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1. IlepeyeHb NMJIaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHs] MO JAMCUMILIMHE, COOTHECEHHBIX C IUIAHUPYEeMbIMH pe3yJbTATaMU OCBOEHHS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pe3ynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpuaTa o0ydaroUics JOKEH OBJIAIETh CICIYIOIUME pe3ylbTaTaMy 00y4eHus

10 JUCHUILINHE:.

Ko 1 HaumenoBanue

KOII U HAMMCHOBAHUC MHJUKATOpA

[Tnaaupyemble pe3ynbTaThl 00ydeHUS

KOMIIETEHIHN JTOCTYDKEHUS] KOMITCTCHIIUH (mecKkpUnTOpHI)
IK-3 IK-3.13 3HATD.
Criocoben IIPOEKTUPOBATh | YCTAHOBKA IIeIEBBIX 3HAYCHMi mMoKasareseii | PUBNKO-XMMHUYCCKUE — 3aKOHOMEPHOCTH  TEXHOJOTHYECKHX
MH(POPMALMOHHbIE CHCTEMBI 110 BHAAM | JEATEIbHOCTH M  HPHYMHHO-CIIEJCTBEHHBIX | IPOUCCCOB M SBICHUH (3aKOHbI ONMHUCAHWA — ABJICHUH
. TUPOIMHAMUKY, XUMMUYECKMX peakiuii, TelmnooOMeHa,
obecrieueHust CBsI3eil 00BbEKTa ABTOMATH3ALIUH _
maccoobmena) (3H-1);
YMmerh:

NPUMEHSTh OCHOBHBIC (DU3UKO-XMMHUYECKHE 3aKOHBI IS
aHaAJIM3a TEXHOJIOTMYECKUX TPOIECCOB C IEIBIO BBISBICHHUS
OCHOBHBIX MOJyJICH - JBIJKCHHS IIOTOKOB B armaparax,
XUMHUYECKHUX peakiuii, sjaeHuii neperoca (Y-1);

Baagers:

HaBBIKAMH COCTAaBJICHHS YPAaBHCHHA MAaTEpHUAIbHOTO U

terioBoro 6ananca (H-1).

I1K-3.14
Hcnons3oBanue MCTOI0B KJIaCCHYCCKOI'O
CHUCTCMHOT'O aHalIn3a npu peuieHun

MPUKIIAAHBIX 3a1a4

3HaTh.

METOJ/IbI PEUICHHUS CTATHYECKUX W JHHAMUYECKUX MOJICIICH;
METOJIBl CMHTE3a M aHaln3a MaremaTudeckux mojenen (3H-
2);

YmMmern:

UCTIONb30BaTh COOTBETCTBYIOIIME MAaTEMAaTUYECKHUE METOJbI
pemerust MM (VY-2);

Baanern:

MIPUHIIUIIAMU TTPUMEHEHUSI CUCTEMHOTO TMOJAX0Ja K PEIICHUI0
npukiaaaeix 3aaaq (H-2).




Kox u HaumenoBanue
KOMIIETEHIIUH

Kon n HanMeHoBaHUE HHIUKATOPA
IOCTHKEHUS KOMITETEHIINHA

[TmaHupyemble pe3yabTaTbl 00ydIeHUS
(TecKpUITOPHI)

IIK-3.15
N3ydyenue  ycTpoiicTBa U MNPOBEICHUE
MOJICJIMPOBAHUS MPUKJIIATHBIX ITPOIIECCOB

3HaTh:

OCHOBHBIE€ BHJbl MaTEMaTHYECKUX MOJENeH  XMMHKO-
TexHoJorn4eckux npoueccoB (MM XTTII), stansl pazpaboTku
MM; MoaynsHBIN TOaX01 cuHTe3a MM (3H-3);

Ymern:

pa3pabarbIBaTh aNTOPUTMbI PELICHUS MPUKIIAAHBIX 3a/1a4;
WCIIOJIb30BAaTh MAKETHl MPUKIIATHBIX IPOTpaMM I aHaIu3a U
cunte3a MM XTII (V-3);

Biaanersn:

Metoaukoit  OIEHKHM  pa3pabOTaHHOTO  MPOrPAMMHOTO
obecnieuenus (H-3).




2 MecTo THCHMILJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JlucunianHa OTHOCHTCS K JUCHUIDIMHAM — 4YacTH, (OPMHUPYEMOHl  y4aCTHHKAMH
obpazoBarenbHbIX oTHOIIeHHI (51.B.13), n u3y4aercs Ha 4 Kypce B 7 cemecTpe.

B MeroguueckoM IUIaHe JAMCHMIUIMHA ONMPAeTCS Ha OJIEMEHTHl KOMIICTCHIUH,
c(OpMHpOBAaHHBIE NPH HU3YYCHHH IUCHMIUIMH «Anredpa M reomerpus», «MaTemMaTndecKui
aHamm3», «Pmsuka», «Mudpopmarukay, «lIporpammupoBanuey, «UuCICHHBIE METOABI |
ITOPUTMBI  pemieHust aAuddepeHnnanbHbIX  ypaBHeHHN», «IIpobieMHO-OpHEeHTHPOBaHHBIE
MOJICTMPYIOIINE MTAKeThl B XMMUHM U XUMHYECKOH TEXHOIOTHUI.

[Tony4yeHHble B Mpolecce M3ydeHHUs NUCHUILTHHBI «KOMIBbIOTEpHOE MOJEIMpPOBAHHE B
XMMHUHM U XUMAYECKOW TEXHOJIOTUMY 3HAHHS, YMEHHS U HaBBIKM MOTYT OBITh MCIIOJIb30BaHBI ITPU
BBITOJIHEHUH BBITYCKHOW KBaTM(PUKAIMOHHOMN paboTHI.

3 O0beM TUCIHHUILIHHEI

Bcero,
aKaJeMHUYeCKHUX
. 9acoB
Bun yuebHoit paboTbl
Ounas popma
oOyueHus

OO0uasi TPy10€eMKOCTb IMCUMILIUHBI 4/ 144

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonrakTHasi pa6oTa ¢ npenojaBaresieM: 64
3aHATUA JEKIIUOHHOTO THIIA 16
3aHITHSI CEMUHAPCKOTO THUIIA, B T.4. 32

CEMUHAPBI, MPAKTUYECKUE 3aHATHS 32
nabopaTopHble paboThI -

KkypcoBoe npoektrupoBanue (KP umu KII) 16
KCP -
JpyTue BUIIBI KOHTAKTHOH paboThI

CamocrosiTesibHas padoTa 44

®opma tekymero koutpoJs (Kp, pedepar, PI'P, acce) TecTsl

®opma npomexyTouHoii arrecranuu (KP, KII, 3auer, sx3amen) KII, sx3amen (36)




4 Coaep:xanue JTUCHUNIMHBI

4.1 Pasznesnbl TUCHUIIMHBI U BHABI 3aHATHIH
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1 | IlpuHOIMTBI KOMIIBIOTEPHOTO 2 4 - 6 I1K-3 I1K-3.13
MOJICIIUPOBAHUS XUMHUECKUX
MPOIIECCOB U TpuMeHeHne MM B
aBTOMATH3MPOBAHHBIX CHCTEMAax
2 | 'mapoauHaMHYEeCcKHe MOJIEIN 4 6 - 8 IIK-3 I1K-3.15
CTPYKTYPHI IIOTOKOB B armaparax
3 | Maremarn4eckoe OnmicaHue 2 6 - 4 IIK-3 I1K-3.15
XUMHYECKUX PEAKIUN
4 | MM peakTopoB ¢ y4eTOM IepeHoca 2 4 - 6 I1K-3 I1K-3.15
Tera
5 | SIBneHus mepeHoca, UX aHAIU3 U 2 - - 8 IK-3 [K-3.15
OIHCaHHe
6 OMIUPUYECKUE U UMUTAIIIOHHBIE 2 6 - 4 I1K-3 I1K-3.15
MOJIEH MPOLIECCOB
7 | MM B cocTaBe IpOrpaMMHBIX 2 6 - 8 I1K-3 I1K-3.14
KOMILIEKCOB JUISl U3YYEHUS U
ynpasieHus: TunoBbiMu X TT1
| Bcero Ha IUCHUILTHHY 16 | 32 | - |44




4.2. 3aHATHA JEeKINOHHOr0 THIIA.

Ne
paszzena
JUCLIUIUINHEI

HanmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0BeM,
aKaJl. 4achl

unoBanuonHast
dhopma

1

[IpUHIMIOBL  KOMOBIOTEPHOTO  MOJICTUPOBAHUS
XMMUYECKHMX MpolleccOB M npumeHeHue MM B
ABTOMAaTU3UPOBAHHBIX CUCTEMAX

Ocob6ennoctu monenupoBanus XTII; npumeHeHue
MM XTII B aBTOMAaTU3UPOBAaHHBIX CUCTEMAX;
Kiaccudukanms MM; CTPYKTYpHBIE u
(GyHKUIMOHATIBHBIE MOJETH, IMPHUMEPHI; AITOPUTM
pazpaborkn MM XTII; npuHUHUIIBI TOCTPOSHUS
MM; TpeboBanuss k MM; OCHOBHBIE ypaBHEHHS
JleTepMUHUPOBaHHOU MM.

