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Pabo4yas nporpamma AMCLMNIMHBLI COCTaBIEHaA B COOTBETCTBUM Npuka3oM MuHobpHaykm Poccum ot 20.10.2021 Ne 951
"O6 yTBepxaeHun egepanbHbiX rOCy4apCTBEHHbIX TPEOOBAHWIA K CTPYKTYpPE MporpamMmm noaroTOBKM Hay4YHbIX U HAy4HO-
nefarormyecknx KagpoB B acnvpaHType (aaAblOHKTYPE), YCNOBUSIM X peanun3auumn, CpokaMm OCBOEHUSI 9TUX Mporpamm C
y4yeToOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIM 1 0CODEHHOCTEN OTAENbHbLIX KAaTErOpUn acnMpaHToB
(agbloHkTOB)"

CoctaButens (u):
KaHaMaaT TEXHNYECKUX Hayk, 3aBedyroLni kadeapon Bycbirnn Hukonan KOpbeBuy
Ot kadenpbl cocTaBUTENS: BycbirnH Hukonam FOpbesuy

3aBeayoLmii kKadeapon NHXEHEPHOW XMMUU U
MPOMBILLIEHHOW 3KOMNOru

Ot BbINycKatoLleln kadeapsbi: BycbirmH Hukonam FOpbeBuy
3aBenyownii kacbeapon

MeToanyeckun otgen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuHbl: ccopmmpoBaTb Yy obydawowmxcs yriybrneHHble 3HaHWA O NpuHLUMNax, CTPYKType,
mMaTemaTu4eckoMm, WHAOPMALMOHHOM U NPOrpaMMHOM oOecneyeHuM COBPEMEHHBLIX CpPeacTB WU3MEPEHUMN C
KOMMbIOTEPHbLIM YMpaBfeHWEM, a TakkKe CUCTEMATU3NPOBATb M PacCLUMPUTbL 3HAHUSA, YMEHUS W HaBblkM B obnactu
06paboTkM aKCNepUMEHTarNbHbIX AaHHbLIX C MOCTPOEHNEM MaTeEMaTUYECKNX MOAENEN CTAaTUCTUYECKUMM METOOAMMU.

1.2 3agaum gcuMNInHLI:

- chopmmpoBaTth y obyyarolmxca npeacraBneHve o npeobpas3oBaHUM CUTHANOB B COBPEMEHHbIX CpeacTBax
N3MEpPEHMST C aBTOMAaTM3MPOBaAHHOW OOpPabOTKOM AaHHbIX Ha KOMMbIOTEpPAX, BKIMOYEHHbIX B CXEeMy YnpaBreHus
obopyaoBaHnem, 1 nx obpaboTke;

- MoaroToBUTb  ODyvalLWMXca K  KBanUMUMpPOBaHHOMY aHanuay 3KCMepUMEHTAalNbHbIX [OaHHbIX C
NCMNONb30BaHMEM TUMOBLIX MaTeEMaTUYECKUX MaKeTOB (PEerpecCUMOHHbIA MU KOPPENSLUMOHHBIA aHanu3 C NpYMeEHEeHUeM
MaTemMaTU4eCKNX NPOrpaMMHbIX NAKETOB U CUCTEM).

1.3 MecTo AUCLMNIMHBI B CTPYKTYpe NporpamMmMbl acnUpaHTypbl:
OucumnnuHa oTHocuTea k OBpasoBaTenbHOMY KOMMOHEHTY «QucUMnnuHbl (Mogynu)» MporpaMmMbl NoaroTOBKM
Hay4HbIX 1 HAay4YHO-NEJAarorMyecknx KaapoBs B acnmpaHType

3HaHuA 1 YMEHwUA, NoNTyYeHHblIe acnupaHTamMmu npu nay4veHnn OaHHOM ANCUUNANHBI, HEOOXOAMMBI npun noaroToBke
K coadve KaHOMOaTCKoro aksameHa n HanmcaHum JJ,VICCGpTﬂLlMOHHOI;I paGOTbI

npaBOBbIe OCHOBbI 3aluTbl MHTeﬂﬂeKTyaﬂbHOVI cobCTBEHHOCTU
Haquaﬂ AeATeNnbHOCTb, HanpaBieHHada Ha NoAroToBKy AnccepTtaunm K saluTe

