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Pabouas nporpamma QUCLUMNIIMHBI COCTaBMNeHa B COOTBETCTBMM nNpukasom MunHobpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBEPKAEHUN (bedeparnbHbIX FOCYAapCTBEHHBLIX TPEOOBaHUI K CTPYKTYPE NPOrpaMmM NoaroTOBKM Hay4YHbIX U HAay4HO-
negarormyeckmx KagpoB B acnupaHType (aaAbloHKTYpE), YCNOBUAM UX peann3almmn, Cpokam OCBOEHUS 3TUX NporpamMmm ¢
YYETOM pasnnyHbIX hopm 00yyeHus, obpasoBaTeNnibHbIX TEXHOOMUI 1 0COOEHHOCTEN OTAENbHbLIX KaTEropumn
acnupaHToB (aabHOHKTOB)"

CocraButenb (K):
KaHamaaT TeXHUYECKMX HayK, 3aBeayoLmi kacdenpon BycbirnH Hukonan KOpbeBuy
OT kadbeapbl cocTaBuUTENS: Bycbirnn Hukonawn KOpbeBuy

3aBegyowmin kadeapor MHXEHEPHOW XUMUK U
NPOMBbILLIIEHHOWN 3KONOrnM

OT BbINycKatoLLen kagenpbi: BycbirnH Hukonan KOpbeBuy
3asegyowmn kagegpom

MeToguyecknin otaen:



1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

1.1 Uenb aucumnnuubl: CdopmupoBaTb Yy obyvawowmxca yriyGrneHHble 3HaHMW O NpuHUMNax, CTPYKType,
MaTeMaTU4eCKOM, UHOPMALIMOHHOM U MPOrpPaMMHOM ODECneyYeHMn COBPEMEHHbBIX CPEACTB M3MEPEHUA C KOMMbIOTEPHBIM
yrnpaBreHnem, a TakkKe CUCTeEMaATU3NPOBaTb W pPaclIMpUTb 3HAHUSA, YMEHUS W Haeblkh B obnactm o06paboTku
3KCNepMMEHTanbHbIX AaHHBLIX C MOCTPOEHNEM MaTeEMAaTUYECKMX MOAENEN CTaTUCTUYECKMMM METO4AMM.

1.2 3apgauv AMcUUNUHbI:

- copMupoBaTh y 0Oy4valoMXcsl NpefacTaBfieHMe O npeobpas3oBaHMM CUTHANOB B COBPEMEHHBLIX CpeacTBax
M3MEPEHNST C aBTOMaTU3MPOBAHHOW 0OpPabOTKOM [AaHHbIX Ha KOMMbIOTEPAX, BKIMOYEHHBIX B CXEMy YNpaBleHus
obopyaoBaHueM, u nx obpaboTke;

- MOAroTOBUTbL ODY4YalOLMXCSt K KBanNMUUUPOBAHHOMY aHanu3y 3KCMepuMMEHTarnbHbIX OaHHbIX C UCMOSb30BaHUEM
TUNOBbLIX MaTeMaTUYeCKUX MaKEeTOB (PErpecCUMOHHbIN U KOPPENSAUMOHHLIA aHann3 ¢ nNpUMEHEHMEM MaTeMaTU4ecKux
NPOrpaMMHbIX NaKeTOB U CUCTEM).

1.3 MecTo AUCUMNIINHLI B CTPYKTYpe NporpaMMbl acnupaHTypbil:
OucuunnuHa oTtHocutca K OBGpasoBaTenbHOMY KOMMOHEHTY «Oucumnnuubl (Mogynu)» [porpammbl MOArOTOBKM
Hay4HbIX U Hay4HO-Neaarornieckmx Kagpos B acnupaHType

3HaHUA 1 yMeHWs, MoMyYeHHbIE acnupaHTamy Npu N3y4YeHUn JaHHOW ANCLMMIMHBI, HE06X0AMMbI MpK
NoAroToBKe K cAave KaHOAMOATCKOro ak3ameHa 1 HanmcaHum gmccepTaLmMoHHON paboThl
MpaBoBble OCHOBbLI 3aLLUTLI UHTENNEKTYanbLHON COBCTBEHHOCTH
Hay4yHasa geatenbHOCTb, HanpaBneHHas Ha NoAroToBKY AUccepTaumm K 3alumTe
3 COOEPXAHUE N NOPAOOK OCBOEHUA ANCLUMUIMIIUHDI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpons

