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CocraBurens POC: ‘
noueHT Kadenpsl HedTexMu4yeckoro CUHTE3a Ve P.H. bapuesa

®OC paccmoTpeH U 0100peH Ha 3aceqaHun Kapeapel HedTeXMMUIeCKOro CUHTERA,
npoTokoi ot 6 ampens 2022r. Ne 8

3aB. xadenpoit H 2’ P.3. Arzamos

DKCHepr:

PyKOBOAUTENb IPOTPAMMBbI MarlCTPaTyphl, Pa3paboTuUK yueOHOro miaHa
Brnoeuna C. B., nonesTt xadenpsl Hedrexumugeckoro cuateza HXTU GI'BOY BO
«KHUTVY» _///132//




IlepeyeHb KOMIETEHIMHA U HHAMKATOPOB JOCTUKEHUS KOMIIETCHIIUMA ¢ YKa3aHUeM 3TanoB (OpMHUPOBAHUA B IpoLiecce
OCBOCHMS TUCHMILIUHBI

[IK-1 Cnocoben k moucky, oOpaboTKe, aHaIM3y W CUCTEMATHU3AIMH HAyYHO-TEXHUYECKOW WHQPOPMAIMU TIO TEME HCCICIOBAaHUS, BBIOOPY
METOJMK M CPEJICTB PEIICHHS 3a/1a41

1.1 3naer npuHOUIBI GOPMHUPOBAHMS ITAIbl BBHIIOJIHEHHS HAYYHO-UCCICIOBATEIbCKUX pabOT M pa3pabOTOK; METO/bI MOUCKA, 00pabOTKH U
nepeaayr HayqHOU MH(POPMaIIUU, COBPEMEHHBIC METOIbl aHAJIM3a MPOIYKTOB XUMHUECKOH IepepaboTKu HEPTH

1.2 YMeeT ocymiecTBIATh MOMCK HHPOPMAIMK C IPUMEHEHHEM COBpeMeHHOW HayuHO# 6a3bl (Scopus, Web of Science, e-library, Pat Scape, Find
Patent u np.); MPOrHO3MPOBAaTH XMMHU3M IPOIECCA; YCTAHABIMBATH CTPYKTYPY XUMHUYECKOTO COCIMHEHHS C IMOMOIIBI COBPEMEHHBIX (DU3UKO-
XMMHUYECKMX METOJIOB aHAJIN3

1.3 Bnanmeer pu3MKO-XMMHUYECKMMH METOJAMHU aHAM3a XUMHUYECKUX COCIUHCHHUU IS PEIICHUS HAYYHBIX, HAYYHO-IIPOU3BOJCTBEHHBIX H
MPOM3BOCTBCHHBIX 33/a4; MPHHIUIIAMI OPTaHU3AlMU U TUIAHUPOBAHHS HAYYHO-UCCIICIOBATEIBCKUX padoT; METOIlaMU KOHTPOJISI TEXHOJIOTHYECKUX

MIPOIIECCOB
Huouxamopul Omanwt hopmuposanus é npoyecce 0c60eHUA OUCYUNTUHDBL
OGCIMUDICERUR (vkazamo 6ce memwl uz PII/])
KomnemeHyuu Haumenoeanue ouenounozo
Jlexyuu Ilpakmuueckue Jlabopamopnuie Kypcoeoit npoekm cpeocmea
3anamus, 1abopamopr 3anAmuUA (paboma)
NPAKMUKYM
IK-1.1 Tema 1- Tema 1-Tema 4 He npedycmompenwt | He npedycmompenst | KonTponbHast pabora,
Tema 5 pacuetHbie paboThl Nel,2, 3ader
MK-1.2 Tema 1- Tema 1-Tema 4 He npedycmompenwt | He npedycmompenst | KontponbHas pabora,
Tema 5 pacuetHbie paboThl Nel,2, 3ayer
IK-1.3 Tema 1- Tema 1-Tema 4 He npedycmompenwt | He npedycmompenst | KOHTpOJIbHAS pabora,
Tema 5 pacuetHble paboTel Nel,2, 3auer




