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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Lenb AUCUMNIUHBLI: - O3HAKOMITEHUS] CTYOEHTOB C OCHOBHbIMWM MEeTOAaMWU KOMMIEKCHOrO WCCeLoBaHus
TEXHOMNMOMMYECKMX M MPUPOOHBLIX CUCTEM W KOMMIEKCOB C MO3ULMIA MaTeMaTM4ecKoro MOAENUpoBaHMSA U CUCTEMHOIO
aHanuaa;

- COeAVMHEHUs1 paHee MONyYeHHbIX (yHOAMEHTaNbHBIX 3HAaHWMIM OCHOBHbLIX 3AKOHOB (PU3MKWM, XUMUYECKOM
KUHETUKK, TMOPOMEXaHUKM U TenrnomaccornepeHoca ¢ MeTodaMu NpoBeAeHMs UccneaoBaHuii, nocneayollein o6paboTku
M aHanusa ux pesynbTaToB;

- (OPMUPOBaHNSA HaBbIKOB  CAMOCTOATENbHOIO  MMAHWPOBaHWS W MPOBEAEHUSA  SKCMepuMMeHTarnbHbIX
nccneaoBaHuii, COCTaBNeHNa MaTeMaTUYeckUx Mofenei pasnuyHbIX CUCTEM.

1.2 3apgavun QUCLUMUNIIUHBI:

-paccMoTpeTb NPUMEHeHNe 3HaHWUIA PU3NKO-XMMUYECKON CYLLIHOCTU NMPOLLECCOB U MEeTOA0SIOMMN MaTeMaTUYeCKoro
MOZENMPOBaHUS MPY NPOBEAEHNN Hay4YHbIX UCCIeqoBaHWiA;

-packpbITb MPUHLMMBI PACYETOB  XMMMWKO-TEXHOMOIMMYECKUX MPOLECCOB C MCMOSIb30BAHNEM MaTeMaTUYeCKMX
MoZernen, MOAEeNMPYIOLWMNX CUCTEM N COBPEMEHHbIX MPUKNaAHbIX NPOrpaMm;

-NMPOAEMOHCTPMPOBATL OCOBEHHOCT NPOBEAEHMS TEOPEeTUYECKUX U 3IKCMEpPUMEHTamnbHbIX WCCreaoBaHuii C
MCMOMb30BaHNEM COBPEMEHHbIX KOMMbIOTEPHBLIX TEXHOMOIVIA.

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:
lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

JononHuteneHble rmaBbl MaTeMaTUKK
CoBpeMeHHble npobnembl B 061acTM 0XpaHbl OKpyXKatoLen cpeapbl
OKOHOMMKA U yNpaBneHne XMMUYECKUMU, HEPTEXMMUYECKUMIN U BUOTEXHONOMMYECKUMI NPON3BOACTBAMM

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

MK-3: CnocobeH K NnpoBeAeHNIo0 3KCNepuMeHTanbHbIX PaboT N0 OCBOEHUIO HOBbIX TEXHONMOIMYeCKMUX
npoLeccoB, CPeACTB TEXHONOrMYeCKOro ocHalleHUsl, OpraHN3aLMOHHO-TEXHUYECKMX MeponpusaTui

3HaTb: MeTOAWKM pacyeToB OUEHKM U MoaennpoBaHUA BO3[ENCTBUS Ha OKpyXawulyto cpeny ﬂJ'IaHVIpyeMOﬁ
OeATenbHOCTU

YMeTb: nnaHupoBaTb MO pe3ynbTaTaM OLEHKM BO3AEWCTBUSI Ha OKPYXXalollyl cpedy MeponpusiTusi Mo CHUXKEHUIO
(NpefoTBpaLLEeHNto) HeraTMBHOTO BO3AEWCTBUS Ha OKPYXKaloLLyo cpeay