CP

Nex. Mp. (qacsbt)
(vackl) | (vachbl)

HanmeHoBaHWe 1 cogepxaHune pa3genos, TeM U y4ebHbIX
3aHATUN

Cemectp
(kypc ans
3A0)

Pasgen 1. HdopmaLMOHHbIE TEXHOMOMMU KakK MHCTPYMEHT
Hay4HOWM paboTbl.

Tema 1. IHbopMaLMOHHbIM MONCK B KOMMbIOTEPHBLIX CETSX U
npeacTaBneHne pesynbTaToB Hay4YHOro Noucka B
3NEeKTPOHHOM Buae. 2 6
MpakTnyeckoe 3aHsTMe "CeTeBble MHPOPMALNOHHbIE
pecypchbl 1 UX UCMONb30BaHMe".

Tema 2. XpaHeHne 1 cuctemaTnsaumsi AaHHbIX B 6asax
OaHHbIX N 3NEKTPOHHbIX Tabnmuax.

MpakTnyeckoe 3aHsTHE "DNEKTPOHHbIE TabnuLbl Kak 2 2 6
npocTtenwmne 6a3sbl AaHHbIX: CTPYKTYpPUpOBaHME OaHHbIX,
pasmMelleHne B Tabnuue, dounbtpauna”.

Pasgen 2. CoBpeMeHHble TEXHUYECKNE CpeacTBa
aBToOMaTM3auumn U3MepEHNUN.

Tema 3. CTpyKTypa naMepuTernbHbIX KOMMMEKCOB C 4
KOMMbIOTEPHBIM YrpaBreHneMm.
MpakTnyeckoe 3aHATHE "N3ydyeHne CTPYKTYpbl 1 2 6
N3MepUTENBHOIO KOMMMEKCa C KOMMbIOTEPOM B KOHTYpe 3
ynpaBneHus Ha npuMepe CnekTpoMeTpoB pasHoro tuna".

Tema 4. MaTematunyeckme n MeTponormyeckne OCHoOBBbI
06paboTkM pe3ynbTaToB U3MEPEHMIN B aBTOMaTMU3NUPOBaHHbIX
n3MepuTENbHbIX KOMMIIEKCaXx. 3 2 6
MpakTnyeckoe 3aHsaTme "OcobeHHOCTM 06paboTKM
HenpepbIBHbIX U AUCKPETHbLIX CUrHanoB".

Pasgen 3. MaTtemaTtuyeckue 1 nporpamMmMHble acneKThbl
006paboTKM aKCcnepMMeHTanbHbIX AaHHbIX.

Tema 5. MNMpeaBapuTenbHbIA aHanNU3 gaHHbIX U BbIGop hopMbl 3
ypaBHEHUS.

MpakTnyeckoe 3aHsaTue "lNMoaxoapl kK NnpeasapUTenbHOMY
aHanu3y gaHHbIX aKcnepumeHTa".




Tema 6. dMnupuyeckme matemaTmyeckme mogenm —
Ha3Ha4eHue, Nony4YeHne, UCNoNb30BaHNE.

MpakTnueckoe 3aHaTre "Tunbl MaTeMaTUYecKux Moaenen un 2 2 6
noaxoabl K X NOCTPOEHNO".

ema 7. JluHenHas v HenvHenHas perpeccus. Metoq
HanmeHbLInx kBagpaTtos. OueHka K03 PULNEHTOB B 2 2 8
HENWHEeNHbIX MOZEenNsX.

Tema 8. Peanusauusa metogos 06paboTkn AaHHbIX B
MaTeMaTu4eckux nporpammax n cpegax (Ha npumepe
Mathcad, MATLAB v gp.). 6 12
MpakTnyeckoe 3aHAaTME "N3yyeHne nporpaMMHbIX CPeacTs
NOCTPOEHUS SMMNUPUYECKUX MaTeMaTUYeCcKknx moagenen”

Pasgen 4. lNnaHnpoBaHne akcnepumeHTa. ONTUMU3aLMOHHbIV
3KCMNEPUMEHT.