Ilepeuens ouenounvix cpeocme no OUCYUNIUHE

Ouenounvie cpeocmea Kon-60 Min, éannoe Max, éannoe
Koumponvnaa paboma 1 12 20
Pacuemnan paboma 2 24 40
3auem 1 24 40
Hmozo: 60 100




IlIkana ouenueanusn

Mudposoe
BbIPpa’KeHHEe

Bripa:kenue B
daJjiax:

CiaoBecHoe
BbIpa‘keHHne

Kputepun oneHKH HHIMKATOPOB JOCTHKEHHUS TPU (popMe KOHTPOJIS:

3K3aMeH / 3a4eT ¢ OLeHKOM

3a4dyeT

5

87 -100

OTanyHO
(3auTeHO)

OneHKa «OTIUYHO» BBICTABISIETCS CTYIEHTY, €CJIH TEOPEeTHYECKOe
coJiep)KaHue Kypca OCBOEHO IOJHOCTHIO, 0€3 Mpo0esoB; MCcUepIbIBAIOIIE,
MOCJIeIOBATEIbHO, YeTKO M JIOTMYECKHM CTPOWHO H3JIaraeT MaTrepual;
CBOOOJHO CIIpaBIsieTCsl C 3ajjadyaMH, BOMPOCAMH M APYTHMMH BHIAMH
IIPUMEHEHUS 3HAHUM; HCIOJB3YyeT B OTBETE IOIOJHUTENIBHBIA MaTepHhai
BCE INPENyCMOTPEHHBIE NPOIPaMMOM 3alaHHs BBIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OIICHEHO YHCJIOM OaioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJM3UPYET MOJIYUYCHHBIC DPE3YJIbTaTbl, HPOSBISIET CAMOCTOATEIBLHOCTD
IIPY BBINIOJTHEHUH 3aJaHUH

74 - 86

Xopomio
(3auTeHoO)

OneHKka «XOpOLIO» BBICTABISETCA CTYIEHTY, €CIH TEOPETHYECKOe
coJiep)kaHUE Kypca OCBOCHO IIOJIHOCTHIO, HEOOXOAWMBIE MPaKTUYECKHUE
KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPELyCMOTPEHHBIE
porpaMMoil 0oOyueHHsT ydeOHblE 3aJaHusl BBIIIOJHEHBI, KayecTBO HX
BBITMIOJIHEHUSL JIOCTaTOYHO BbICOKOe. CTYyZEHT TBEpAO 3HAET Marepual,
rPaMOTHO M TIO CYIIECTBY H3JIaraeT ero, He JOIMycKas CYyIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC.

60 -73

Y noBnerBopu
TETHHO
(3auTeHO)

OneHka  «yZOBJIETBOPUTENBHO»  BBICTABISETCS  CTYyNEHTY,  €CIH
TEOPETUYECKOe COJIepKaHHe Kypca OCBOCHO YAaCTHYHO, HO NPOOENbl He
HOCAT CYILECTBEHHOI'O XapakTepa, OOJBLIIMHCTBO HPEAyCMOTPEHHBIX
MIPOTrpaMMOM 3aJaHNi BBIIIOJIHEHO, HO B HUX UMEIOTCS OLIMOKH, IPH OTBETE
Ha I[IOCTaBJICHHBIN BOIIPOC CTYJEHT JOIyCKAaeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKOH
IIOCJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOrPAMMHOI0 MaTepHaIa.