Bnapetb: 9KOJTOMM4ECKUM aHanuMs3oMm npegnaraeMblXx MeponpuSaTAA  MpU  NPOEKTUPOBaHMM U PEKOHCTPYKLUUK
npon3BoAcCTB (B TOM 4ucne ¢ ncnonb3oBaHneM cneunann3npoBaHHbIX NporpaMmMHbIX I'IpO,EI,yKTOB)




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
5 E,-\ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 a0 CP hOPMbI TeKyLIero
TEM U YYEOHbIX 3aHATUN % o.gf, INek. Mp. (4achbl) . y
82 3aHATUN KOHTpOIs
= (vacel) | (4acbl)

Pazgen 1. T[llocTpoeHne  aMnMpU4ecKnx
Mopaenen

Tema 1. [TlloHaTMe o0 MoAenupoBaHUK

MpOLLecCoB. OcHosbl nnaHMpoBaHus

akcnepumenTa. CylIHOCTb MaTeMaTUyecKoro

MOAENVPOBaHNS TEXHOMNOMMYeCcKnX

NPUPOAHBIX cU-cTeM. dopmanbHble

mMaTemaTtnyeckue mMoZenw. OCHOBHbIE

MOHATUS W XapaKTepucTUKu  Mopenemn.

3HaueHne MEeTo0B nNaHnpoBaHUs

SKCTIEPUMEHTA B  XMMWYECKON TEXHUKE W

TEXHOMNOMM. O6Lwue NOHATUSA " 1 4 6,75 nn
onpepaenexHns Teopum NNaHnpoBaHus

3KCMepUMEHTa. Mposepka

BOCMPOW3BOAMMOCTM  OMbITOB. BbluncneHue

MOrpeLIHocTH 3KCNepuMeHTa.

Pangomusaums. OKcnepuMeHTarnbHo-

cTaTUCTUYecKe Moaenu 0

Tema 2. MoHATME O MaTemMaTUyecKoMm
onucaHun npouecca. [lonHbIM  akTOPHbIN
akcnepu-meHT. MeTon AOpobGHbIX  pennuk.
MoHaTME O MaTemaTMyeckom  OnMcaHuu
npouecca. MonHbIN daKTOpPHbIN
akcrnepymeHT. MeTog OpobHbIX  pennuk.
YCTpaHeHue BNUAHUA BPEMEHHOro apenda.

AHanM3a W wuccnedoBaHWE CTaTUCTUYECKUX 4 6 10

modenei B 06MacTM BbLICOKON KPWUBU3HBI

NOBEPXHOCTM OTKMUKa. dopmarnbHble

mMaTemaTuyeckme MOoZenn MHOXECTBEHHOM

perpeccum

Pasnen 2. MatemaTtnyeckne  mopenu

CTPYKTYpHbI MOTOKOB B XMMWNYECKOMN 0

annapatype




Tema 3. Mogenun mageanbHOro CMELLEHUSA WU
BbITECHEHUA. [1pogonbHOE nepemeLLvBaHueE.
OnddysnoHHas ©n  a4eedyHad  Mofgernb.
KomMburHMpoBaHHbIE MOOENMN.

MaTemaTtuyeckue Moaenu CTPYKTYpbI
NOTOKOB B annapaTtax XUMUYECKOMN
TEXHOMOMMMU W MNPOMbLILLSIEHHONW  3KOSOMUN.
VccnenosaHue CTPYKTYpbI NOTOKOB.
OCHOBHblE Xa-paKTEPUCTUKN pacnpeaeneHns
3M1EMEHTOB NMOTOKa MO BPEMEHN MpebbiBaHUs

B anna-pate. BrnusHue CTPYKTypbl MOTOKOB 2 6 10
Ha  CTeneHb  3aBEepLIEHHOCTU  PU3MKO-
XVMUYECKNX NPOLIECCOB. Moaenw

naeanbHOro  CMELWeHUs U1 ugearbHOro
BblTECHEHWS. Ondbdyan-oHHas Moaenb.
AveevHas mMogaernb. KombBuHnpoBaHHble
mogenun. BomHoBas mogens NpoAOfbHOro
nepemeLLMBaHns