3 COAEPXAHUE N NOPAOOK OCBOEHUA ANCLIUMNIIUHBI

O |KoHTakTHas
<
s paboTta dopma
HavmeHoBaHue n cogepxaHve pasgenos, TeM U y4ebHbix | § & CP
9 = TeKyLlero
3aHATUN =g ek Mp. (4acsbl)
9 KOHTpOns
O g | (vacel) | (vacel)
£4

Pasgen 1. MHdopMaLNOHHbIE TEXHOMOMMN KaK UHCTPYMEHT
Hay4yHowu paboThbl.

Tema 1. MIHpOPMALIMOHHBIN NOUCK B KOMMbIOTEPHbIX CETSIX
W npeacTaBrieHMe pes3ynbTaToB HayyHOro rnoucka B

3MEeKTPOHHOM Bue. 2 6
Mpaktnyeckoe 3aHATME "CeTeBble WMHMOOPMALMOHHLIE
pecypcbl U UX UCMOSb30BaHUe". 3

Tema 2. XpaHeHve M cuctematusaums gaHHbIX B Gasax
OaHHbIX U 3NEKTPOHHbIX Tabnuuax.

MpakTnyeckoe 3aHATUE "ONEKTPOHHble Tabnuubl Kak 2 2 6
npocTtenwne 6a3bl LaHHbIX: CTPYKTYPUPOBaHWE AaHHbIX,
pa3mMelleHne B Tabnuue, bunbTpauns”.

Paspen 2. CoBpeMeHHble TexHM4Yeckue CpencTea
aBToMaTmsaumm N3MepeHun.

Tema 3. CTpykTypa UW3MEpUTENbHBLIX KOMMMEKCOB C| g4
KOMMNbIOTEPHBLIM YNpaBneHNeM.
MpakTuyeckoe 3aHATHe "UsyueHue CTPYKTYpbI 1 2 6
N3MEpPUTENBHOrO KOMMIIEKCa C KOMMbLIOTEPOM B KOHTYpe 3
yrpaBneHns Ha npumepe CnekTpoMeTpoB pasHoro Tuna'.

Tema 4. MaTemaTuyeckue M MeTPONOrMYECKME OCHOBbI
06paboTku pesynbTaToB n3MepeHuii B
aBTOMAaTU3MPOBAHHbLIX U3MEPUTENbHBLIX KOMMIeKcax. 3 2 6
MpakTnyeckoe  3aHaTMe  "OcobeHHocTM  0bpaboTku
HenpepbIBHbIX U ANCKPETHLIX CUrHanos".

Pasgen 3. MatemaTtuyeckne WM nporpaMMHble acnekThbl
00paboTKM 3KCNEpPUMEHTaNbHbIX OAHHbIX.

Tema 5. lNpegBapuTenbHbii aHanM3 AaHHbIX M BbIOOP 3
(OpMBbI ypaBHEHUS.

MpakTnyeckoe 3aHaTMe "lMogxodbl K npegBapuTesibHOMY
aHanuay AaHHbIX aKcrnepumeHTa”.




Tema 6. Omnupuyeckme MaTemMaTMyeckue Mopenu —
Ha3HayeHue, Nosly4YeHne, NCnonb3oBaHME.

MpakTnyeckoe 3aHaTve "Tunbl MaTtemMaTUyYeCcKux Moaenen
1 NOAX0Abl K UX MOCTPOEHUI0".

Tema 7. JlnHenHas wn HenuHernHas perpeccus. MeTtoq
HanmeHbWwnx kBagpaToB. OueHka KoapduUMEHTOB B 2 2 8
HEeNMMHEeNHbIX MoaensxX.

Tema 8. Peanusaums MeTogoB 00paboTKM [OaHHbIX B
MaTemMaTU4ecKkMx nporpaMmax U cpegax (Ha npumepe
Mathcad, MATLAB v gp.). 6 12
MpakTnyeckoe 3aHATUE "M3ydyeHnMe nporpamMHbIX CpencTs
NOCTPOEHMS AIMNUPUYECKMX MaTeEMATUYECKNX moaenen"”

Pasgen 4, [naHmpoBaHue AKCnepuMeHTa.
ONTMN3aUMNOHHBINA SKCNEPUMEHT.

