

53 )BBIIAIOTCS
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HBII yroJib ( S3). XapakTepucTUKu 00raThix ( Ry, R2) 1 OCHBIX TTOTOKOB (



npenojaBareaeM. MUHUMaNbHO JomycTuMast Buxkymas cuia pasHa 0,00 1kr Tomyona/kr macco-
areHTa. CHHTE3UpOBaTh MaCCOOOMEHHYIO CUCTEMY M3BJIECUCHHS TOIYOJIa.

IIpu cnave sKk3aMeHa, CTYJEHT IOJIyYaeT JiBa BONPOCa U3 MEepeyHs, IPUBEIEHHOIO BBILIE U,
BpEMsI IOJTOTOBKY CTYEHTA K YCTHOMY OTBETY - 10 30 MUH.

4. Mertoanueckue MaTepuajbl JJsl ONpedejeHUs] NMPOUeIypP OLEHUBAHUS 3HAHMH,
YMeHHIl 1 HABBIKOB, XaPAKTEPU3YIOLIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI.

[TpomMexyTodHast aTTeCTalysl MO AUCIUILTIHE MPOBOIUTCS B COOTBETCTBUH C TPEOOBaHUSIMU
CTII CTO CII6I'TU(TVY) 016-2015. KC YKB Ilopsinok mpoBeIeHUs 3a4€TOB U SK3aMEHOB.
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