Tema 4, MopenuposaHue KUHETUKMN
CMOXHbIX XUMUYECKMX peakuun.
ONPPY3MOHHBIN U KMHE-TUYECKUIA  PEeXUMBI
npoLeccoB, MpoTekawwmnx B ABYyX(asHbIX U 2 6 10
MHOroga3HblX XMMU-YECKNX peakTopax

Pasgen 3. Matematundeckne mogenn XMMWUKO
- TEXHONOTMYECKNX NPOLIECCOB

Tema 5. MogenupoBaHue KNHETUKM
BUMOXUMUYECKNX peakuuin U3bATUA
3arpsi3HeHNI B a3po-TeHKax n

Buonornyeckux  npygax. MopgenuposaHue
KWHETUKM BUOXMMUYECKNX Peak-LMin U3LATUS
3arpsi3HeHUn B a3pOTEHKax U BUOMOrMYecKnx 4 6 10
npygax. Pacuer  Tpebye-moro obbema
BUOMNOMMYECKMX OUYUCTHBIX COOPYXKEHNIA

Tema 6. [deTepMnHMpoBaHHbIE
mMaTeMaTnyeckne  Modenu  OTCTOMHUKOB,
TOHKOCINOWHbIX HedpTenosyLwlek, UNLTPOB.
[eTepMUHMPOBaHHbIE mMaTteMaTnyeckme
mopaenw OTCTOW-HIKOB, TOHKOCHOWHbIX 4 6 10
HedTenoByLlek, punbLTPoOB

Utoro B cemecTpe (Ha kypce ans 3A0) 17 34 56,75
KoHcynbTaumm n npoMexyTovHas 025
attectaumsa (3adyeT, Kypcoas paboTa) ’
Bcero koHTakTHas pa6ora u CP no 5125 56,75

avcuunnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Llenn 1 3apaum KypcoBoW paboTthkl (NnpoekTa): Llenb: 3akpenutb 3HaHWsA CTyAEHTOB B obnacTu
MOOENNPOBaHUS TEXHOIOMMYECKUX U NPUPOOHBIX CUCTEM.

3apauun: ObyyeHve CTyAeHTOB METOAMKE pacyeTa 1 NPOeKTUPOBaHMSA KOMMMeKca XMMUYECKUX annaparos,
COCTaBMALLMX YCTAHOBKY 4SS NpoBeAeHMs npoueccos. [Ina onpeaeneHnss KOHCTPYKUMKU 1 Bbibopa No cTaHaapTam K
HOpMarsiM BCex annapartoB, COCTaBMSOWMNX YCTAHOBKY, HEOOX0AMMO, Kak NpaBuo, NpoM3BecTn pacyeT
rMApOMEXaHUYeCKMX, TENMOBLIX U MAacCOOOMEHHbIX MPOLECCOB B yKa3aHHOW annapaTtype C MCNofb30BaHWEM
KoMMbloTepa.



4.2 TemaTtuka KypcoBon pabotbl (npoekTa): 1. icnonb3oBaHne MeTO40B MaTeMaTU4eCcKoro MoAenMpoBaHus
npu pacyeTe U KOHCTPYUPOBaAHUM €MKOCTHOIO OTCTOWMHMKA.

2. PaspaboTka mateMaTn4eckon MOAENM TOHKOCIOMHOIO OTCTOMHMKA.

3. Vlcnonb3oBaHne MeToA0B MaTtemMaTU4eckoro MoAeNMpOBaHUS Npu pacyeTe U KOHCTPYMpoBaHUM unbTpa ¢
HEMOOBWXHBIM 3€PHUCTLIM CITOEM.