Tema 9. OcHOBHble 3Tanbl NNaHUPOBaHUS 3KCMEPUMEHTa U
00paboTKM AaHHbIX.

MpakTtnyeckoe 3aHATME "lMocTaHOBKa nNMaHMPOBAHHOIO 2 2 10
akcnepvmMmeHTa u obpaboTka ero pesynbtatoB. Pabota B
cpeae oby4vatoLlen nporpammsl.” 3

Tema 10. lNnaHupoBaHve K peanu3aumss 3KCNepUMeHTa,
HanpaBfeHHOro Ha MOWUCK OMNTMMAarbHbIX NapaMeTpoB
npoBeaeHus npouecca (ONTUMU3ALMOHHBIN 3KCMEPUMEHT).

9 2 6
MpakTuyeckoe 3aHATME "[pagueHTHbIN METO4 mnoucka
onTMMarnbHbIX napameTpoB npu peanusauum
3KCnepuMeHTanbHOro nccnegosaHms”
WUtoro B cemecTpe (Ha kypce ana 3A0) 12 24 72
KoHcynbTauuun n npomexyrtovHas atrectauns (3aver) 0
Bcero koHTakTHasa pa6orta n CP no gucumnnuHe 36 72

4. ®OH[] OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

4.1.2 Cuctema u KpuTepun oLeHNBaHUSA

KpuTepun oueHBaHus

LLikana oueHmnBaHus
YcTHoe cobecenoBaHne MucbmeHHas paboTa

OOGyyatoLminca NPUHAN aKkTUBHOE y4yacTue
B CeMuHapax, NMpeAcTaBui npeseHTauun K
CBOMM COOBLLEHNSIM, yBEPEHHO OTBETMUI Ha

3auTteHo BOMNpoOCbl npenogaBaTtend W BbINOJTHUN
npakTn4yeckoe 3agaHue, BO3MOXHO
aonyckasd HecCyLlleCTBEHHblIe ownbkn B
oTBeTe.

O6yyaroLminca He NpPosiBAN akTUBHOCTM Ha
ceMuHapax, He NpeacTaBun NpeseHTaumm K
CBOMM COOOLLEHUsSIM, He OTBETMNT Ha
BOMpOCbl  npenojaeatens wwunu  He

He 3ayTeHo
BbIMOSTHUIT npakTn4eckoe 3agaHue,
Jornyckan  CyLeCTBEHHble  OWubkn B
oTBeTE, cBuaeTenbCTBYyOLWNE o

HeaJOCTaTO4YHOM NMOHMMaHUK nNpeamMmeTa.

4.2 TunoBble KOHTPONbHbIE 3a4aHUsA NN UHbIE MaTepuarnbl, HeOOXxoAnMbIe ANsl OLEHKU 3HAHUW, YMEHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

| Ne n/n | dopmMynmnpoBKu BONPOCOB

| Cemectp 4




1 O6Lwme NpUMHUMNLI MHOPMAaLIMOHHOIO MOUCKa B KOMMbLIOTEPHBIX CeTSAX. ABTOMAaTM3aums npoLeccos cbopa u
XpaHeHWs AaHHbIX

2 MocTpoeHne pauroHanbHOM CUCTEMbl XPaHEHWUst Hay4HbIX AaHHbIX. [IporpamMmmHble 1 TEXHUYEeCcKMe cpeacTea
XpaHeHUs AaHHbIX.