Tema 9. OcHOBHble 3Tanbl NNAHNPOBaHUS 3KCNEPUMEHTA U
00paboTKM OaHHbIX.

MpakTnyeckoe 3aHsaTMe "lNocTaHOBKa NaHNPOBAHHOMO 2 2 10
akcnepumeHTa n obpaboTka ero pesynbtatoB. PaboTtaB
cpeae obyvatowen nporpaMmel.” 3

Tema 10. lNnaHnpoBaHWe 1 peanusauus sKCNnepuMeHTa,
HanpaBfeHHOro Ha NOUCK ONTUManbHbIX NapameTpoB
npoBeAeHns npoLecca (ONTUMMU3ALNOHHBIA SKCMEPUMEHT).
MpakTnyeckoe 3aHATME " pagneHTHbIN MeToA noucka 2 6
onTMMarbHbIX NapaMeTpoB Npu peanu3auun
3KCMEepMMEHTarnbLHOro uccrnefoBaHns"

Utoro B cemecTtpe (Ha kypce ansa 3A0) 12 24 72
KoHcynbTaumy n npoMexyTodHas atrecrtaums (3a4er) 0
Bcero koHTakTHas paborta u CP no gucumnnuHe 36 72

4. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

4.1.2 Cnctema n Kputepumn oLeHUBaHUs

Kputepum oueHnsaHus

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MncbmeHHas paboTa

O6yyatoLwuincsa NpUHSN akTUBHOE yyacTue
B CeMuHapax, npeAcTaBui npe3eHTaumm K
CBOWM COODOLLEHUSIM, YBEPEHHO OTBETUN Ha
3ayteHo BOMPOCHI NpenoaaBaTens U BbINOMHUN
npakTuyeckoe 3afaHue, BO3MOXHO
Jonyckas HecyLLleCTBeHHbIe OLIMOKY B
oTBeTe.

O6yyatoLimincst He NPOSIBUN aKTUBHOCTU Ha
CEMUHapax, He NpeACcTaBuI Npe3eHTauun K
CBOWM COOOLLEHMSIM, HE OTBETUN Ha
BOMpOCHLI NpenogaeaTens u/unm He
BbINOSHWI NpakTUYeckoe 3agaHue,
Jornyckan CyLlecTBeHHble OLWNGKM B
0TBETE, CBUAETENLCTBYIOLLUME O
HeJOCTaTOYHOM NMOHUMaHUW NpeameTa.

He 3auTeHo

4.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UNTU UHble MaTepuarbl, Heo6XoANMbIe ANA OLUEeHKU 3HaHUN, YMEeHUM,
HaBbIKOB U (MNN) onbiTa AEATENbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopMynnpoBKM BONpOCOB

Cemectp 4

Ob6wme npuHUMNbI VIHCbOpMaLWIOHHOI'O NONCKa B KOMMNbKOTEPHbIX CeTAX. ABTOMaTU3aLMSA npoueccos c6opa n
XpaHEeHUA OaHHbIX

I'IOCTpoeHme paLI,I/IOHaJ'IbHOﬂ CUCTEeMbl XpaHeHNA Hay4HbIX OaHHbIX. I'IporpaMMHble n TeXxHn4yeckmne cpencrtea
XpaHeHuA OaHHbIX.




ObecneyeHne 6e3onacHbIx ycnosmﬁ XpaHeHuA OaHHbIX.

Bbasbl 4aHHbIX, cCUCTEMBI ynpaBlieHus 6a3amMu JaHHbIX. Sal'lpOCbI n nx 06pa60TKa.

O6wwme NpUHUMNBI NOCTPOEHUA NU3SMEPUTESTbHBIX KOMMJTEKCOB C KOMMbKTEPHbLIM yNnpaBrieHNEM.

AHaJ'IOI'O-LWIdeOBbIe n LI,VIdeO-aHaJ'IOI'OBbIe npe06pasoBaTenV| — Ha3Ha4yeHue n ncnosnb3oBaHUE.

MaTtemaTtunyeckne ocHOBbI O6pa6OTKVI AaHHbIX B USMEPUTETTIbHbIX KOMMJIEKCax.