4. PaspaboTka MaTteMaTU4eckon Moaenu TennoobMeHHUKa.

5. Vicnonb3oBaHue MeToA0B MaTtemMaTM4eckoro MOAENUPOBaHUSA Npu pacyeTe N KOHCTPYMPOBaHUM BbiNapHOro
annapara.

6. PaspaboTka mMaTtemaTtuyecko MOLENU NHEBMATUYECKOWN CYLUUIIKM.

7. Vicnonb3oBaHue MeTOA0B MaTeMaTU4eckoro MOAENMPOBaHUA Npy pacyeTe N KOHCTPYMPOBaHUM annapaTa ¢
MeLUarnkown.

8. PaspaboTtka MaTemaTnyeckon mogenu rasnnudTHoOro peakropa.

9. MaTtemaTnyeckoe MOAENMPOBaHME a3pOTEHKA MAEarnbHOro CMeLLEHNUs.

10. Vicnonb3oBaHue MeTOA0B MaTtemMaTM4eckoro MOA4eNMpPOBaHUS Npu pacyeTe U KOHCTPYMPOBaHUN UHXEKTOPOB.

11. PaspaboTka maTemaTnyeckon Mogenu npouecca NponuTku NoOpuUCToro Mmatepuana.

12. PaspaboTka matemaTM4ecko MOAENU npoLecca rpaHynMpoBaHnsl U3 pacnsnaea.

4.3 TpeboBaH1A K BbINOSIHEHUIO U NpeACTaBNeHUI0 pe3ynbTaToB KypcoBOW paboThl (NpoekTa):
PaboTta BbInonHaeTCcs UHAMBUAYANbHO, C NCMOMNb30BaHWEM CNELMAnu3MpoBaHHOIO NporpamMmmMHoro obecneveHust
PesynbTatel npeacTaBnalOTCA B BUMAE MOSICHUTENBHOM 3anucku, obbemom 25 cTpaHuu, cogepxallero
cnegyowme obasartenbHble 3N1EMEHThI:
. BBeaeHnue.
. NocTaHoBKa 3agaumn.
. AnropuTtMm peLueHus.
. PeweHne.
. BuiBOAbI.
. bubnunorpacdumyecknin cnmcok.

OO, WN -

5. ®OH} OLIEHOYHbIX CPEACTB A1 NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALIUU

5.1 OnucaHue nokasateneun, KpUTEPMEB U CUCTEMbI OLIEHMBaHUA pe3ynbTaToB 00y4YeHus
5.1.1 NokasaTtenu oLueHNBaHUA

Kopn HanmeHoBaHne oueHOYHOro
[MokasaTenu oueHnBaHUA pe3ynbTaTtoB 00y4eHus
KOMMNeTeHLUmMmn cpeacTea
1. WsnaraeT MeToOMKM pacyeToB OUEHKM W MOAENMpOBaHUA
BO34ENCTBUS Ha OKPY>KaIOLLYYO cpeay NnaHnpyemMon AeaTenbHOCTH.
a 4 Iy cpeay Py A 1. Bonpocbl YCTHOro
2. [eMOHCTpupyeT yMeHWe nnaHMpoBaTb MO pesynbTaTtam OLEHKU co66Ces0BaHMS
MK-3 BO3OEWCTBUS HA OKPYXXalOLLyl0 Ccpefy MEPONPUATUSE MO CHWDKEHUIO 5 ) MpakTuko
npenoTBpaLLEeHNI0) HEeraTMBHOIO BO3AENCTBUSA HA OKPYXKaIoLLYHO cpeay. )
(npeaoTBpaLL ) _ A Py tylo cpeqy. OPVEHTMPOBAHHbIE 3aaHnS.
3. Vcnonb3yeT 3KOMOMMYecKkUn aHanua npegnaraembix MepPOnpUSTUR 3. Kvbcosasi babora
Npy NPOEKTUPOBAHWM U PEKOHCTPYKLUUM MPOU3BOACTB (B TOM uucre c| - yp P )
MCNONb30BaHMEM CMNeLManm3npoBaHHbIX MPOrPaMMHbIX MPOAYKTOB)