3 ObecneyeHne 6e3onacHbIX YCNOBUA XpaHEHWS AaHHbIX.

4 Basbl gaHHbIX, cUCTEMbI ynpaBneHust 6azamum gaHHbIX. 3anpockl u nx obpaboTka.

5 O6Lwme NPUHUMMBI NOCTPOEHNS N3MEPUTESBHBIX KOMMIEKCOB C KOMMbIOTEPHBIM YNpaBeHNEM.

6 AHanoro-umdpoBsble 1 Ludpo-aHanoroebie npeobpasoBaTeny — Ha3Ha4YeHNe 1 NCNonb3oBaHue.

7 MaTtemaTtunyeckne ocHoBbl 06paboTKM AaHHbLIX B M3MEpPUTENbHbBIX KOMMNeKcax.

8 LWym. CrnaxuBaHune gaHHbIX. [orpeLHocTb U3MepEHUN.

9 OBLWMI NPUHLUMM NOCTPOEHUSA IMMMPUYECKUX MaTEMaTUYECKNX MOAenen CTaTUCTUYECKUMIN METOAAMMU.

10 BbiBop nccnegyembix napameTpoB (apryMeHTOB) Ha aTane npeaBapuTenbHOro aHannsa obsekra
uccrnegoBaHus.

11 O6ocHoBaHue Bbibopa hopMbl ypaBHEHMS.

12 TunoBble METOAbI NOMYYEHMS AMMMPUYECKUX MaTEMATUHECKNUX MOAENEN 1 OCHOBHbIE dTanbl peanusaunm
3agayn.

13 MoHATNE NMHENHOW N HENMHEWHOW perpeccumu.

14 MpUHLMN HaUMEHbLUNX KBaApPaTOB 1 €ro peanusauus Ans cryvas nMHenHoON perpeccuu.

15 MpumeHeHne meToda HaMMeHbLUMX KBagpaToB K OLeHke KO3MULMEHTOB B HENMMHENHbLIX YPaBHEHUSAX.

16 Peannsaumsa HeKOTOpbIX 3af4a4 perpeccMoHHoro aHanumaa B MS Excel.

17 OcHoBHbIe hyHKLMW, peanuayioLye HeNMHEHYIO N NMMHENHYI0 perpeccuto, B MatemaTtuyeckon cpefe Mathcad.

18 OcCHOBHbIe aTanbl NNaHNPOBaHUS AKCNEepUMEHTA.

19 BocnpoussognmocTb gaHHbiX. OueHka BO3MOXHOW NOrpeLlHOCT U3MEePEHUI.

20 MnaHbl 2”k. MNocTpoeHe MHOroypoBHEBbIX MHOTOMaKTOPHbLIX MraHoB. PaHaoMu3auusa nocnegoBaTensHOCTH
peanu3auuu OnbITOB.

21 OcobeHHOCTM 06paboTkn AaHHbBIX MIAHMPOBAHHOIO SKCMEPUMEHTA.

22 MnaHvpoBaHne 1 peanusaumsa ONTUMU3ALMOHHOIO 3KCNepUMeHTa.

23 Bbibop HanpaBneHus nccnegoBaHuii rpaaneHTHLIM METOL0M.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3aaayvu, Keuchbl)

Mpumepbl NpuBeAEHbI B NPUITOXEHUN K paboyelt nporpaMme.
4.3 MeToau4yeckue matepuarbl, onpegensiowme npoueaypbl oLueHUBaHUs 3HaHUW, YMEHUN, BNnageHun (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbLHOCTH)
4.3.1 YcnoBus gonycka oby4aroLlerocsi K NpoMexXyTo4HoOM atrectaumMm 1 NOpsAoK NMKBUAALMN akageMn4yecKomn
3a0/MKEeHHOCTU

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOpMaTtuMBHbIM aktom CI6IMYMTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLEro KOHTPOISA YCNEBAaEMOCTU U NPOMEXYTOYHOM aTTecTaumm obyyaoLwmxca»

4.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumMm nNo gucUUnimnHe

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue WHas

4.3.3 Oco6eHHOCTU NpoBeAEHUS NPOMEXYTOYHOM aTTecTauum no AUCLUNIIMHE

- BpemMa Ha noaroToBkKy K YCTHOMY cobecenoBaHuto coctaensiet 20 MUHYT;
- BbIMONTHEHNE NPAKTUKO-OPUEHTUPOBAHHOIO 3agaHnA CocTaBnsdeT 40 MUHYT.