2

JIB

I'mnpoauHaMuyecKue MOJEIN CTPYKTYPHI IIOTOKOB

B armmaparax

MeToasl  M3yueHUsT  CTPYKTYphl TIOTOKOB B
ammaparax; THIIOBbIE  BO3JCHCTBHS;  METOJIBI
OIKMCAaHMS TUMOBBIX MOJIENIEN TUApOoAuHaMUuK;, MM
U/I€aTHbHOTO CMEIICHHS, BBITCCHCHUS,
mubdy3noHHas, s4yeeyHas, KOMOWHUPOBAHHEIE,
CTPYKTYPHO-TOIIOJIOTUIECKOE Mpe/CTaBICHHUE
MojieJiel; TmepenaTrouHble (DYHKIHMH;, YpaBHEHUS
NIEPEMEHHBIX COCTOSIHUS; OTIPE/ICTICHNE TTapaMeTPOB
MM  rugpoAMHAMHKH ~ C  HCIOJIBb30BaHHEM
pPa3IUYHBIX METOAOB HJEHTHUKauuu (METOf
Kyndmronnepa, 0.3-0.7, MmeTo1 MOMEHTOB)

JIB, KTCM

MareMaTnyeckoe ONuCcaHne XMMUYECKUX PEAKIIUN
Knaccugukaius XuMU4ecKuX peakiyii, MOHATHE O
MexaHusme peakuui. [Ipsimas u oOparHas 3amauu
KUHETUKU; CTPYKTYPHO-IIApaMETPUYECKUN CHHTE3
MM  kuneruku. OnucaHue  CTEXHOMETPUH,
KMHETUKHU, TOpsAJKAa U MOJIEKYJIIPHOCTH PEaKIuM,
3aBUCUMOCTH  OT TEeMIepaTyppl W  BIIASHHSA
karanusaropa. Iloctpoenne MM KuHeTuku IS
pPEaKTOpPOB HENPEPBIBHOIO U MEPUOAUYECKOTO
JICUCTBHSI B PEKMMAX CTAaTUKHA U TUHAMUKH.

JIB




No
pasznena
IUCLUTUINHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ COJIEP)KaHNE 3aHATUS

O0BeM,
aKaJl. 4achl

NuanoBanuonuas
dbopma

4

MM peakTopoB C YYETOM MepeHoca Temjia

Buasl mporeccoB TerooOMeHa; TEIUI000OMEH Kak
CIIOXHasi cUcTeMa. TeruioBble PEKUMBI PEaKTOPOB;
MOCTPOCHUE MaTeMaTHYECKOI MOJIeTTH
MOJIUTPOIIUYECKOTO0 peakTopa THIA CMeIIeHHe-
CMEIICHHEe W peakTopa ¢ pachpeeieHHBIMH
napaMeTpaMM C Y4YeTOM XHUMHUYECKHX PpEeaKIIMii;
TETI0Bast YCTOMYUBOCTh pEakTopoB.
Maremaruueckue MOJIeTH TEMI000MEHHBIX
anmapaToB.  MoJeIupoBaHHE  TETIOOOMEHHBIX
anmnaparoB THUIIA CMEIIeHHEe-CMEeIlIeHHe; CMellIeHue-
BBITCCHCHUE; BEITCCHCHUEC-BBITECCHCHUE; AITOPUTMBI
pacueta  pacmpeneieHuss  TemmepaTypbl  MpH
OPSIMOTOYHOM H  TPOTHBOTOYHOM TCUCHUU B
KOXKYXOTpyO4aToM arrapare.

2

JIB, KTCmMm

SBnenns nepeHoca, IIOCTPOEHHUE MM
MacCcOOOMEHHBIX IPOLIECCOB

Bupl reTeporeHHbIX CUCTEM U WX KIacCHU(UKAIIHSL.
MexaHn3msl nepeHoca — KBaHTOBBII,
MOJIEKYJIIDHBIM,  KOHBEKTUBHBIA.  DPuU3NYECKUI
MaccooOMeH u  xemocopOuus.  B3aumocsszb
b dy3un 51 XUMHYECKON peaKiuu.
MogenupoBaHre MacCOOOMEHHBIX IPOLIECCOB Ha
npuMepe TMpOoIEeccoB  abcopOIuu, afcopOoIuw,
CYILIKH JUCTIEPCHBIX MaTEpUAJIOB.

JIB

OMIIMPUYECKHE ¥ MMUTAIMOHHBIE  MOJIENH
IIPOLIECCOB

OMnupudeckre Moaenn B coctaBe MM CllOKHBIX
XUMHUKO-TEXHOJIOTHYECKUX IpoLeccoB.  MeTronasl
IUTAHUPOBAHMS JKCIIEPUMEHTA. CriocoOsI
MOJIy4EHUSI ~ PErPECCHOHHBIX  MOJENEeW  JuIs
ONMCAHUSA CBOICTB BEIECTB, KUHETHYECKUX H
TeII0QU3NYEeCKUX  KOHCTaHT.  MMuTanmoHHbIE
MOJIEJIM TUIOBBIX HapylieHui. Kpurepun oueHku
perpeccMoHHbIX Mozeneilt (kputepun Koxpena,
Crbronenta, Ouiiepa).

JIB, KTCwMm




No
pasznena
IUCLUTUINHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ COJIEP)KaHNE 3aHATUS

O0BeM,
aKaJl. 4achl

NuanoBanuonuas
dbopma

7

MM B cocTaBe HpOrpaMMHBIX KOMIIJIEKCOB JIJIS
M3VUYEHU U yIpaBiieHusT TUOBeIMU XTI

CtpykTypa MPOTPAMMHO-TPEHAKEPHBIX
KOMILUIEKCOB JIIi HW3Y4Y€HUS U HUCCIEIOBaHUS
XHUMHKO-TEXHOJIOTHYECKUX TporeccoB. Mecto MM
B CTpPyKType KoMiuiekcoB. CrnocoOwl 3amaHus
WUCXOJIHBIX JIaHHBIX W OTOOPaKEHUs PE3yIbTaTOB
MOJCIIUPOBAHUS. Amnanus MIPOrpaMMHBIX
KOMIUIEKCOB JUIsl U3YYE€HHUS THUIIOBBIX IPOIECCOB
XUMHUYECKOW TEXHOJIOTHH - abCcopOlMH, CYIIKH,
HUTPOBAHUS, (bumpTpOBaHMS, aspalnuu,
M3MEJIbUCHUSI TBEPJIBIX MATEPUAJIOB U JIP.

2

JIB, KTCmMm

Hroro

16

4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CeMuHapbl, NPAKTHYECKHE 3AHATHS.

No
Paznena
TUCHUTIITUHEI

HaunmenoBanue TeMbl
Y KpaTKOe COAEpKaHUE 3aHATHUS

O0BeM,
aKaJ.4achl

Mu"oBanunonHas
dopma

1

Bunnl MaTeMaTHYECKHUX MOJICIIEH, ux
KJaccu(uKalus, BBIYUCIUTENbHBIM SKCIEPUMEHT.
W3ydyeHne  oOmMX  NPUHUIUIOB  MOCTPOCHHUS
J€TEpPMUHUPOBAHHBIX MM. Pazpabotka
HOPMAaTHUBHOTO  JIOKYMEHTa Ui  O(QOpMIIECHHUS
IIPOrpaMMHOMN JIOKyMEHTalUU (onmcanue
PUMCHEHHS).

4

U1

PazpaboTka mporpaMMHOro obecneueHus Ul
pemieHuss  aHanutudeckod MM anmapara,
OIUCBHIBAEMOr0 MOJEIIBIO UCAIBHOIO CMEIIECHUS U
sTIeeYHON MOJEINBIO.

KtCm™m

10




No
Paznena
IIUCIAIUINHBL

HaunmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0BeM,
aKaJ1.9achl

NunoBanunonHas
dbopma

3

W3ydyeHne anropuTMOB PpELIEHHS] IWHAMUYECKUX
MM wmerogamu Oisiepa u  Pynre-Kyrrsl  mns
MOJCIUPOBAHMUS ~ KHHETUKA W TeIIooOMeHa,
ONMUCBIBAEMBIX OOBIKHOBEHHBIMU
muddepennmanbapiMiE - ypaBHeHussMu  (OY).
Ilouck ycroMuuBOro miara HMHTETPUPOBAHUS.
CpaBHUTENBHBII aHau3 pe3ynbTaToOB
MOJEINpOBaHus. M3ydeHue anropuTMoB pELICHHS
HEJMHENHBIX MM.

Pazpabotka mporpaMMHOro obecrneueHust s
pemenuss MM, ucnosnb3yronied  4YUCICHHBIE
meroasl pemenuss OJY. (mampumep, ammapara
UJEANbHOIO  CMEIIEHWS  WIM  HJI€aJbHOTO
CMEUIEHUsI C NMPOCKOKOM WJIM 3aCTOMHON 30HOU ¢
3a/IaHHBIM MEXaHN3MOM PEaKIUi U YYUTHIBAIOLIEH
TEIJIO0OOMEH C OKPYIKAOIICH Cpeoi).

Pazpabotka mHTEpdeiica monp30oBaTeNs Ui BBOJA
UCXOJHBIX JaHHBIX U BBIBOJA PE3YJbTAaTOB B BUJE
Ta0IMI] ¥ TPaUKOB.

6

KtCw™m

Pa3zpaGoTtka mnporpamMmmHoro oOecrneyeHus Juis
pemienus MM TennooOMeHHOro amnmapara IMpu
pPa3IMYHBIX PEKUMAaX TEYCHUS ITOTOKOB.

KtCm™m

[TocTpoeHne  3MIUPUYECKHUX Mojenen
IKCIEPUMEHTAIbHO-CTATUCTUYECKUMHU  METOLAMH,
HanpuMep MOJAENU Uil ONHUCaHUsA  (PU3UKO-
XUMHYECKHX CBOWCTB  BEILECTB, OIpPEAEICHUS
KMHETUYECKMX KOHCTAaHT XUMHYECKHX pPEaKIuii,
apaMeTpoOB FUAPOJINHAMUYECKUX MOJAEIIEN.