Ouenka «3a4TEHO» BBICTABIISIETCA
CTYJIE€HTY, €CIM OTBEThl Ha BOIPOCHI IO
TeMaM JAUCLUIUIMHBI IIOCIEN0BATEIbHBbI,
JOTHYECKH  W3JIOKEHBI,  JIOMYCKAITCS
HEe3HAUUTEIbHbIE HEJO4YeTHl B OTBETE
CTy[JEeHTa, TakHe KaKk  OTCYTCTBHE
CaMOCTOSATETIBHOTO  BBIBOZA,  PEUCBHIC
OLIMOKH U TIp

Hwuxe 60

HeynosnerBop
UTEIIbHO
(He 3auTeHO)

OneHka «HEyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYIECHTY, €CJIH OH HE
3HA€T 3HAYUTENBHOM YaCTH NPOrpaMMHOIO MaTepuana, JOIyCKAeT
CYIIECTBEHHbIE ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSIMH
BBIIIOJIHSCT  TpaKkTHYeCKHe paboThl, HEOOXOAMMBIE  INPAKTHUYECKHE
KOMIIETEHIINK He COOPMUPOBAHBI, OOJBIIMHCTBO MNPEAYCMOTPEHHBIX
mporpaMMoii oOydeHusi y4eOHBIX 3aJaHW{ HE BBINIOJHEHO, KauecTBO HX
BBINOJIHEHHS OLIEHEHO YMCIIOM OaJIJIOB, OM3KHM K MUHUMaJILHOMY

OLIGHKa «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT
OCHOBHBIX TOHSTHM TEMBI JUCIHUIIIINHBI,
HC OTBCYACT Ha OOIIOJHUTCIIBHBIC H
HaBOJAIIME BOIIPOCHI ITPETIOJaBaTCIIA.




MuHHCTEpCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unan)
(benepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY

Daxynvmem TEXHOIOTHUESCKHHA
Kageopa Hedrexumuyeckoro cuHTe3a

Hanpasnenue noaroroku: 18.04.01 Xumuueckas TEXHOIOTUS

[Tporpamma noarotoBku: «IIporeccsl 1 TEXHOIOTHH TITyOOKOW IepepadoTKU HEPTH»

KommuiekT 3aanmii 1Jisi KOHTPOJLHOM padoThI
o guctumumae OT.01 Cratuctraeckas 00padoTKa SKCIIEPUMEHTAIbHBIX JIAHHBIX

3aganue Ne 1
I'pynna ctynentoB u3 20 yenoBeKk MpoBela aHajiU3 BO3AyXa XpomarorpaduyecKum
METOJIOM, Ha COJep)KaHus KomroHeHTa X (HederHble BapwanTtel O, yetHble Nj). s
nanbHelero pacuera Obun orobpansl 100 pe3yabTaToB, BBIYMCIUTE ACCUMETPHIO U JKCIIECCY,
UX JHCIIepCuH, pousBecT cpaBaenue. [lupuna xnacca S nmm 0,5 S.
No BapuanTa

1 2 3 4 5 6
V, % m; V, % m; V, % m; V, % m; V, % mi V, % m;
18,80 1 78,80 1 18,00 1 78,00 1 18,10 1 78,05 1
18,90 1 78,90 1 18,05 1 78,10 1 18,20 1 78,10 1
19,00 1 79,00 1 18,10 1 78,20 1 18,30 1 78,15 1
19,10 1 79,10 1 18,15 1 78,30 1 18,40 1 78,20 1
19,20 2 79,20 2 18,20 2 78,40 2 18,50 2 78,25 2
19,30 2 79,30 2 18,25 2 78,50 2 18,60 2 78,30 2
19,40 4 79,40 4 18,30 4 78,60 4 18,70 4 78,35 4
19,50 3 79,50 3 18,35 3 78,70 3 18,80 3 78,40 3
19,60 1 79,60 1 18,40 1 78,80 1 18,90 1 78,45 1
19,70 3 79,70 3 18,45 3 78,90 3 19,00 3 78,50 3
19,80 4 79,80 4 18,50 4 79,00 4 19,10 4 78,55 4
19,90 4 79,90 4 18,55 4 79,10 4 19,20 4 78,60 4
20,00 5 80,00 5 18,60 5 79,20 5 19,30 5 78,65 5
20,10 4 80,10 4 18,65 4 79,30 4 19,40 4 78,70 4
20,20 3 80,20 3 18,70 3 79,40 3 19,50 3 78,75 3
20,30 6 80,30 6 18,75 6 79,50 6 19,60 6 78,80 6
20,40 5 80,40 5 18,80 5 79,60 5 19,70 5 78,85 5
20,50 5 80,50 5 18,85 5 79,70 5 19,80 5 78,90 5
20,60 6 80,60 6 18,90 6 79,80 6 19,90 6 78,95 6
20,70 4 80,70 4 18,95 4 79,90 4 20,00 4 79,00 4
20,80 4 80,80 4 19,00 4 80,00 4 20,10 4 79,05 4
20,90 5 80,90 5 19,05 5 80,10 5 20,20 5 79,10 5
21,00 4 81,00 4 19,10 4 80,20 4 20,30 4 79,15 4
21,10 3 81,10 3 19,15 3 80,30 3 20,40 3 79,20 3
21,20 3 81,20 3 19,20 3 80,40 3 20,50 3 79,25 3
21,30 3 81,30 3 19,25 3 80,50 3 20,60 3 79,30 3
21,40 2 81,40 2 19,30 2 80,60 2 20,70 2 79,35 2