Wym. CrnaxveaHne gaHHbIX. [MorpewHocTb nsMepeHui.

O|lo|IN[D|O |~ |Ww

Obwwnn NPUHUNN NOCTPOEHNA IMNUPUYECKUX MaTeMaTU4eCKmNX MoZenen ctaTuCTUY4eCKMMN MeTo4amu.

Bbi6op nccnegyembix napaMeTpoB (apryMeHTOB) Ha aTane npeaBapuTenbHOro aHanuaa obbekTa
nccnenoBaHus.

—
o

11 Ob6ocHoBaHuWe Bbibopa hopMbl YypaBHEHMS.

TunoBble MeToAbl NOMyYeHU SMMUPUYECKMX MaTeEMaTUYECKUX MOOENeN N OCHOBHbIE 3Tarbl peanusaumm
3agauu.

13 IMoHATNE NMHENHOWN N HENTMHENHOW perpeccumn.

14 MpPVHLMN HAaMMEHbBLUNX KBaAPATOB M €ro peanusaums s cryyas IMHERHON perpeccuu.

15 MpumeHeHne MeTo4a HaMMEHbLLMX KBaApaToB K oLeHKe KO3 PULMEHTOB B HENMUHENHbIX YPaBHEHUSIX.

16 Peanu3aumsa HekoTopbIX 3agay perpeccroHHoro aHanusa B MS Excel.

OCHOBHbIE (OYHKLMW, peanunaytoLmne HeNIMHENHYIO N NIMHEHYIO PErPECCUI0, B MaTeMaTU4eCcKkon cpeae
Mathcad.

18 OcHoOBHbIe aTansbl nraHnpoBaHUA SKCNepumMeHTa.

19 BocnponseogumocTb AaHHbIX. OLeHKa BO3MOXHOW NOrPEeLLHOCTN N3MEPEHUIA.

MnaHbl 2”K. MocTpoeHne MHOrOypOBHEBbLIX MHOrO(aKTOPHbIX NfIaHOB. PaHoomMu3aunst nocrnenoBaTenbHOCTH
peanunsaLmm onbIToB.

21 Oco6eHHOCTM 06paboTKM AaHHBIX NNaHUPOBAHHOIO SKCNepUMeHTa.

22 nﬂaHMpOBaHMe N peannsaumd onTMuMmn3alMoOHHOIo 3KCneprumMeHTa.

23 Bbibop HanpaBneHus nccrnenoBaHuin rpagueHTHbIM MeToA0M.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHusA (3agayn, KeMUChl)

Mpumepbl NpuBeaeHb! B hanne NpunoxeHus Kk paboyen nporpamme.
4.3 MeTogmnyeckue matepuanbl, onpegensilowme npoueaypbl oleHUBaHUA 3HAHUNA, YMEHUN, BIlaaeHuin (HaBbIKOB
1 (MNn) NpakTUYECKOro onbiTa AEATENIbHOCTH)

4.3.1 YcnoBus Aonycka 06yt|a|ou.|.eroc9| K npome)KyTquoﬁ aTTecTauun U nopAaaoK nMKkBuaauuum aKkagemmyeckom
3a40J1XKeHHOCTU

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IYMTA
«lonoxeHne 0 NPOBEAEHUN TEKYLLLErO KOHTPOIS YCNeBaeMOCTU U MPOMEXKYTOYHOW aTTecTaumm obyyarowmnxcs»

4.3.2 ®opma npoBeAeHMA NPOMEXYTOHYHON aTTecTaumm nNo ANCUUNIInHe

YcTHas + [NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

4.3.3 OcobeHHOCTM NpoBeAEHUSI MPOMEXKYTOYHOM aTTecTalMm no AucuuniInHe

- BpeMsa Ha noarotoBKy K yCTHOMY cobecenoBaHuto coctaenseT 20 MUHYT;
- BbIMOJIHEHNE NPAKTUKO-OPUEHTUPOBAHHOIO 3aaHnA COCTaBnAaAeT 40 MUHYT.

5. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHBI
5.1 YyebHasa nutepartypa

ABTOp | 3arnasue | WN3patenscteo | log nspaHua | Ccbinka

6.1.1 OcHoBHas yyebOHas nutepartypa

JTatbiweHko, K. I1,, NHdopmaumnoHHo- http://www.iprbooksh

Monos, A. A. n3mepuTerbHbIe CUCTEMBI Caparos: By3osckoe 2019 op.ru/79627.html
[ONS 3KONOrM4yeckoro obpasoBaHue
MOHUTOPUHra

LemaHaesa, J1. U. OCHOBbI TEXHUYECKOTO - https://www.iprbooks
aKcnepumMeHTa Mocksa: An T Ap Meava 2022 hop.ru/118460.html

BycbiruH H. 1O. ABTOMaTU3NPOBAHHbIE http://publish.sutd.ru/
cucTeMbl 06paboTkK CankT-lNeTepbypr: 2025 tp_ext_inf_publish.ph
3KCNepuMeHTanbHbIX AaHHbIX Cherynta p?id=202556

6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa




BycbiruH H. 1O. MeTogbl u cpeacTea http://publish.sutd.ru/
aBTOMaTM3MpPOBAHHbIX tp_ext_inf_publish.ph
pacyeToB B 9KOMNOrUU. cne.: crieryntg 2014 p?id=2178
PelweHne 3agad B cpege
Mathcad

CenuBaHoBa, 3. M. MHdopmaunoHHo- Tam6os: TambBoBCKUIA http://www.iprbooksh
N3MEpPUTESbHbIE CUCTEMBI rocyaapCTBEHHbI 2019 op.ru/99759.html

TEXHUYECKNI
yHuBepcuteT, O5C ACB

BaxtuH, A. B., TexHonornyeckne CankT-MeTepbypr: CaHkT- https://www.iprbooks

Pemun3soea, . B. namepeHusi, npubopsbl n MeTepbyprekuii hop.ru/118418.html
UHOPMALNOHHO- rocygapCTBEHHbIN 2020
N3MEpPUTEIIbHbIE CUCTEMDbI yHUBEpPCUTET

NPOMBbILLINEHHbIX
TEXHOMNOIrMN U gu3anHa

BycbirnH H. 1O. MogenuposaHue npoueccos http://publish.sutd.ru/
3alnTbl OKpyXatoLwen cpeapl Cne.: crneryntg 2019 tp_ext_inf_publish.ph

p?id=2019174

EmenbsaHos, A. M., CraTuctmnyeckme Metoapl BrnaroBeLueHcK: http://www.iprbooksh

Kunpsiesa, H. IM., 06paboTku, NNaHNpoBaHUS JanbHeBOCTOYHbIN 2015 op.ru/55912.htmi

Moponbko, E. A., WHXXEHEPHOTr0 SKCMNepUMEHTa rocyaapCTBEHHbI

Wnwunes, E. M. arpapHblil yHUBepcuTeT

lMopauvH, C. A., MeTtoabl 06paboTku ) https://www.iprbooks

CocHuH, A. A, 3KCNepUMEHTanbHbIX AaHHbIX KomcomoanK-Ha-:’kmype. hop.ru/122763.html

3anyeHko, . B., Komcomonkcruit-Ha- . 2022

BepaoHocos, B. ., AMype rocyaapCTBEHHbIN

Fopauka, C. A. yHuUBepcuTeT

5.2 NepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1. 3BC «IPRbooks», http://www.iprbookshop.ru
2. 3bC «CNorynTa», http://publish.sutd.ru

5.3 NepeyveHb NULEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMOoro NporpaMmMHoOro o6ecneyeHus
Microsoft Windows 10 Pro
OfficeStd 2016 RUS OLP NL Acdmc
1C-butpukc: BHyTpeHHUI nopTan y4ebHoro 3aBefeHus
Mathcad Education — University Edition Term

5.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

JlabopaTopHoe o6opynoBaHue kadeapbl UHKEHEPHON XUMUM U NMPOMbILLIIEHHOW 3KONOMUW - aHanUTUYeckue
NprBOpPbI C KOMMBLIOTEPHELIM YTNPaBIEHUEM.