KrCwm

N3yderne MM  THUNOBBIX  TEXHOJOTMYECKHX
IIPOLIECCOB Ha IIpUMEpe IMPOLECCOB HU3MEIbYCHMUS,
bunbTpanuy, oTcTaMBaHus, adpauuu. M3ydeHue
MaTEMaTUYECKUX  MOJENEH  MHOIOCTaJAMMHBIX
IIPOILIECCOB HA IpPUMEpE MNPOLECCOB HUTPOBAHMS,
MOJIMMEPU3ALIIH.

KtCwm, Tp

Hroro

32
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4.4. CamocTosiTenbHasA padoTa 00y4arOIMXCcsl.

pasjfena [Tepeuyens BopocoB Jyist O6newm, ®dopma
CaMOCTOSITEJIBHOTO U3y4YEHHUS aKaJ.4achl KOHTPOJIA
JUCLHUTIIUHBI
[IpuHIUIIBI  KOMIIBIOTEPHOIO  MOJCIIMPOBAHUS 6 YceTHBIN onpoc,
XMMUYECKHUX IIpOLlecCCOB U INpuMeHeHne MM B dbopmupoBanue
1 ABTOMATU3UPOBAHHBIX CUCTEMAaX. 3a/1aHus Ha
KypCOBOM
MIPOCKT
Pa3zpaboTka QITOPUTMOB  pELIEHUS MM 30 VYcTHbI onpoc
26 YUCIICHHBIMH METOJIaMH TI0 TeMaM J1TabOPaTOPHBIX 110 pas3zaeiiam
1 KYPCOBBIX IIPOEKTOB KYpPCOBOI'O
MIPOEKTA
Pa3zpaboTka unTepdeiicon NPOrpaMMHBIX 8 YcTHbIi onpoc,
npoaykroB — MM anmapara  uaealbHOrO KOHTPOJIb
CMEUIEHUsT U  NOPOrpaMMHOr0  KOMILIEKca, BBIITOJIHEHUS
7 pa3pabaThiBa€MOTO B  paMKax  BBINOJHEHUS pasaeinos
KYPCOBOTO MPOEKTA KYpPCOBOI'O
MIPOEKTA
Hroro 44
4.4.1 TectupoBaHue
[IpuMeps! TeCTOBBIX 3a1aHUI:
No 3aganue BapuanTs! orBeTa
1 |Ilo LEJIEBOMY Ha3HAYEHHUIO | TS HCCIeA0BaHMS, MIPOEKTUPOBAHMUS,
MaTeMaTUYeCKUE MOJIETTH MOTYT OBITh: YIPABJICHUS
CTPYKTYpHBIE U ()YHKITMOHATIbHBIC
TEOPETUUECKHUE W IMITUPUUECKHE
2 Jlnst xakoro Tuma mojeneit Tpedyercs | neanbHOro cMemeHust
3a/laHl€ HayalbHBIX M TPAHUYHBIX | MaeanbHOro BHITECHEHHS
YCIIOBUA? Slyeeunast MOENb
3 | Vkaxute ypaBHenne MmatepuanpHoro | dC(t) 1 (C.®-C (1)
OanmaHca JJis ammapara, OMHCbIBAEMOro da 7~
MOJIEJIbIO UA€AIbHOTO CMEILIEHHUS oc(t,l) ] aC(t,)
dt ol
950 ¢ ©-ca)i=12..n
dt
4 | TpeboBaHus K MareMmatndeckuM [[IpocToTa, TOYHOCTH, aJI€eKBAaTHOCTb,
MOJEIISIM: PKOHOMUYHOCTb
'YHUBEpPCATBHOCTh, TOYHOCTb, a/I€KBAaTHOCT,
PKOHOMUYHOCTb
'YHUBEpCaIbHOCTD, JINHEMHOCTD, aIEKBATHOCTD,
AKOHOMUYHOCTb
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No 3ananue BapuanTs! oTBeTa
3) B peakTope npoTekaeT peakuus 5
A+B=2C c xoncranTo# ckopocti K w, =k -Ce
CxopocCTh JaHHOM peakiuu W w =2.k-C.C
r r A™B
OTKCHIBACTCS] ypaBHEHUEM:
w, =k-C,Cyg;,
6 |B 3akpelTOM peakTOpe HICATBHOTO dC_Al _
CMEILICHUS IPOTEKAIOT 2 MapaulelbHbIe | dt =
peaKkiu, MEXaHU3M KOTOPBIX:
A1+2A2=A3 aCy _
dt "m0
A4+A2=A5+A1
Ckopoctu peakuuii paBHbl W_u W dC—Al:—W + W
rl I’2 dt I’l 2
COOTBETCTBEHHO. CKOPOCTh H3MEHEHHS
KOHILICHTPAaLUU KOMITIOHEHTA Al
oTpeensieTcs:
7 | llomurpormyeckuii  pexuM  pabOTHI | TEMIIEpaTypa B PEaKTOpe HEMOCTOSHHA, MPHU
PeaKTopa — PeXHUM, TIPH KOTOPOM: 9TOM YacTh TeIjla MOXKET UATH Ha pa3orpeB
PEaKIIMOHHON CMECH, a YacTh - Ha TEIIOOOMEH
C OKpY>Karolleu cpeou.
MyTEM TI0JIBOJIa MJIM OTBOJIA TEIJIa B PEAKTOPE
TOJ/ICPKUBAIOT TIOCTOSIHHYIO TEMIIEpaTypy B
TE€4YEeHHE BCEro Mmpolecca.
B pEaKTOope OTCYTCTBYeT TEMJIOOOMEH ¢
OKPYKAaIOIlEW Cpefod M TEIUIO XUMHUYECKOMN
peakuMy  TMOJHOCTBIO  pacXxoAyercs  Ha
U3MEHEHUE  TEeMIIepaTypbl  pPEaKIUOHHOU
CMeCH.
8 | OcHoBHOE ypaBHeHHWe Teruionepenaud, | Q=K -F- At
e
K — k02 OUIMENHT TeIonepenaym, Q=K-F/At,
Q — TeruToBOI MOTOK (Pacxo _
nepeaaBaeMoi TeTUIOThI), Bm; Q=K/F Aley
F — mutomaap moBepxHOCTH
TeIuIonepenayn, M;
Yoo CpeHsIsl pa3HOCTh TEMIIEPATYP
rOpsSYEro U XOJIOAHOTO TETNIOHOCUTEIIS,
K.
9 | Kakoil u3 kpurepueB ucnoib3yercs s | CTboeHTa
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No 3ananue BapuanTs! oTBeTa
OLIEHKU aJieKBaTHOCTH »mnupuueckoi | Koxpena
MaTeMaTHYeCKON MoJienu duepa
10 | Ompenenuts paboumii o6vem ammapara | 6000 i
UJICAJIbBHOTO CMEUIEHUsI C MPOCKOKoM, | 1800 1
€CIIU: 7800 n
IIPOU3BOIUTENILHOCTh
G =200 g/mun;
Bpems npeObiBanus 7 =30 MuH;
noJisg npockoka m=03.
11 | Kpusoit pasrosa (F-xpuBoi) | UMIyILCHOE BO3MYILIEHUE
Ha3bIBAETCs peaklus 0ObeKTa Ha: NEPUOANYECKOE BO3MYIIICHUE
CTYIEHYaTOe BO3MYILIEHHUE
12 | B YPaBHEHUSIX, ONMCHIBAIOLIUX | KpuTepuil Apxumerna
OJTHOIIapaMEeTPUUECKYIO kputepuit Hyccenbra
AnGdy3nOHHYI0 MOJIENb, HCIIONIB3YETCs: | kpuTepuii Ilexie
13 | Beruucauts 3HAYECHUE KOHCTaHTHI | ~ 0,097
CKOPOCTH MpH CIEIYIOIHMX HMCXOMHBIX | ~ 0,017
JAHHBIX:
MPEIIKCIIOHEHIIMATIBHBI ~ MHOXHTEIb
Ko = 210" vyt
SHEPrusl aKTUBALUU
Ea = 74000 JI>x/Mob; ~ 0,055
temneparypa T = -3°C;
YHHUBEpCcajbHas ra30Bas MOCTOSHHAS
R = 8,31 J[x/(moms-K)
14 | Cpeau TUIIOBBIX TUAPOAMHAMUYECKUX HJICaJIbHOTO BBITECHEHUS
MOJIETIEN HET MOJIENH: UJCAIBHOTO MOTJIOIEHUS
UJICAIbHOTO CMEIIEHUS
15 | Pa3mepHOCTh KOHCTaHThI CKOPOCTH M°/MOJIb
BTOPOTO MOPSIKA: (MOIb-C)/M°
M3/(M0J'H>'C)
16 | Sldueeunas MOJEIb OMUCHIBACTCS OOBIKHOBEHHBIX b hepeHIMaTbHBIX
CUCTEMOIL: ypaBHEHUH
anredpandeckux ypaBHEHUH
UHTErpaJbHBIX YPaBHEHUIN
17 | K ynciny KoMOMHUPOBAHHBIX OpOILICHUEM

THAPOAUHAMHUYCCKUX Mojeaen
OTHOCHUTCA pCaKTOPp UACAITBHOIO
CMCHICHHA C:

3aCTOMHON 30HOU

BO3BPATHLIM ITOTOKOM

UH(POPMALIMOHHO-00pa30BaTEIbHON

5. IlepeyeHb y4eOHO-METOAMYECKOT0 0OeceyeHus JAJIsi CAaMOCTOSITEeILHOI PadoThI
o0yyarommxcs Mo JUCIUIIHHE.

Metoanyeckue yKazaHus Al 00ydaroIuxcs 10 OpraHu3aluyd CaMOCTOATENIbHOM paboThI
N0 AWCHMIUIMHE, BKJIOYas IE€peueHb TEM CaMOCTOSTENbHOM padoThl, (OpMBI TEKYIIEro
KOHTPOJIS M0 JUCIHMIUIMHE U TpeOOBaHMA K HUX BBINOJHEHHUIO pa3MeEIIeHbl B 3JIEKTPOHHOM

https://media.technolog.edu.ru.