21,50 2 81,50 2 19,35 2 80,70 2 20,80 2 79,40 2
21,60 3 81,60 3 19,40 3 80,80 3 20,90 3 79,45 3
21,70 1 81,70 1 19,45 1 80,90 1 21,00 1 79,50 1
21,80 2 81,80 2 19,50 2 81,00 2 21,10 2 79,55 2
21,90 3 81,90 3 19,55 3 81,10 3 21,20 3 79,60 3
Ne Bapuanta
7 9 12
V, % mi V, % mi V, % mi V, % mj V, % m; V, % mi
19,00 1 78,50 1 19,00 1 78,40 1 20,00 1 79,00 1
19,05 1 78,55 1 19,10 1 78,50 1 20,10 1 79,10 1
19,10 1 78,60 1 19,20 1 78,60 1 20,20 1 79,20 1
19,15 1 78,65 1 19,30 1 78,70 1 20,30 1 79,30 1
19,20 2 78,70 2 19,40 2 78,80 2 20,40 2 79,40 2
19,25 2 78,75 2 19,50 2 78,90 2 20,50 2 79,50 2
19,30 4 78,80 4 19,60 4 79,00 4 20,60 4 79,60 4
19,35 3 78,85 3 19,70 3 79,10 3 20,70 3 79,70 3
19,40 1 78,90 1 19,80 1 79,20 1 20,80 1 79,80 1
19,45 3 78,95 3 19,90 3 79,30 3 20,90 3 79,90 3
19,50 4 79,00 4 20,00 4 79,40 4 21,00 4 80,00 4
19,55 4 79,05 4 9010 4 79,50 4 21,10 4 80,10 4
19,60 5 79,10 5 20,20 5 79,60 5 21,20 5 80,20 5
19,65 4 79,15 4 20,30 4 79,70 4 21,30 4 80,30 4
19,70 3 79,20 3 20,40 3 79,80 3 21,40 3 80,40 3
19,75 6 79,25 6 20,50 6 79,90 6 21,50 6 80,50 6
19,80 5 79,30 5 20,60 5 80,00 5 21,60 5 80,60 5
19,85 5 79,35 5 20,70 5 80,10 5 21,70 5 80,70 5
19,90 6 79,40 6 20,80 6 80,20 6 21,80 6 80,80 6
19,95 4 79,45 4 20,90 4 80,30 4 21,90 4 80,90 4
20,00 4 79,50 4 21,00 4 80,40 4 22,00 4 81,00 4
20,05 5 79,55 5 21,10 5 80,50 5 22,10 5 81,10 5
20,10 4 79,60 4 21,20 4 80,60 4 22,20 4 81,20 4
20,15 3 79,65 3 21,30 3 8070 3 22,30 3 81,30 3
20,20 3 79,70 3 21,40 3 80,80 3 22,40 3 81,40 3
20,25 3 79,75 3 21,50 3 80,90 3 22,50 3 81,50 3
20,30 2 79,80 2 21,60 2 81,00 2 22,60 2 81,60 2
20,35 2 79,85 2 21,70 2 81,10 2 22,70 2 81,70 2
20,40 3 79,90 3 21,80 3 81,20 3 22,80 3 81,80 3
20,45 1 79,95 1 21,90 1 81,30 1 22,90 1 81,90 1
20,50 2 80,00 2 22,00 2 81,40 2 23,00 2 82,00 2
20,55 3 80,05 3 22,10 3 81,50 3 23,10 3 82,10 3