5. YYEBHO-METOOMYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
5.1 YyebHasa nutepaTtypa

ABTOp | 3arnasue | WN3patenbctBo 'oa n3paHus | Cceblnka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

Natbiwenko, K. T1.,|MHdopmMaumoHHO- http://www.iprbooksh

Monos, A. A. n3mepuTerbHble cuctembl| Capatos: Bysosckoe 2019 op.ru/79627.html
ans 3KONOrM4ecKoro obpasoBaHue
MOHMWTOPUWHIa

LWemaHaesa, J1. U. OcHoBbI TEeXHWNYECKOro e https://www.iprbooks
3KcrnepmMMeHTa Mockea: Ait [ Ap Meauna 2022 hop.ru/118460.html




BycbiruH H. 1O. MeToab! " cpeacTea http://publish.sutd.ru/
aBTOMaTM3NPOBaHHbIX tp_ext_inf_publish.ph
pac4eToB B aKonoruu. chne.: crierynt 2014 p?id=2178
PeweHve 3agay B cpege
Mathcad

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa

CenuBaHoBa, 3. M. MHdopmaumnoHHo- TamboB: TamboBcKuiA http://www.iprbooksh
n3MepuTenbHble CUCTEMDI rocyaapCTBEHHbI 2019 op.ru/99759.html

TEXHUYECKUIA YHNBEPCUTET,
OBC ACB

BycbirnH H. 1O. MopgenupoBaHne npoueccoB http://publish.sutd.ru/
3aLLUMTbI OKpY>KaKoLLEen cpeabl Cre.: crieryntg 2019 tp_ext_inf_publish.ph

p?id=2019174

Baxtuh, A B.,| TexHonornyeckme Cankr-TeTepbypr: CaHkT- https://www.iprbooks

Pemnsosa, W. B. n3MepeHusi, npubopbl U MeTepbyprckui hop.ru/118418.html
NMH(OPMAaLMOHHO- rocygapCTBEHHbIN 2020
N3MepUTenbHbIE CUCTEMBI YHUBEPCUTET

NPOMbILLNEHHbIX
TEXHOMNOIMM N gn3anHa

EmenbanoB, A. M. |Crtatuctmnyeckue MeToabl BnaroBeLyeHck: http://www.iprbooksh

Knnsiesa, H. M.,|o6paboTkM, nnaHuMpoBaHus [anbHeBOCTOYHbIN 2015 op.ru/55912.htmi

Mogonbko, E.  A.,|MHXEHEPHOro akcnepMmeHTa rocyaapCTBEHHbIN

Wnunes, E. M. arpapHbI yHUBepcuTeT

ropavH, C. A.,|MeToabl 0obpaboTku KOMCOMOTTbCK-Ha-AMYpE: https://www.iprbooks

COCHWH, A. A.,|3KcnepmMMeHTanbHbIX AaHHbIX K . ) hop.ru/122763.html

- OMCOMOSbCKUIA-Ha-

3aiteHko, W B., AMype rocygapCTBEHHbIN 2022

BepgoHocos, B. [, yp yAap

Fopaua, C. A, yHMBEPCUTET

5.2 Nepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

1. 3BC «IPRbooksy, http://www.iprbookshop.ru
2. 3BC «CMNolryrnTO», http://publish.sutd.ru

5.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmmMHoro oéecneyeHust
Microsoft Windows 10 Pro
OfficeStd 2016 RUS OLP NL Acdmc
1C-Bbutpukc: BHyTpeHHUn nopTtan ydebHoro saBegeHus

Mathcad Education — University Edition Term
5.4 OnucaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOO6X0AMMON AN ocyLlecTBIeHUA obpa3oBaTeNnbHOro
npouecca no gucumnnuHe

NaGopaTtopHoe o6opynoBaHue Kadedpbl WHXEHEPHOW XUMUM U NPOMBILLIIEHHOW 3KOMOMMU - aHanuTUYeckne
NpuBopbI C KOMMBLIOTEPHBLIM YNPaBIeHNEM.