cpene

CIIoI' TU(TY) Ha caiire:
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https://media.technolog.edu.ru/

6. @oH/1 OLIEHOYHBIX CPEACTB /1JIsl IPOBeeHUs POMEKYTOUYHON aTTecCTALUM

[TpomesxyTouHas arTecTanus 0 AUCHUILIMHE IPOBOIUTCS B (hopMe 3k3ameHa u 3amuTsl KI1.
DK3aMeH MpeaycMaTpUBaeT BEIOOPOUHYIO MPOBEPKY OCBOCHHUSI MPETyCMOTPEHHBIX HIEMEHTOB
KOMIECTCHIMA W KOMIUICKTyeTCss Bompocamu (3amanusivu). [Ipum chmade sk3ameHa CTYAEHT
IIOJIy4aeT JBa BOIIPOCA U3 IIEPEUHs BOIIPOCOB, BPEMsI IIOATOTOBKH CTYJIEHTA K YCTHOMY OTBETY -
1o 30 MuH.
IIpumep BapuaHTa BOIIPOCOB Ha 3K3aMEHE:

Bapuant Ne 1

1. XMMHKO-TEXHOJIOIMUECKHI nporecc Kak 00BEKT MaTeMaTHYECKOro
MOJIEJINPOBAHMUSL.

2.YpaBHeHHE MaTepualbHOro OajlaHca MaTeMaTHYeCKOW MoJenu ammapara
UJCAIbHOTO CMELLIEHUS.

[lIxana omenuBanust coorBercTByer CTO CIIGI'TU(TY): pe3ynbrar OLIEHMBAHUS —
«OTJIIMYHOY, «XOPOIIOY, «yIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /IS OCBOCHH S TMCUHMIIUHBI.

a) nevyaTHble M3JAHUSA !

1 Yucrakosa, T. b. IlpuMeHeHue yHUBEpPCAIBbHBIX MOICIUPYIOLUUX TPOTPAMM [T
CUHTE3a W aHallM3a TEXHOJIOTMYECKHX mporeccoB : yued. mocobue / T.b. Uwmcrsakora, JI.B.
['ombuena, A.B. Koznos. — CII6. : CIIOI' TU(TYVY), 2011. — 66 c.

2 3apy6un, B. C. MatemaTnyeckoe MoieTMpoBaHuE B TeXHUKE : y4eO. s BTy30B / B. C.
3apy6un. — 3-e uza. — M. : Usn-Bo MI'TY um. H.3. baymana, 2010. — 495 c.

3 I'aptman, T. H. OcHOBBI KOMIIBIOTEPHOI'O MOJETUPOBAHUS XMMHKO-TEXHOJIOTUYECKUX
mpoieccoB : ydeOHoe mocobwe st By30B 1o crell. "OCHOBHBIE MPOILECCHl XUMHUYECKHX
OpOM3BOJACTB M Xxumuueckas kubOepHeruka" / T. H. Taprman, JI. B. Knymmn. - M.
Axanemknura, 2006. - 416 c.

0) 3J1eKTPOHHBbIE y4eOHbIe U3IAHUSA:

1 Tonbuesa, JI. B. Maremarnyeckoe MOJEIUPOBAHUE XHMHUKO-TEXHOJIOTHYECKUX
nporieccoB. ba3oseiit kypc : yueb. mocodue / JI. B. T'ombrieBa, A. B. Ko3nos, A. H. Tlonocun ;
CIIGI'TU(TY). Kad. cucrem aBromatuzup. npoekrtupoanus u ynp. — CII6. : [0. u.], 2012. — 85
c. (®b)

2 T'ymepoB, A. M. MaremaTuyeckoe MOJEIHPOBAHNE XHUMHKO-TEXHOJOTHUECKUX
MPOIIECCOB : yueO. mocobue st By30B / A. M. I'ymepoB. — 2-e 3., nepepad. — CII0. ; M. ;
Kpacnonap : Jlans, 2014. — 176 c. (OBC «Jlanb»)

3 Cawmoiinos, H. A. Ilpumeps! u 3agaun 1o xkypey «MaremMarndeckoe MOIECIHPOBAHUE
XMUMHKO-TEXHOJIO3TMUECKUX MporeccoBy : yued. mocodue / H. A. Camoiinos. — 3-e u3ja., Ucp. U
nom. — CII6. ; M. ; Kpacuonap : Jlans, 2013. — 176 c. (OBC «Jlanby)

4 Mapkos, 0. I'. Marematnueckue MOAETN XUMUYECKUX peakiuii : yueoHuk / HO.
I'. Mapxkos, . B. Mapxkosa. — CII0. ; M. ; Kpacnonap : JIanp, 2013. — 192 c. (OBC «Jlanby)

8. IlepeyeHb JJIEKTPOHHBLIX 00pPa30BATEJbHBLIX PECYypcoB, HEOOXOAMMBIX IJIst
OCBOECHHUS TUCHMUILINHBI.

y4eOHBIN TIJ1aH, PTIJT u y4eO0HO-METOIMYECKUE MaTepHaIbl:
http://media.technolog.edu.ru;

AJIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:

«DNeKTpOHHBIH YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;

«JIanby https://e.lanbook.com/books/.
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https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

9. MeToanuyecKue YKazaHusd 1J1s1 Oﬁy‘lalOI].[I/IXCH M0 OCBOCHHMIO JUCHMUIIJIMHBI.

Bce Buapl 3ansaTHi 0 qucuuiiinHe «KoMIeOTepHOE MOIETMPOBAaHUE B XUMUU U
XUMHYECKON TEXHOJIOTUNY MPOBOJISATCS B COOTBETCTBUH ¢ TpeboBanusimMu criexyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuid. Jlekmms. OOmume
TpeOOBaHMUS.

CTO CIIoI'THU 018-2014. KC VYK/IB. Bunet yuebnbix 3anstuil. CeMHHapBHl H
npakTuyeckue 3aHaTus. O0ue TpedoBaHUs K OpraHu3aluy U IPOBEICHHUIO.

CTII CIIGI'TU 048-2009. KC YK/B. Buapl yuebnbix 3aHsaTuii. CamocCTOsTENbHAs
IlaHupyemas pabora ctyeHToB. O0mue TpeOoBaHus K OpraHu3alyy 1 MPOBEJCHHUIO.

CTO CIIOI' TU(TVY) 016-2015 KC YK/IB. Ilopsaok opraHu3anyy U IpoBEIEHUS 3a4ETOB
U 3K3aMEHOB.

[TmanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3yYeHHE AaHHOW JMCIUILIMHBI, JIydlle
BCEr0 OCYILECTBIISATh Ha BECh CEMECTp, MpelycMaTpuBas MPH 3TOM DPErYISIPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHM MPaBWJIBHONW OpraHM3aluy y4eOHOro Iporuecca Ui CTYACHTOB
SIBIISICTCS:

IUTAHOBOCTh B OpraHU3aluu y4eOHOH paboThl;

Cephe3HOE OTHOIICHHE K U3YUECHHUIO MaTepraa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTYAGHT TOJKEH NIPUXOUTh, HMES 3HAHUS 110 YK€ U3ydCHHOMY MaTepHaiy.

10. IMepeyenb MHPOPMATMOHHBIX TEXHOJIOTHii, HCIOJIb3yeMbIX IIPH OCYLIECTBJIEHHH
00pa30BaTeIbLHOTO MPoIecca 1Mo JUCIUTLINHE.

10.1. UndopManoHHbIe TEXHOJIOTHH.

B yue6HOM mporecce MO MAaHHOW JUCHMILIMHE IPETyCMOTPEHO HCIOJIb30BAHUE
MH(OPMaLIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIUN C UCIIOJIb30BAHUEM CANA-IIPE3CHTALUN;

B3aUMOJICIICTBHE C OOYyYalOUMMHUCS TOCPEACTBOM 3JIEKTPOHHOM WHGPOPMAIMOHHO-
00pa3oBaTeNbHON Cpebl.

10.2. IIporpammHoOe oOecneyeHue.
Omneparmonnas cucrema MS Windows 10;
LibreOffice uau Microsoft Office;

ITaxeT cumBoJBHOM MaTeMaTuku Mathcad 14;
MS Visual Studio.

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy.

11. MartepuajibHO-TeXHHYECKOe oO0ecreyeHHe OCBOCHHUS IUCHUILIMHBI B Xo0Je
peaju3anuu o0pa3oBaTeJbHON MPOrpamMMmbl.

[ BeneHUs JIEKOUOHHBIX U IPAKTUYECKUX 3aHATUH HUCIOJIB3YETCS ayIUTOpHS,
000opyI0BaHHAs CPEACTBAMU OPTTEXHUKH, HA 15 MOCa0YHBIX MECT.