AyauTopus OcHalleHune

MyJ'IbTVIMe,D,VIVIHOG O60py,D,OBaHVIe, KOMMbKTEPHaA TEXHNKA C BOSMOXXHOCTbIO MOAKITHOYEHUA K
KOMI‘Ib}OTeprM Knacc |cetun «MHTepHeT» n obecneyeHnem [O0CTyna B 3JIEKTPOHHYIO VIHQDODMaU,VIOHHO-
o6pa308aTeany}o cpeny




MpunoxeHune

K pa6oqel7| nporpamMmmMbl ANCUUNIINHBI « ABTOMaTU3MPOBaHHbIE CUCTEMDI O6pa6OTKVI KCNnepnMeHTalbHbIX

OaHHbIX»

no HanpasneHuio NoAroToskM 2.6.13. Mpouecckl n annapaTtbl XMMUYECKUX TEXHOMNOTUIA

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3a4aHns (3agaqun, Kenchbl)

Ay +Ay <k—4>2A5

M3BeCTHbl HavanbHble KOHLEHTpauMn BCEX KOMMOHEHTOB,
KOHCTaHTbl ckopocten 1, 2 wn 4 peakuuin. B xope
3KCMEePVMEHTa CHATA KMHEeTUYeckasi Kpueasi Ans BelecTsa
As.

lMpegnoxmTe NOAXOA K OLEHKEe HEeW3BECTHOW KOHCTaHThbI
cKopocTh k3.

Ne o
n/n YcnoBus TMNOBBIX 3afay (3agad, KemcoB) OTBeT
1. _E YpaBHeHne NnMHenHo B NnorapupmMmnyeckmnx
. — RT
MpoaHanuaupyiite ypasHehue Appennyca k = kye C | koopawHaTax: dyHkuus otkrvka Y = In(k),
TOYKM 3pEHMs1 NoAXOo4a K OLEHKE NpeadKCNOHEHUMarnbHOro 1
MHOXWUTENS W SHEPTMM aKTMBaUWWM METOAOM JIMHEHON ©AMHCTBEHHbIN (hakTop 2] = ———.
perpeccun. Onpegenute Bug yHKLMN OTKIMKA U haKTOPOB. RT
MpeanoxuTe nporpaMmHble CPEACTBA PELLEHNS 3aaaum. MeToLoM NMHENHON perpeccumn onpegenaTcs
koadbpuumentel By =1In(ky), P;=E.
Cnocobbl peLleHunsi: TOCTPOEHUE NIUHUK
TpeHaa B MS Excel unu ¢ nomoLbio dyHKUmMn
linfit B cpege Mathcad.
2 | Cxema CINOXHOro XUMUYECKOTO B3auMoaencTeumsl | HenmsBecTHY0 KOHCTaHTY CKOPOCTU MOXHO
onucbIBaeTCs Kak nopobparth, pellas 3agady MUHUMU3aLUK
k ky OTKITOHEHWIA pacYeTHbIX U
274 > Ay > Az akene /i Y
pPYMEHTarnbHbIX 3HAYEHUIA KOHLEHTPaLMIA
ks TPETLErO KOMMOHEHTA (HAaNPUMMep, C NOMOLLbIO

dyHKuMM Minimize B Mathcad). PacyeTHble
KOHLIeHTpaLmMmn onpeaensioTca u3
KMHETUYECKNX YPaBHEHWUIA.

B npuBegeHHon cxeme peakummn 4 ctagum,
CKOPOCTW KOTOPbIX MO 3aKOHY AENCTBYHOLLMX
Macc BbIYMCNATCA Kak

n :k1C12; r =kyCy;

. 2
3= k3C3C4, = k4C5 .
YpaBHEHUSA KUHETUKN:

a6 _ 25 =2k C}
dr

dc,
dr
% = kyCy — k3 C5Cy + kyC2
T

dg = _k3C3C4 +k4C52
dr

acs _ 2k,C5C, — 2k, C2
dr

n—n= k1C12 —kyCy

CucTtema ypaBHeHUin peluaeTcs niobbiM
YMCMEHHBIM METOZIOM C OnpefeneHnem
KOHLIEHTPaLMiA TPETLErO KOMINOHEHTA B TE Xe
MOMEHTbI BpEMEHU, rae CHsTa
3KCNepuMeHTanbHasi KpuBasi.
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