3aganue Ne 2

AHanu3 BO3ayxa Ha cofepKaHHe KOMIIOHEHTa X XpoMaTorpauuecKuM METOAOM IS
JIBYX CEpUH Jai CIeAYyIOIIe pe3yabTaThl (Tao.1).

1. TpuHamnexxutr au pe3yapTaThl 00EUX BBIOOPOK OJHOW TOM
COBOKYITHOCTH (110 Q-KpUTEPHIO).

2. [IpousBecTH 1S IBYX CEPHH OMBITOB CTATUCTUYECKYIO 00pabOTKY, pe3yIbTaToB.

3. TlpuHamnmexaT Ju Pe3yJabTaThl 00€WX BHIOOPOK W OJAHOW M TOW K€ TEeHEpPaTbHOU

coBokymHoCTHU. [IpoBeputs mo kputepuro Cteronenta t (o = 0,95; n = 14).

Tabmwmia 1

)K€ TEHEPAIbHOU

| Ne | Kowmmo |




Bap | HEHT Coneprxanre KOMIIOHEHTa X
naH
Ta
1 N, I 79,42 | 81,18 | 79,24 | 79,16 | 80,90 | 78,78 | 79,12 | 79,20
Il 79,75 | 80,81 | 79,94 | 79,90 | 80,74 | 80,74 | 79,68 | 79,91
2 O, I 18,80 | 18,90 | 18,95 | 18,82 | 18,76 | 18,93 | 18,91 | 18,97
Il 19,10 | 18,98 | 18,94 | 18,92 | 18,89 | 18,86 | 18,84 | 18,90
3 Ar, I 0,933 | 0,928 | 0,916 | 0,922 | 0,935 | 0,933 | 0,930 | 0,929
I 0,945 | 0,942 | 0,939 | 0,937 | 0,940 | 0,944 | 0,938 | 0,936
4 N2 I 78,08 | 78,20 | 78,34 | 78,28 | 78,50 | 78,32 | 78,47 | 78,11
I 78,60 | 78,45 | 78,56 | 78,56 | 78,70 | 78,58 | 78,49 | 78,42
5 0O, I 19,70 | 19,75 | 19,72 | 19,20 | 19,68 | 19,80 | 19,78 | 19,81
I 20,68 | 20,56 | 20,54 | 20,60 | 20,52 | 20,55 | 20,42 | 20,40
6 Ar; | 0,956 | 0,954 | 0,952 | 0,956 | 0,953 | 0,958 | 0,957 | 0,956
Il 0,962 | 0,968 | 0,964 | 0,965 | 0,960 | 0,961 | 0,965 | 0,963
7 N> I 80,05 | 80,20 | 80,16 | 80,26 | 80,34 | 80,10 | 80,12 | 80,28
Il 79,98 | 80,06 | 79,90 | 80,26 | 80,15 | 80,30 | 80,29 | 80,31
8 O, I 20,95 | 20,88 | 20,93 | 21,00 | 20,89 | 20,98 | 20,92 | 20,90
Il 20,87 | 20,85 | 20,81 | 20,86 | 21,12 | 20,92 | 20,84 | 20,87
9 Ar, I 0,923 | 0,926 | 0,926 | 0,920 | 0,918 | 0,924 | 0,925 | 0,919
Il 0,932 | 0,936 | 0,928 | 0,929 | 0,930 | 0,935 | 0,940 | 0,938
10 N, | 7795 | 78,08 | 77,90 | 77,92 | 78,10 | 78,05 | 78,07 | 77,99
I 78,08 | 78,13 | 78,02 | 78,16 | 78,20 | 78,26 | 78,14 | 78,23
11 0O, | 2190 | 21,87 | 21,80 | 21,86 | 21,89 | 2182 | 21,92 | 21,85
I 21,78 | 21,85 | 2192 | 21,89 | 21,84 | 21,89 | 21,95 | 21,98
12 Ar; I 0,954 | 0,956 | 0,953 | 0,549 | 0,548 | 0,950 | 0,952 | 0,949
Il 0,936 | 0,946 | 0,938 | 0,944 | 0,948 | 0,939 | 0,940 | 0,941
3apnanme Ne 3