Jns  npoBeneHUs 1aOOpaTOPHBIX 3aHATUI  HMCIONB3YeTCs KOMIBIOTEPHBIH  KIacc,
000pYyOBaHHBIA NEPCOHANBHBIMM KOMIIBIOTEpAMH, OOBEIMHEHHBIMM B C€Tb M HMEIOIIHMMHU
JIOCTYII B UHTEPHET.
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12. Oco0eHHOCTH OCBOCHHSI [JHCHUILIMHLBI HHBAJIWIAAMH ¥ JHIAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUiss WHBAIMIOB M JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSAMHU Y4eOHBIE MpOIECC
OCYILECTBIIsICTCSI B COOTBETCTBMM ¢ [losioskeHnMeM 00 opraHM3anuu y4eOHOro Iporecca ajis
0o0y4YeHHsT MHBAJIUIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoHJ OLIEHOYHBIX Cpeacrs

JJIS1 TPOBeAeHH s

NPOMEKYTOYHOI aTTecTaluu 1o

AUCIHHUIIJINHE «KOMHL]OTepH()e MOAEC/JIHPOBAHUEC

B XUMHH U

XUMHUYECKOH TeXHOJOTHH»

1. TlepeyeHb KOMNETEeHUUH 1 3TANOB UX (GopMHUPOBAHMSI.

Nnnexc
Copepxanue Ortan GopmupoBaHus
KOMITETCHIINU
IK-3 CrocoOHOCTh MTPOSKTUPOBATH WH()OPMAIIMOHHBIE CHCTEMBI MIPOMEKYTOUYHBIN

10 BUgamM obecrieyeHus
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2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Tanax ux q)OpMI/IPOBaHI/Iﬂ, mKaJa OoncHUBaHUuA

KOI[ N HAUMCHOBAaHHEC

YpoBHU cHhOPMHUPOBAHHOCTH

WHJIMKaTopa Hoxasare.m Kpurepuit (onucanue BBIPAKEHHOCTH JIECKPUIITOPOB)
c(hOpMUPOBAHHOCTH
JTOCTH>KEHHUS (1eCKPHITOpH) OIICHUBAHUS «y,I[OBJ'IeTBOPI/ITeuJ'IBHO» «Xopomcz» «OTJ'II/I‘IHg»
KOMITETCHIIUHT (mopoToBHIi) (cpenuuii) (BBICOKUIN)
I1K-3.13 PacckasbiBaer o pusuko- [IpaBunbpHbIE [lepeuncnser u | Ilepeuncnser u | CrocobOeH
YcraHoBKka IIeJIeBBIX | XUMHYECKHUX OTBCThI Ha (1)OpMyJII/IpyeT (1)OpMyJII/IpyeT CaMOCTOATCIIbHO
3HAYEHUI 3aKOHOMEPHOCTSIX Borpocbl Ne 1- | 3akoHOMEpHOCTH 3aKOHOMEPHOCTH U3JI0KUTh ¢buzuko-
roKazaTeJei TEXHOJIOTHYECKUX [IPOLECCOB | O K OK3aMCHY. | TEXHOJOTHYECKHX TEXHOJIOTHYECKHUX XUMHUYECKUX
NeSTEIbHOCTH W | ¥ sIBIICHUI (3AKOHBI OTMCAHHS IIPOLIECCOB C | IPOLIECCOB C | 3aKOHOMEPHOCTAX
HPUYUHHO- SBICHHI THAPOHHAMIKH, omuroKaMu HABOJSIITUMU TEXHOIOTHYECKHX
CJICACTBEHHBIX CBSI3EN XAUMUUECKHX peaxunﬁ, BOIIpOCaMH. IIpoueCCoOB U ABJICHHUU C
obbexTa TeriooOMeHa, MaccooOMeHa) KOHKPCTHBIMHU
aBTOMaTHU3AIH (3H-1) npuMepamu
OObsICHSIET TPUMEHEHUE Pe3ynbratrel Homnyckaet omnbku | [Tpumensier ¢usuko- | [IpaBunpHO TpUMEHsET
OCHOBHBIX (PU3UKO- 3aIIUTHI npu aHaJIN3€ | XUMUYECKHE 3aKOHBI IS | PUBMKO-XUMUUECKHE
XAUMHUYECKHX 3aKOHOB IS KYpCOBOI'O TEXHOJIOTUYECCKUX aHaJin3a 3aKOHBbI [OJIs1 aHaJIu3a
AHAIN3a TeXHOJOTHYECKIX MIPOEKTA. MIPOIIECCOB C MOMOIIBIO | TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX
IPOLIECCOB C LENbBIO NpUMEHEeHUs  (U3HKO- | MIPOLIECCOB C | IPOLIECCOB, MPHUBOJUT
BLISIBIICHHS OCHOBHBIX XUMUYECKHX 3aKOHOB OT/IEITbHBIMU KOHKPETHBIE TTPUMEPHI
HETOYHOCTSAMHU

MOJYJIEH - IBUKEHUS [IOTOKOB
B anmnaparax, XHMUYECKHUX
peaKkuuid, SBJIECHUN IEpEeHOca

(V-1)
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Ko n HaumenoBanue

YpoBHU c(hopMHUPOBAHHOCTH

MHAMKATOpa Hoxasaresm Kpurepwnii (onmcaHue BBIPAXKEHHOCTH JECKPUITOPOB)
c(hOpMUPOBAHHOCTH
TOCTHKEHUS (1eCKpUITOpH) OLCHMBAHMA | (YJOBJIETBOPUTENLHOY «X0pOMIO» «OTITHOD
KOMIIETEHIINH (OporoBbIit) (cpennuii) (BBICOKHIA)
JleMOHCTpHpYET HaBBIKU CocraBusier ypaBHenusi | @opmupyer ypaBHeHus | CocTaBisier ypaBHEHUS
COCTaBJICHUS YPaBHEHUI MaTepHaIbHOTO U | MaTepHaIbHOIO U | MaTepuaIbHOIO u
MaTepHaIbHOIO U TEIIOBOTO TEIUI0OBOro OanaHca ¢ | TemioBoro OanaHca ¢ 1-2 | TemioBoro OanaHca
Oamanca (H-1) OOJBIIUM KOJHMYECTBOM | OIIMOKAMHU U MCIIPABIISIET | CAMOCTOSTEIHHO
OLIMOO0K ux c MIOMOIIIBIO
HaBOJAIIMX BOIIPOCOB
I1K-3.14 [lepeuncinser MeTo bl [TpaBuiibHbIE Ilepeuucnser wmeroasl | [lepeuncnser  Meronsl | CaMOCTOSTENBHO
VICTIOIB30BaAHNE PELIEHHS CTATUYECKHUX U OTBETHI Ha | pellIeHUs] CTATUYECKUX | PEIIEHUS CTaTHUECKUX M | MEPEUucisieT  METOMbI
METOZIOB JMHAMHYECKHUX MOJIEIICH; Bompockl  Ne | u JTMHAMUYECKUX | TMHAMHYECKHX MOJICJCH, | peHICHUSI CTaTUYECKHUX
IACCHIECKOIO METOJIbI CHHTE3a U aHAJIN32 26-40 K | MOJleNlel, CHHTe3a M | CHHT€3a U aHajuu3a | U _ MHAMAIECKHX
i IK3aMeH aHaIn3a MaTeMaTHYECKUX MoOJIeNiel, CHUHTe3a U
CHCTCMHOTO  aHal3a 1(vl3a}TIizg4)aTquc1<Hx MOASTER g MaTeMaTHYECKUX MoJieniell ¢ HaBOASIIMMHU | aHAJIN3a
npu peuennn MOJIEJIEN ¢ OIINOKaMu BOIPOCaMHU MaTeMaTHYECKUX
MPUKIIAJHBIX 33124 MoJiesiel M MPHUBOIUT
IPUMEPHI
AHanu3upyeT ucnonb3oBaHue | PezynbraTel AHanuzupyer AHanusupyer CaMocTosATENbHO
COOTBETCTBYIOIINX 3aIIUTHI UCIOJIb30BaHUE UCIIOJIb30BaHHE aHAJIM3UPYET
MaTEeMaTHYECKHUX METOI0B KYypCOBOT'O MATEMAaTHYCCKUX MaTEMaTHYCCKUX HCITIOJIB30BaHHUEC
PELLICHHS MATeMATHYECKHX IPOEKTA. METO/IOB C OIIMOKAaMH | METOAOB C HAaBOASIIUMH | MAaTEMAaTHYECKUX
mozeneit (V-2) BOIIPOCaMH METO/10B c
KOHKPETHBIMHU
pUMEepaMu
[TpumeHsieT MPUHINIIBI Cnabo Biageer | [Ipumenser npunuuns! | CnocoGeH
CHCTEMHOT0 MOAX0a K MPUHITUTTIAMA CHCTEMHOTO TOJX0/la K | CAMOCTOSITEIEHO
PEIIEHNIO IPUKIIAIHBIX 3312 CHUCTEMHOI'0 MOJXO0JIa K | PEUICHUIO MPUKJIAIHBIX | IPUMEHUTHh TNPUHIIUIIBI
(H-2) PEIICHNI0 TPUKJIATHBIX | 3aJa4 € TOMOIIBIO | CHCTEMHOTO IOIXOAa K

3aga4

HaBOJAIINX BOIIPOCOB

PCHICHUIO HPUKIIAOHBIX
3aa1a4 C KOHKPCTHBIMHU
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Ko n HaumenoBanue