AyauTopus OcHalleHne

MynbTMeauitHoe o6opyaoBaHue, KOMMbIOTEPHAsS TEXHUKA C BO3MOXHOCTLIO MOAKMHOYEHUS K CeTH
KomnbioTepHbin knacc |«MHTepHeT» 1 obecneveHneM JOCTyna B 3MEKTPOHHYK WHOPMALMOHHO- 06Gpa3oBaTesibHy0
cpesy




MpunoxeHne

K pa6oqel7| nporpamMmmbl AUCUUNNNHBI « ABTOMaTU3MPOBaHHbIE CUCTEMDbI 06p360TKVI SKCNnepuMeHTalbHbIX

OaHHbIX»

Nno HanpasneHuto NoAroToBkM 2.6.13. MNpouecchl 1 annapaTbl XMMUYECKUX TEXHONOMN

5.2.3 TunoBble NPaKTMKO-OPUEHTUPOBAaHHbIE 3a4aHust (3agayu, Kenchbl)

Ne

M3BeCTHbl HayanbHble KOHLEHTpauuM BCEeX KOMMOHEHTOB,
KOHCTaHTbl ckopocTern 1, 2 wn 4 peakuni. B xoge
3KCMepPMMEHTa CHSITa KMHEeTUYeckasl KpuBas Ansi BellecTsa
As.

Mpeanoxnte NOAXOA K OLEHKE HEU3BECTHOW KOHCTaHTbI
ckopocTu K.

n/n YcnoBus TUNOBBIX 3a4ay (3agad, KevcoB) OTtBeT
1. _E YpaBHeHne NMMHENHO B NOrapuMnM4eckmx
" — RT
ﬂpoaHaﬂM3MpyMTe ypaBHeHI/Ie AppeHVcha k = koe C KoopauHaTax: q)yHKLWIH OTKNMKa y — In(k) ,
TOYKM 3PEHNsI NOAXOA4A K OLEHKE NpeAdKCNOHeHLManbHoro
MHOXWUTENS U 3HEPrMn akTMBauum MeTOAOM JIMHEWHON ©AMHCTBEHHBIIN (akTop Z) = ——— .
perpeccun. Onpegenute Bua yHKUMM OTKIMKa 1 (haKTopoB. RT
MNpeanoxwTe nporpammMHble CpeCTBa PeLleHNs 3afaun. MeTooom nuUHenHON perpeccumn onpeaensaTca
koacppmumentsl By =IN(Ky), P =E.
Cnocobbl peLleHns: NOCTPOEHNE NMHUM
TpeHga B MS Excel unu ¢ nomoLbto dyHKLUN
linfit B cpege Mathcad.
2 Cxema CINOXXHOTO XUMUNYECKOTro B3anmogencTens | HensBecTHy KOHCTaHTy CKOPOCTU MOXHO
onucbiBaeTcs Kak nopgobpatb, pellas 3agadvy MUHUMU3auUn
k k OTKIMOHEHWUI pacyeTHbIX U
A — > A —E> A akcne " i 7
PUMEHTarbHbLIX 3HAYEHWI KOHLeHTPaL Wi
ks TpeTbEero KOMMoHeHTa (Hanpumep, ¢ NOMOLLIbIO
HKUuMM Minimize B Mathcad). PacuyeTHble
Ag+A,—2A; Py )
4 KOHLIEHTpaLmMmM onpeaensoTcs u3

KMHETUYECKNX YPaBHEHWIA.

B npvBeneHHon cxeme peakuun 4 ctaguu,
CKOPOCTM KOTOPbIX MO 3aKOHY AENCTBYOLLMX
Macc BbIYUCIAOTCS Kak

h=kC; 1 =kCy;

I‘3 = k3C3C4; r4 = k4C52
ypaBHeHVIﬂ KUHETUKU:

9 o = k2
dr

dc, _
dr
aC,
dr
dc, _

—74 — _kyCyCy +k,C2
dr

‘LC5 = 2kyCyCy — 2Ky CE
T

r—r, =kCE —k,C,

= k2C2 - k3C3C4 + k4C52

CucteMa ypaBHeHWi peluaeTcs NiobbiM
YMCIEHHbIM METOAOM C OnpeaerneHnem
KOHLEHTPAaLWI TPETLEro KOMMOHEHTA B Te Xe
MOMEHTbI BpEMEHW, Te CHATA
aKcnepyMeHTanbHas Kpueasi.
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