5.1.2 Cuctema n KpuTepum oLeHNBaHUA

Kputepum oueHnBaHms cchopMnUpoBaHHOCTU KOMMNETEHLMI

LLikana oueHmnBaHusA
YcTHoe cobecenoBaHue MncbmeHHasn paboTa

MonHoe W pa3HOCTOPOHHEE paccMOTpeHue
BOMNpOCOB, cBuAeTeNnbCTByeT O 3HaYNTENBHOMN
camocTosTenbHOM paboTe ¢ MCTOYHMKaMWU.
KayectBO MUCNOoNHeHnd BCeX 3N1eMeHTOB

paboThbl COOTBETCTBYET TpeboBaHUsIM

copepxaHue MOJTHOCTBHO COOTBETCTBYET
5 (0TAMYHO)

3afaHuio. Mony4yeHHble pesynbTaThl

npeacTaBneHbl Ha OCHOBaHWM U3YYeHUs U
aHanu3a uccriegyemoro  npouecca.  [aHsbl
ucuyepnbiBaoLWmne BbIBOAbI W MOMHbIE OTBETHI
Ha nocTaBfieHHble BOMPOCHI. Pab6oTa
npeacTaBneHa K 3almTe B TpebyemMble CPOKU.

PaboTa BbIMNOJTHEHA B COOTBETCTBUU C

3agaHviem. NmetoTea oTaernbHble
HECyLLeCTBEeHHbIe OWnbkn B paboTe wnun B
4 (xopoLuo) oTBeTax Ha MOCTaBllIeHHble Mpu  3awuTe

Bonpocbl. MoryT UMeTb MECTO OTCTYMfeHust oT
npasun oopMIeHns paboTbl MM HapyLleHbl
CPOKM NpeaocTaBneHns paboTsl K 3aluTe.




3 (yAoBNeTBOPUTENBLHO)

3agaHue BbINOMHEHO MOSTHOCTLIO, HO B paboTe
€CTb CYLUECTBEHHble OWMOKKN, MPUCYTCTBYHOT
HETOYHOCTM B OTBeTax, INnbo KayecTBO
npegcrtaeneHus paboTtbl HU3koe, nNnbo paboTa
npeacTaBneHa ¢ onosgaHue.

2
(HeynoBneTBOPUTENBHO)

CopepxaHue
3afaHuio.
MpeacraBnenne 4Yyxxon paboTbl, nnarvat, nnbo
OTKa3 OT NpeacTaBneHns paboThl.

OtcyTcTBYET OflHOTO unm HECKOIbKUX
obszaTenbHbIX 3MNeMeHToB 3agaHus, nunbo
MHOroymcreHHble rpybble ownbkn B paboTe,
nnéo rpyboe HapyLueHue npaswun
0pOpMIEHNss  WNM  CPOKOB  MpeACTaBeHUs!
paboTbl. HecnocobHOCTb OTBETUTL Ha BOMPOC
6e3 nomoLLu 3Kk3ameHaTopa.

paGOTbI He COOTBETCTBYET

OO6yyatoLmiics TBEPAO 3HaeT
nporpaMMHbIA MaTtepwuar, rpamMoTHO W Mo
CyllecTBy wu3naraeT e€ro, He [ornyckas
CYLLIECTBEHHbIX HETOYHOCTEN B OTBETE Ha

BOMPOCHI, cnocobeH npaBuNbHO
3auTeHo NPUMEHUTb OCHOBHbIe MeToabl "
WNHCTPYMEHTHI npu peLueHun
MPaKTU4ECKNX 3apauq, Bnageet
HeobXxoaUMbIMKM HaBblkaMW W NpUeMamm
NX BbINONHEHWS.
OOyvamwmincss He  MOXET  U3MOXWTb
3HaYuTENbHOM yacTu nporpaMMHoro
maTepuana, [OmnyckaeT CyLIEeCTBEHHbIe
OLIMOBKN, HETOYHOCTU B HOPMYNMpPOBKax U
He 3auyTteHo JoKasaTenbCcTBax, HapyLuas B
rnocnenoBaTenbHOCTH N3NoXeHns
NporpaMMHOr0  MaTtepuana; HeyBepeHHO,