YpoBHU c(hopMHUPOBAHHOCTH

[Toka3zarenu .
HUHIMKATOpa Kpurepuit (onmcaHue BBIPAXKEHHOCTH JECKPUITOPOB)
c(hOpMUPOBAHHOCTH
JOCTUKEHUS (1eCKpHITTOpbI) OLICHUBAHMUS «y,[IOBJIGTBOpI/ITﬁiJIBHO» «XOpOILOY «OTJINYHOY
KOMIIETEHIINH (OporoBbIit) (cpennuii) (BBICOKHIA)
IIpUMepaMu
I1K-3.15 XapakTepu3yeT OCHOBHBIE ITpaBuiibHBIE Henocratouno mnonHo | Xapaktepusyer YBepeHHo u oe3
M3yuenue ycTpoicTBa | BUIbl MATEMATHYECKUX OTBETHI Ha | XapaKTepu3yeT OCHOBHblE BuAbl MM | omu6oK
u NpoBejieHNe | MoJeIel XUMUKO- Borpockl Ne 6- | ocHoBHble Buiasl MM | XTII, MEPEYUCIISAET | XapaKTEPU3YET
MOJEIUPOBAHHUS TEXHOJOTHYECKUX TTPOLECCOB 25 x sk3ameny. | XTII, umeer HeueTkoe | 3Tambl pa3padboTku MM c | ocHOBHble Bl MM
HPHUKIaIHBIX (MM XTII), sramns! MPEICTABICHUE 00 | otaenbubIMU omnOkamu | XTII, STambl
TIPOIIECCOB paspaboTki MM; MOy TBHBII sramnax pa3paboTKu pa3pa60TK% MM,
roxon K cuuTesy MM (3H-3) MM wu noaxomax K MOXYJIBHBIN TMOIXOI K
cuHresy MM cunresy MM
PaspabatsiBaer anroputmsl | Pezynbrarsl Homnyckaer cepbe3Hble | PazpabaTsiBaer CaMocTosATENbHO
pELIeHUs IPUKJIAJHBIX 3a4a4; | 3alIUThI OLIMOKH IIPH | AJITOPUTMBI pewenus | PaspabatbiBaeT
UCIIOJIb3YET MaKEThI KypCOBOI'O pa3paboTtke anroputma | MM u ucnonssyet IIIIII | anroputmel  pemieHus
MIPUKIIAJHBIX IIPOrPaAMM IIPOCKTA. peleHus MM U | uid aHanM3a M cuHTe3a | MM m umcnonssyer
(HHH) IUIA aHaJIM3a U CUHTE3a IIPUMECHCHUU IIIIIT g | MM XTII c | IIIIIT mns amanm3a w
MM XTII (V-3) aHanu3a u cuHTe3a MM | HebonbiumMu ommbkamu | cuatesa MM XTI
XTII
BrInonHseT METOANKY OLIEHKU HcneiThIBacT Peanuzyer MeTouKy | CaMOCTOATENBHO
pa3paboTaHHOTO Cephe3HbIC OIICHKH pa3pabOTaHHOTO | BHITIOJHSET METOIUKY
IIpOrpaMMHOI0 o0OecrieueHus 3aTPYAHCHU A B | I1O C HEOOIBIION OLCHKH
(I10) (H-3) MPUMEHEHUH METOIUKH | TOMOIIBIO pazpabotannoro [10
oneHku [10 npenoaaBaress
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

Bonpoch! 1151 OLleHKH 3HAHUI, YMeHUIl 1 HABBIKOB, C()OPMHPOBAHHBIX Y CTY/JE€HTA
no komnerenuuu INK-3:

1. X¥UMHKO-TeXHOJOTHYECKHI Mpoliecc Kak 00bEKT MaTEMaTHUYECKOI0 MOJIETHPOBAHUSI.

2. Knaccudukarus matemarnyeckux mozeneit B XTII.

3. TpeOoBaHusi K MaTeMAaTUYECKUM MOJEISIM: aJIeKBaTHOCTb, TOYHOCTb, YHHUBEPCAJIbHOCTb,
SKOHOMHUYHOCTb.

4. OcHOBHBIE 3TAIbI Pa3padOTKU MaTEMaTHUYECKUX MOJIEIIEH.

5. O0uMe NpUHIMIBI TOCTPOCHUS MATEMAaTHUYECKUX MOJIETICH.

6. CTpykTypHbIE U PYHKIIMOHAIbHBIE MOJIEJIM B XMMUKO-TEXHOJOTHYECKHUX IpOoIeccax

7. I'mapoarHaMHUYeCcKue MOJENN CTPYKTYpPbI IOTOKOB B arrapare.

8. KpuBble pa3roHa v UMITYJIbCHbIE XapaKTEPUCTUKH IPU UCCIETOBAHUM TUAPOJUHAMUKHI
IIOTOKOB.

9. YpaBHeHue MaTepuanbHOro OalaHca MaTeMaTHYeCKOM MOJIEN anmapaTa ueaibHOro
CMEIIEHUS.

10. YpaBHeHue MaTepralbHOrO 0anaHca MaTeMaTHUECKOM MOJIeN amnmnapara uaeaabHOro
BBITECHEHUS

11. Slueeuynast MO/ieNIb OTIMCAHUS CTPYKTYPBI IOTOKOB B arlnapare.

12. KomMOWHMpOBaHHBIE MOJICNIN ONMCAHMSI CTPYKTYPHI IIOTOKOB B arapare.

13. CBA3b TUNOBBIX MAaTEMATUYECKUX MOJIeNel (MIeaIbHOTO CMEIICHUS UACATBEHOTO
BBITECHEHUS, TYEEYHOU MO/IENIN) C TULIOBBIMU JUHAMUYECKUMU 3BEHBSIMHU.

14. MaremMaTnueckre MOAEIHN C PACIPEAEIEHHBIMHU U C COCPENOTOYEHHBIMU NTAPAMETPAMH.

15. MaremaTryeckue MOJIET CTATHYECKUE U TMHAMUYECKUE

16. Pa3pabotarh OOK-cXeMy aJropuT™Ma pelleHus aHaauTuyeckod MM maeanbHOTo
CMEIIECHUS.

17. Pa3zpaboTtaTh 0J0K-CXeMY QJIFOPUTMA PEIICHUs aHATUTUYECKON sTUeeuHON MoJienn

18. XapakrepucTrka MeTo10B pemeHrst MM ¢ cocpeJoTOUeHHBIME MTapaMeTpaMu

19. brok-cxema anroputma peueHus JudQepeHmnaibHbIX ypaBHEHUH MeTo1oM Difnepa.

20. bnok-cxema anroputma pemeHus TuddepeHIaTbHbIX YpaBHEHHH MeToa0M. PyHre —
KyTThI.

21. MeToayKa penieHns: MaTeMaTHIeCKAX MOJIEIIEH, ONMCHIBAEMbIX CHCTEMaMH allre0pandecKux
ypaBHeHwuit B cpene MathCad.

22. Meroauka  pemieHWss ~ MaTeMaTHYeCKUX  MOJEJCH,  ONMUCBIBAEMBIX  CHCTEMaMH
maddepenmanbHeix  ypaBHeHui B cpene MathCad.

23. Kputepun onienkn MM — yHHBEpCaTbHOCTh, TOYHOCTD, aJIeKBATHOCTh, JKOHOMHYHOCTb.

24. MeTosbl OLIEHKH SMITMPHUYECKUX MOJIENIEH.

25. MuTallMOHHBIE MOJIENIA HEIITATHBIX CUTYAINH.

26. Cuctemusiii monxon kK popmupoBanno MM XTII. MaTematnueckoe ONMcaHUuEe XUMHUYECKUX
peakuwmii. [Ipsmast u oOpaTHas 3a7a4i KWHETUKH.

27. IlocranoBKa 0OpaTHOI 3a/1au KUHETHKH. MeTo1bl onpeeeHns KHHeTHYECKUX KOHCTAHT.
28. JIBmkymias cuiia 0OMEHHBIX IpoleccoB. B3auMocBs3bp XuMHUecKoil peakunu u aupdys3uu.
29. YpaBHeHHUE TEIUIOBOro OajaHca i HOJIUTPOIINYECKOTO peakTopa

30. YpaBHeHue TeriaoBoro 0amaHca i anadaTHIecKOTro peaKkTopa

31. YpaBHeHHe TeIuI0BOro OajaHca A U30TEPMUYECKOTO PEaKTOpa B CTATUKE U IWHAMHKE

32. [lepeHoc Temia B peakTopax ¢ pacupeAeeHHbIMU MTapaMeTPaMHu.

33. IlepeHoc Temuia B peakTopax ¢ COCPEAOTOUEHHBIMU MTapaMETPaMH.

34.YpaBHeHHE MaTEpPHAIBHOTO W TEIJIOBOTO OajlaHCOB PEAKTOpa HICATHHOTO CMEIICHHS C
pyOaIIKoii /U1 H30TEPMHUUYECKOT0 pexkrMa. B peakTope MpoucxoauT 3K30TEpMUUECKast peakius
A ——»B c xoHcrTanToi ckopoctu K.
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35. VpaBHeHHE MaTepuaIbHOTO M TEIUIOBOTO OallaHCOB PEaKTOpa HACATLHOTO CMEIICHUS C
pyOamikoi A TMOJUTPONHYECKOrO pexuma. B peakrope NpOUCXOAUT HK30TEPMHUYECKast
peakuusi A ——— B ¢ koHcTanTOl ckopocTH K.

36. YpaBHeHHEe MaTepuUaIbHOro OallaHCa peakTopa HEaTbHOIO BBITECHEHUS; B PEaKTOpe
MIPOMCXOUT PK30TepMHUUecKas peakius A ———»B ¢ koHcTaHToi ckopoctu K.

35. JIBmkymiasi cuiaa MacCOOOMEHHBIX MPOIIECCOB.

36. CriocoObl yBeTUYECHUS CKOPOCTH PEAKIIMH U CKOPOCTH MacCOOOMEHa.

37. Vcionp30BaHUE SMIIMPUYECKUX MOJIETeH pa3IMyHbIX dTanax NPOEeKTUPOBAHUS: IS
OTIMCAHUS CBOMCTB BEIECTB, KHHETUYECKHUX U TeIIO(PU3NIECKIX KOHCTAHT U T.1I.

38. MeTo/bl OLIEHKH SMIUPUYECKUX MOJEIEH.

39. UncTpyMeHTalIbHbBIE CPEJIbI AJIs TOTYUYEHUS SMIIUPUUYECKUX MOJICIICH.

40. UMuTaIIMOHHBIE MOJEIN HEIITATHBIX CUTYaIHM.

IIpu cpade sK3aMeHa CTYAEHT IIOIy4aeT ABa BOIIPOCA U3 MEPEYHs, IPUBEACHHOIO BBIILIE.
Bpemst moAroTOBKY CTy/IeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MuH.

4. TeMbl KypcOBOI0 NMPOEKTAa

Leabl0 KypcoBOro TmpoOeKTa SBISAETCS 3aKpeIUICHHE NPAKTHYECKUX  YMEHHI,
MOJIYYCHHBIX CTYACHTAMH Ha JIa60paT0pHI>IX U HPaKTHYCCKUX 3aHATHUAX H B PE3YyJIbTATC
CaMOCTOSATENIFHONH palbOThl 1O CO3/aHHI0O MAaTEeMaTHYECKHX MOJENeH pPa3IMYHbIX XUMHKO-
TEXHOJIOTHYECKHX IIPOIIECCOB, pPa3padOTKa alrOpUTMOB pEHICHHS 33Ja4d U  CO3/aHHC
IPOrPaMMHOTO POIYKTA Ha SI3bIKaX BHICOKOTO YPOBHSI.

OGo0mennasi TeMaTHKa KypcoBoro mpoekta — «Paspaborka wu aHAIN3
MaTeMaTUIeCKON MOJIEN PAa3IMYHBIX XUMHUKO-TEXHOJIOTMYECKUX MPOLIECCOBY.

I/ICXOI[HI)IMI/I JaHHBIMU IJId KYpPCOBOT'O IMPOCKTA ABJIAIOTCA: MHAUBUAYAJIBbHOC 3aJJaHUC Ha

pa3pabOTKy KOHKPETHOTO MPUJIOKEHHUS M METOAMYECKUE YKa3aHUs K KypCOBOMY IPOEKTY.

CoaepixkaHue KypcoBOro npoeKra:
1 Amnanutuueckuif 0030p, BKIIOYAIONIMH aHAIM3 JIMTEPATYPHBIX HCTOYHUKOB IIO
TEXHOJIOTHH IIPOBENEHUS 33JaHHOTO0 TEXHOJOTMYECKOIr0 IPOLECCA; aHAJIU3 BXOIHBIX U
BBIXOJIHBIX IIApaMETPOB; aHalu3 anmnapaTypHoro oQopmIlIeHUs TMpolecca; aHaIu3
(U3UKO-XMMUYECKMX 3aKOHOB, JIeXallUX B OCHOBE NPOBEAEHUS Ipolecca; 0030p
UMEIOLINXCS MaTEMaTUYECKUX MOJIENIEH.
IlocTaHoBKa Lenu U 3a1a4 JUIsl CO3JaHUS IPOTPaMMHOTO MTPOIYKTA.
3 OcHOBHas 4acTh MPOEKTa BKIIOYACT: aHAJH3 MpoIecca Kak 0OBEKTa MOJCITHPOBAHUS C
yKa3zaHHEM BCeX BHJOB IME€PEMEHHBIX, JAMANA30HOB MX HU3MEHEHHUs; pa3paboTKy
SProHOMHUYHOr0 HHTepdeiica Moab30BaTeNsl; MaTeMaTHUYeCKOe OIHMCAaHHE Tpollecca,
o0ocHOBaHME BbIOOpa MeTOJa pEUIeHHs U pa3paboTKy aJIrOpUTMHYECKOTO U
MIPOTrpaMMHOTO 00€CTICUCHHST;
BriBobI 00 YHUBEPCANBHOCTH, TOYHOCTH, aIEKBATHOCTH U IKOHOMUYHOCTH MO/IEJIH.
5 TectupoBanne pa3pabOTAHHOTO MPOTPAMMHOIO MPOAYKTa. Pe3ynbTaThl YHCIEHHOTO
HKCIEPUMEHTA U UX OOBSICHEHUE.
6 OdopmieHne TOKyMeHTaN! (TOSICHUTEIBHOM 3aIMCKN) K KYPCOBOMY TTPOCKTY.

N

SN

IIpumepHBbIe TEMBbI KYpCOBOI'0 IIPOEKTA.

MopenupoBaH#e mpolecca 0JHOKPATHOTO UCTIAPEHHsI YIIIEBOJOPOJIOB
MonenupoBaHue mpoiecca aJcopOIuu B HacaJouHOM abcopOepe

MopaenupoBaHue mpoliecca HUTPOBAHHS XJIOPOCH30I1a

Marematiuueckoe MOJICIIMPOBAHUE MPOIECcCa IPABUTAIMOHHOTO OCAXKICHHS
MareMaTHueCcKoe MOJICIIMPOBAHHUE MTPOIECCa IKCTPY3HH MOJUTPONHAIICHA

Pacuer aBrxyiieit cuiibl aOCOPOIUK MTPU PA3INIHBIX PSKUMAX JBHKCHHUS TIOTOKOB
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MonennpoBaHue cTaOUIN3aIIMOHHON KOJIOHHBI MPoLiecca THAPOOUYNCTKU JU3ETHHOTO
TOILJINBA

MonenupoBaHue KOKyX0TpyOUuaToro TerooOMeHHUKA B pEXKUME MPSIMOTOKA U
IIPOTUBOTOKA

MonenupoBanue mporecca HeHTpUuyrupoBanus A UEHTPUGPYTH C HOXKEBOU BBITPY3KOH
ocajJKa

MaTtemaTrnyeckoe MOJEIMPOBAHKE MTPOLIECCa SKCTPY3UU MOJUBUHIIIXJIOPH]IA
MonenrpoBaHue nporecca Cylky JUCIEPCHBIX MAaTEPUAJIOB B CYIIUIBHOM
aeKTpomkady

MoienrpoBaHu€e MOJIUTPONIUYECKOTO PEAKTOPA UAECATBHOTO CMEIIEHUS
MopenupoBaHue nporecca GUIbTPOBaHHUS Ha JCHTOYHOM BaKyyM — QUIIbTpE.
MaTtemaTtuueckoe MOJEeIMPOBaHKE MTPOLIECCOB TePMO(OPMOBaHHUS MOJTUBHHUIXIIOPUIA
Pacuer ckopocTu HaHOYacTHIl KapOU1a KPEMHUS B IUNIA3MOXUMHUECKOM PEAKTOPE
MaTtemaTtuueckoe MOJEIUPOBAHKE MTPOLIECCOB TePMO(OPMOBaHHUS MOJIUCTUPOIA
MonenrpoBaHue nporecca Cylky JUCIEPCHBIX MAaTEPUAJIOB B PACTIBUINTEIbHON CYIINIIKE
MonennpoBaHue npoiecca H3MeIb4eHUs B IIEKOBOU JPOOHIIKE.

Pa3paboTka MaTeMaTHUECKHX MOJIENeH JUIsl OIEHKH KayecTBa MOJIMMEPHON MJICHKU
MoienrpoBaHu€e NOJIUTPONIUYECKOTO PEAKTOPA UAEATBHOTO CMEIICHUS
MonennpoBaHue npoiiecca TOpeHust TOIUIMBA B TOMNKE (Ha MpUMepe Ma3yTa U CJIaHIa)
MareMaTHueCKOe MOJICIIMPOBAaHNE 3MEEBUKOBOTO TETNIOOOMEHHUKA

Pacyer cTaTnuecknx XapakTepUCTUK MOJIEIH PEaKTOpa H1eaIbHOr0 CMEIICHUS
PazpaboTtka nmporpaMMHOTO 0O€ecTiedeHus TSl MOJICITMPOBAHUS TPOIIECcca OCAKACHUS B
LEHTpUdyre

MonenrpoBaHue npoiecca U3MeIb4eHNs B KOHYCHON ApoOuiKe

MaTtemaTnueckoe MOJEIMPOBaHKE MJIACTUHYATOr0 TEMI00OMEHHUKA

MozenrpoBaHue Npolecca pacTBOPEHUs I'a30B B JKUIKOCTH

MopenupoBanue npoiecca GpribTpoBaHus B 6apabaHHOM QUIBTPE

MatemaTnueckoe MOJEINPOBAHKE MTPOLIECCa BBINTAPUBAHUS B BBIIIAPHOM aIrlnapare
(craTnyeckuil 1 TMHAMUYECKUH PEXKUMBI)

MaremaTHueckoe MOJICIMPOBAHUE TEIUIOOOMEHHUKA CMELIEHUE — CMEIIEHHE C YIETOM
M3MEHEHHUS TEeIUIOEMKOCTH U IUIOTHOCTU OT TEMIEPaTyphl

Pacuer nBrxyIien cuiibl abcopOIMU IPU PA3TUYHBIX PEeXKUMaX JBH)KEHUS TIOTOKOB

PazpaboTka nmporpaMMHOT0 MOAYJIS AJIsl MCCIIeIOBaHUs KaYeCTBEHHBIX MOKa3aTeNei
MIPOLIECCOB CHHTE3a (DYIJIEPEHOB AJIEKTPOIYTOBBIM METOJIOM

PazpaboTka MaTeMaTH4eCKON MOJIEH paclpe/ieIeHus] peCypCcoB MPEANPHUITHS
[TporpamMMHBIHi KOMIUIEKC IS KIIACCU(PHUKAIIMA MUKPOOPTaHU3MOB 110 COBOKYITHOCTH
MIPU3HAKOB

5. Meroanueckue mMaTepuajbl J1Js oNpeaeJeHUus NMPouexyp OleHMBAHUS 3HAHMI,
yMeHHi, HaBBIKOB H (WJIH) ONbITA [1eSTeIbHOCTH, XAPAKTEPU3YIOIIHX ITAMNbI
(popMupoBanus KomMneTeH M.

[IpomexyTouHass arTecTalyss MO TUCIUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII CTO CITOI' TU(TY) 016-2015. KC YK/IB. [Topsaok nmpoBeaeHUs 3a4€TOB
Y DK3aMEHOB.