¢ 6onbwmmn 3aTpyaHEeHUAMN BbINOJTHAET
npakTn4eckne 3agaHua

5.2 TunoBble KOHTPONbHbIE 3aA4aHUsA UINN UHble MaTepuanbl, HeobxoAnMble ANA OLEeHKN 3HaHUNA, YMEHUHN,
HaBbIKOB U (UNK) onbiTa OEeATENbHOCTU
5.2.1 Mepe4vyeHb KOHTPOJSIbHLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB
Cemectp 1
1 OunddbepeHunancHble ypaBHEHUS MOAENN B3aMMOMNPOHUKAOLWNX KOHTUHYYMOB

2 ,D,eTepMI/IHVIpOBaHHoe MogenupoBaHMe TEXHOJNIOMTMYECKUX U NPUPOAHbIX OANCNEPCHbIX CUCTEM.

MopgenupoBaHue KUHETUKM BUOXUMNYECKUX PEAKLINA N3BATUS 3arpsi3HEHUI B a3pOTEHKaxX 1 BMonormyeckux
npynax. Pacuet Tpebyemoro o6 bema 6GMONOrMYECKNX OYUCTHBIX COOPYKEHUN

Onddy3MOHHBIN U KNHETUYECKNIA PEXUMBI MPOLIECCOB, NPOTEKAIOLWMX B ABYX(Aa3HbIX U
XUMUYECKMX peaKkTopax

MHOrogasHbIX

MO,CI,eJ'IVIpOBaHI/Ie KUHETUKN CNOXXHbIX XMMNYECKNX peaKLLI/II;I.

KomBuHMpoBaHHbIe MoAeNn CTPYKTYpbl MOTOKOB

AveeyHas mogenb

4
5
6 BonHoBas mogenbs NpoAonbHOrO NepemeLLmBaHms
7
8
9

OnddysmoHHas moaens.

10 Mogenu naeansHOro CMeLleHnst U naeanbHOro BbITECHEHUS.

11 BnusiHne cTpyKTypbl MOTOKOB Ha CTeMNeHb 3aBepLUEHHOCTU (HU3UKO-XMMUYECKMX NPOLLECCOB

12 OcCHOBHble XapakTEPUCTUKU pacrnpedeneHns arieMeHToB NOToKa No BpeMEHU NpebbiBaHusA B annapaTe

13 WccnepoBaHme CTPYKTYPbl MOTOKOB.

9KoJ10rnn.

MaTtemaTuyeckne Mogenu CTPYKTYpbl MOTOKOB B anmnapaTtax XMMUYECKON TEXHOMOMMM U MPOMBbILLIIEHHOW

15 CyUJ,HOCTb MaTeMaTn4eckoro MmoaennpoBaHmna TeXHONOMMYeCKNX N NpnupoaHbiX CUCTEM

Konormn

MaremaTtuyeckme mogenu CTPYKTYpPbl NOTOKOB B annapartax XUMUYECKON TEXHOMOMMN U I'lpOMbILLIJ'IGHHOVI

17 dopmanbHble MaTeMaTUyYeckue Modenim MHOXXEeCTBEHHON perpeccum




18 AHanus n nccnegoBaHne CTaTUCTUYECKMX MoZenen B 0611acT BbICOKOW KPUBU3HbI MOBEPXHOCTU OTKINKa

19 YcTpaHeHue BnusHNS BpeMeHHoro apenda

20 MeToa Apo6HbIX pennuk

21 MonHbIN hakTOPHLIN 3KCNEPUMEHT

22 lMoHATME 0 maTemMaTU4ECKOM OnucaHnM npolecca

23 3KcneprMMeHTanbHO-CTaTUCTUYECKNE MOAENN

24 Pangomusauusa akcnepmmeHTa

25 Bbluncnenuve NOrpeLwHOoCTN 3KCnepnmMmeHTa

26 MpoBepka BOCNPOM3BOAMMOCTM ONbITOB

27 O6wue noHATUSA 1 onpepenexHna Teopun niaHMpoBaHUA dKCNepnMeHTa

28 3HayeHne meTonoB nnaHnpoBaHUA aKCnepumMeHTa B XUMMYECKON TEXHWUKE N TEXHOSTOMMU

29 OCHOBHbIE NMOHATUS N XapaKTEPUCTUKN MoaENEN

30 dopmarnbHble MaTeMaTU4eckme MoLenu

5.2.2 TunoBble TeCTOBbIE 3a4aHUsA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTMKO-OPUEHTUPOBaHHLbIE 3aAaHus (3agayu, Kenchbl)

MOAENMPOBAHWVE KUHETUKN TOMOIEHHBLIX XMUMWUYECKNX PEAKLIAIN

1. CocTtaBuTb, B COOTBETCTBMM C 3a4aHHON CXEMOW peakuuil, Ha OCHOBaHMM 3aKOHa OEWCTBYHOLLMX Macc
KMHETMYECKYI0 MOAENb.

2. Paspabotatb anroputM pacdéta COCTaBMEHHOW KMHETMYEeCKOM MOAENU C  MWCMNOSNb30BaHMEM
YMCMEeHHbIX MeToaoB Junepa u PyHre-KyTTa.

3. Paspabotatb nporpammy pacyeTa KUHETUKM C Y4E€TOM TeMMepaTypHOW 3aBMCUMOCTU KOHCTaHT
CKOPOCTN FOMOrEHHOWM XMMUYECKON peakLmm.

4. Cpoenatb BbiBOALI NO paboTe.

5. CocTaBUTb OTYeT.

[laHo ypaBHEHME XMMMWUYECKOW peakLuuu:

HavanbHble koHueHTpaumu, mons/n CAOQ; CEO; CDO
3HaueHne KoHcTaHT ckopocTter npu T = 580 K: ki , k2, k3
3HaueHust aHeprum akTtmeaumm, x/monb: Ei , E2, E3
MOLENMPOBAHUME CTPYKTYPbl NMOTOKOB B AIMMAPATAX

1. O3HaKoOMUTLCS C METOAMKOM MOAENVMPOBAHMSA rMOPOAVHAMUKM HacagovHoro abcopbepa.

2. O3HakoMNTbCH CO CTPYKTYPHOW CXEMOW anroputMa WUCCreaoBaHus rMapoAVHAMUKMA HaCcafLo4HOro
abcopbepa.

3. MoaroToBMTb UCXOOHbBIE AaHHbIE.

4. Pa3paboTtaTe mporpammy u BbINMOMHUTE pacyeTbl NPY pPasnuyHbIX 3HaYeHusaX yucna s4veek (N).

5. BbibpaTb onTumManbHOE YMCNo SYeek.

6 Cpenatb BbIBOAbI NO paboTe.

[aHbl koHUeHTpauuss abcopbupyemoro komnoHeHTa CO, % 006., kOoHUeHTpauust Ha Bbixoge M3 abcopbepa, %
00., Bpewms, C.
MOJOENMPOBAHME TEMNOBLIX MPOLIECCOB XMMWYECKOW TEXHONOM W

1. O3HaKOMUTLCSA C METOAUKON MOCTPOEHUA MaTeMaTUYEeCKONn Mogenu TensioobMeHHuKa.

2. O3HakOMUTLCS C  METOAMKOM pacyeTa CTAaTUCTUYECKUX U ANHAMUYECKUX  XapaKTepUCTUK
TENNOOOMEHHUKA.

3. MocTpouTb MaTemMaTUYECKy0 MOAEnNb TENNOOOMEHHOro annapaTa Tvna «Tpyba B TpyGe».

4. BbiOpaTb UncneHHbIi MeTOA 1 pa3paboTaTb Nporpammy pacyeTa.

5. WccnepoBatb BnvsiHAE TemnepaTypbl M pacxoga TENMoHOCUTENs W xnajoareHTa, BblibpaTb
ONTUManbHYO ANVHY TENNTOOOMEHHOro annapaTa.

6. lMpoBecTn aHanu3 pe3ynbTaToB pacyeTa.

OaHbl:  TennoHocuTenb, HayanbHast Temnepartypa, oC, 00bEéMHasa CckopocTb, M3/C, NMOTHOCTb, Kr/M3,
TennoémkocTb, [k/kr-oC.