[To nucnumninHe MpoMeXKyTOUHas aTTecTalus MPOBOAUTCA B (hopMe IK3aMeHa.

[llkama  omeHWBaHUST  Ha  dJK3aMeHe  OambHas  («OTVIMYHO»,  «XOPOIIOY»,
«YIOBIIETBOPUTEIBHO»,  «HEYIOBIETBOPUTEIbHO»). Ilpu  3TOM  «yIOBIETBOPUTEIHHOY
COOTHOCHTCSI C TIOPOTOBBIM YPOBHEM C(HOPMHPOBAHHOCTH KOMIIETCHIIUH.
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IIpunioxenne Ne 2
K pabodeii mporpaMMe JUCIUILTAHBI

MunoOpnayku Poccun
(benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEKICHHE
BBICILIET0 00pa30BaHuUs
«Cankr-IleTepOyprckuii rocy1apCTBEHHBIN TEXHOJOTHYECKU HHCTUTYT
(TEXHUYECKUI YHUBEPCUTET)»

3AJJAHUE HA KYPCOBOM ITPOEKT

HanpaBieHue NoAroToBKH 09.03.03 [Tpuknagnas nHGpOpPMATHKA

Hpoduan [Tpuknannas nHGOPMATHKA B XUMHH

DakyJabTeT WHpopMalOHHBIX TEXHOJIOTUH U YIPaBICHUS

Kadgenpa CucreM aBTOMaTU3UPOBAHHOIO IPOEKTUPOBAHUS
U yIIpaBJICHHUS

Y4yeOHas IMCHHUIIJIMHA KomMmnbrorepHoe MoIaenupoBaHuE B XUMUU U
XUMHYECKON TEXHOJIOTUU
I'pynna

Crynenr(ka)

IIporpamMMHbIii KOMILIEKC BHIOOPA U UCCIeI0BAHUSA NPOMBILLICHHBIX IIMKJIOHOB
Tema 11 OUMCTKH ra3on

Ieap KypcoBOro mnpoekTa: B CBS3M C TOBBIIIEHHEM TpeOOBaHUN K OSKOJOTHH
aKTyaJIbHOM 3ajjaveil sBisieTcss co3manue mporpammuoro komruiekca (ITK) mns mccnemoBanwmst
METOJ]la OYMCTKH Ta30B OT TBEPAbIX NpUMeEcei, HUCHOIB3YIOMIMX IEHTPOOEKHBIH crmocod
OUMCTKHA B IMKJIIOHHBIX armapaTrax, ¥ BbBIOOp 000pYHOBaHHWs, O0OECICUHBAIOIICTO 3aJaHHOE
KayeCTBO OUUCTKHU.

Hcxoanbie TaHHbIE!

1 Taprman, T. H. OcCHOBBI KOMIIBIOTEPHOTO MOJETUPOBAHUS  XHMHKO-
TEXHOJIOTHYECKUX MPOIECCOB : yued. mocodue s By3oB / T. H. Taptman, . B. Knymun. — M. :
Axanemknwmra, 2006. — 416 c.

2 Hopenkos, W.II. OcHOBBl aBTOMaTH3UPOBAHHOTO IMPOEKTHUPOBAHUS: yuel.l1ms
By30B / W.I1. Hopenkos. — 4-e u3zn., nepepad. u gom. - M.: U3n-so MI'TY um. H.O. baymana. —
2009.— 430 c.

3 Kacatkun A.I'. OCHOBHBIE TPOIECCHI M ammapaThl XUMHUYECKOW TEXHOJIOTHU:
YuebHuk 1151 By30B.- 11-e u3n., crepeotunHoe, nopadoranHoe. [lepened. C uzn. 1973 r.-M:000
TU]L “Anbsac, 2005.-753 c.

4 Tomeuesa, JI. B. MaremaTtnyeckoe MOAETUPOBAHUE XUMHKO-TEXHOJIOTHUUECKHX
nporeccoB. bazoBelit kype : yue6. mocodue / JI. B. l'ombrieBa, A. B. Koznos, A. H. ITonocun. —
CIIG. : CII6I'TU(TY), 2012. - 85 c.

S) KaprmoBa, T.C. ba3sl gaHHbIX: Monenu, pa3paboTka, peanuzauus /
T. C. Kapmosa. — CII6. : TTutep, 2013. — 240 c.
6 Maneixuna, M.II. ba3el JaHHBIX: OCHOBBI, IPOCKTHUPOBAHUE, UCIIOJIb30BaHUE!

yuebHOe ocobue AJis By30B 10 HANpPaBJICHUIO MOATOTOBKH "MHpopMaTHKa U BBIUUCIUTENbHAS
texauka" / M. I1. Manbixuna. - 2-e usn. - CI16. : BXB-IlerepOypr, 2006. - 517 c.
7 CawmoiimoB, H. A. Ilpumepsr u 3agaum mo Kypcy «MaTemaTudeckoe
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MOJICIMPOBAHIE XMMHKO-TEXHOJIOTHUYECKUX MporeccoBy : yue0. mocodue / H. A. Camoiinos. —
3-e u3a., ucnp. u non. — CII6. ; M. ; Kpacuoxap : Jlans, 2013. — 168 c.

8 [TeineynaBnuBaromee obopyaoBaHue [InekTpoHHslii  pecypc] /  OOO
«BeHTUIISIIIMOHHBIE CHCTEMBI» — MBUICYIABIUBAIOIINAE IUKIOHBL. — DJIEKTPOH. JaH. — Pexum
nocrymna : http://www.cikloni.ru/, cBoboaHbBIN. — 3ari. ¢ 3KpaHa.

Ilepeuenn noasexammx pa3padorke BONPOCOB

1. AHanu3 XapakTepUCTHK NPOMBIIUIEHHBIX LUKIOHHBIX alnapaToB Kak OOBEKTOB
ABTOMATHU3UPOBAHHOI'O UCCIIEI0OBAHUS U IPOEKTUPOBAHUS.

2. ®dopmanu3oBaHHOE oOnHMcaHue oObekTa wucciaenoBanus. IloctaHoBka 3amaun
paspabotku [1K.

3 dyukunoHanbHas crpykrypa [1K.

4 Xapaktepuctuka MHpopMalmoHHOro odbecreuenusi; Pazpadorka B/l, Bkitouaromieit
LIUKJIOHBI, Fa3bl, TBEPbIC YACTULBI.

5 CrpykTypa © XapaKTepHCTHKa MaTeMaTH4eckoro oOecmeuenus; Pa3paborka
IPOTrPaMMHO-ITOPUTMUYECKOTO  oOecrieueHust Jjsl  pacdyera BBIXOJHBIX XapaKTEPUCTUK
Ipolecca U BbIOOpa armaparoB, 00eCIeurBaOIINX 33JaHHOE Ka9YeCTBO OUYUCTKH.

6 CTpyKTypa U XapakTepucTHKa HHTep(eiicOB MOIb30BATENEH.

7 CTpyKTypa 1 XapaKTepUCTHKA TPOrPAMMHOTO 00eCrieueHHMsI.

8 XapakTepucTuka TeXHHYECKOT0 0OecreueHus;

9XapakTepucTHKa UCXOIHBIX TaHHBIX 17151 TecTupoBanus [1K.

10 OdopmieHne NOsICHUTEILHOM 3aUCKH.

Ilepeyensb rpaguyeckoro marepuaJa:

1  OGsacTb NPUMEHEHUs LIUKJIOHHBIX arMapaToB

2 OCHOBHBIE XapaKTEPUCTUKN UKIIOHOB, Ta30B, TBEP/IbIX YACTHULI.

3 ®opmanu30BaHHOE OMMCAHME 33]1a4M UCCIIEI0BAaHUS IPOLECCA FA300YMCTKHU B
IIMKJIOHHOM arapare U BbIOOpa HUKIOHHOI'O anmnapaTa Ha OCHOBaHUHU TPeOOBaHUM.

4 @ynkumoHanbHasa ctpykrypa [1K.

5 UML-aunarpaMMbl BapuaHTOB UCIIOJIB30BAHUS ISl aIMUHUCTPATOPA U UCCIEAOBATES.

6 Hudonorunueckas u gatajoruyeckas Mojeau 0a3bl JaHHBIX.

7 Marematnueckue moaenu (MM) uccnenoBanus v BbIOOpa 000pyAOBaHUS

8 MW urepeiic nmonp3oBaTenei.

9 bBnok-cxembl aNropuTMOB penieHns MM.

10 Tecrossle npumeps! padotsl [1K.

11 XapakTepucTrka NporpaMMHOIO U anmapaTHOro o0ecrnevyeHus
XapaKkTepuCcTHKH ANNAPATHOI0 M POrPAMMHOI0 00ecreYeHust:
[TepconanbHbIi KOMITBIOTEp Ha Oaze mukporporieccopa Intel Core 2 Duo (3 I'Tt), O3V 4 T6,
HXMI 80 I'6, monutop KK (17”), kmaBuarypa, DVD- u CD-RW nuckoBon, MbIIIb.
Omnepanmonnas cuctema Windows 7/8.1, CYB]] Office Access 2007/2013, cpena pa3paboTKu
nporpammuoro obecneuenust Visual Studio 2015, rtexctoeii pemaktop Office Word
npe3enTarronHas nmporpamma Office PowerPoint.
KoHcyabTaHT 10 npoexkTy
JlaTa BbI1a4YM 3a1aHUS
JlaTta npeacTrasiieHUs] KYPCOBOI'O IIPOEKTAa K 3alluTe

3as. kad. .
(moamuck, gara) (nHUTIMATBI, HaMIITHS)
JlexTop .
(monmuck, nata) (MHUIHAITBI, (haMHITHS)
PykoBoaurenn

(moamuck, naTa)
3ajaHue NPUHSAI K BBINOJHEHUIO CTYI€HT
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