5.3 MeTogn4yeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HAHUWN, YMEHUWN, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3a40MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas + MNucbmeHHas + KomnbloTepHOe TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

B03MOXXHOCTb MOMb30BaTbCA CMpPaBOYHbIMY Tabnuuamu, KOMMbIOTEPOM.
Bpemsi Ha noarotoBKy oTBeTa Ha 3adveTe 45 MUHYT.
3awumTa kypcoBon paboTbl 20 MUHYT.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnaBue | M3patenbCcTBO | Moo nspnanus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
3aBapyxuH, C.T. MaTtemaTnyeckoe Hosocunbupck: http://www.iprbooksh
MoJenmpoBaHune XUMUKO- Hosocubupckuin 0p.ru/91236.html
TEXHOMOTNYECKNX rocy4apCTBEHHbIN 2017
NpoLLeCCoB 1 annapaToB TEXHUYECKUI
yHUBEpCUTET
6.1.2 lononHuTenbHasa y4yebHaa nutepartypa
H.MN. Mwngykos, B.C.|C6opHuk KencoB no M-BO 06ba30BaHMS 1 http://nizrp.narod.ru/
Kypos, A.O. | ancunnnuHe «[lpoueccbl u g o BLITD metod/kafpriapxt/20
Hukudhopos annapatbl XMMUYECKON Cl-llla6yFK3[jl'lTD: _ Cr6.: 2018 18 _10_03_01.pdf
TexHonorum» [TekcT ] :y4yebH BLITS CI'IIIBFYI'ITD,"
o-npakTnyeckoe nocobve
H.MN. Mwngykos, B.C.|MogenupoBaHue http://nizrp.narod.ru/
Kypos, A.O. | TexHonorn4ecknx n metod/kafpriapxt/16
Hukudopos NPUPOAHbIX cuctem. | M-BO HayKu 1 BbICLLETO 37757575.pdf
BbinonHeHune Kypcosoi | ob6pasoBaHusa PP, C.-
paboTbl: meToamndeckue | eTepb. roc. yH-T Npom.
yKasaHuga Ana MaructpoB MO | TEXHONOrMn 1 amsainHa, 2021
HanpaBneHWIo  NOArOTOBKM | BbICLU. LK. TEXHOMOMMMU U
18.04.02 - OHepro- wu 3HepreTuku. - CaHKT-
pecypcocbeperatoLume MeTtepbypr : BLWUT3
npoueccbl B XMMW4YECKOM cnerynrtg
TeXHOMNorun, HedTeXMMUN 1
BroTexHonormm
KnunHos, A. B., | MaTtematuyeckoe KasaHb: KasaHckui http://www.iprbooksh
MyxameT3sHoBa, A. . | MogenupoBsaHue XUMUKO- HaUMOHarnbHbIN op.ru/62483.html
TEXHONOMMYECKMX nccnenoBaTenbCKUn 2009
npoLeccos TEXHOMNOrM4Yeckni
yHUBEpCUTET

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CIB MNYMTA [OnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpOoHHO-OMbnnoTeyHas cuctema «AnMbykey [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyveHb NULIEH3MOHHOIO U CBOGOAHO pacnpocTpaHAeMOoro NporpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15
AutoCADDesign




6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXO0AMMON ANA OCYLUECTBNEHUA obpa3oBaTeNbHOro
npouecca no gucumnnuHe

1. JlekunoHHaa ayamTopusi ¢ MynbTUMELUNHBIM Yy4eOHBIM KOMMIIEKCOM.
2. KoMMblOTEPHBbIN KNnacc ¢ MynbTUMEAUNHBIM KOMMIIEKCOM U BbIXO4OM B VIHTEpHET.

Ayauntopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekuymoHHas y A pyA 4 P A
ayguTopust

MynbTmeauniiHoe obopyaoBaHue, cnelyanu3anpoBaHHast Mebenbs, focka
YyebHasa ayguTtopusi