N3 0,5 r TexHuueckoro MeIHOro Kymopoca TpurotoBwian 1 1 pactBopa. s
OTpeNieNIeHus] COJIepKaHusl Med B IMPUTOTOBIEHHOM pacTBOpe O0ToOpaiu 25 M aJluKBOTHI U
npubasuia k HeMy 10 mu 10 % pactBopa Kl. Beigenusmuiics I, orrutpoBanu 0,051 pactBopoM
tuocynspata Na amnepomerpuuecku. Pesynbrarel TuTpoBaHus B Tabmune 2. Paccuutats
CTENEeHb YUCTOThI UCIIOJIb30BAHHOTO MEIHOTO KyIopoca.

Tabmnuma 2
No
Bap
uaH Pe3ynbrarel TUTpOBaHUS
Ta
1 V M 0,00 0,10 0,20 0,30 0,40 0,50 0,55 0,60
(Na;S;05)
I(mA) 64 54 46 35 24 15 5 0,00
2 V M 0,00 0,15 0,19 0,24 0,35 0,44 0,51 0,56
(N&zSzOg)
I(mA) 50 46 33 30 14 8 6 0,00
3 V M 0,00 0,20 0,40 0,50 0,60 0,70 0,75 0,80
(NayS,03)
I(mA) 65 50 40 30 20 10 5 0,00
4 \VAY N 0,00 0,20 0,30 0,40 0,50 0,60 0,70 0,75
(Nazszog)
I(mA) 70 50 40 30 25 18 10 0,00




5 \VAYui 0,00 0,12 0,19 0,23 0,30 0,35 0,40 0,46
(NazS,03)

I(mA) 56 46 35 25 14 8 4 0,00

6 V, M 0,00 0,42 0,48 0,56 0,62 0,70 0,82 0,9
(Nazszo3)

I(mA) 68 56 45 35 17 9 3 0,00

7 \VAY N 0,00 0,10 0,20 0,30 0,40 0,45 0,50 0,55
(Nazszo3)

I(mA) 45 35 28 20 14 10 5 0,00

8 V M 0,00 0,12 0,25 0,40 0,50 0,60 0,65 0,70
(NazS,03)

I(mA) 57 48 42 28 20 12 6 0,00

9 V, M 0,00 0,10 0,20 0,30 0,50 0,60 0,70 0,90
(Na,S,03)

I(mA) 65 58 50 42 30 22 5 0,00

10 \VAY N 0,00 0,10 0,20 0,30 0,50 0,60 0,70 0,80
(N&zSzOg)

I(mA) 68 61 52 42 25 15 6 0,00

11 \VAY N 0,00 0,18 0,24 0,35 0,40 0,46 0,57 0,60
(N&zSzOg)

I(mA) 72 64 52 43 30 19 4 0,00

12 \VAY N 0,00 0,12 0,20 0,30 0,45 0,60 0,70 0,75
(Na28203)

I(mA) 65 52 45 37 26 15 6 0,00

Tabmuua 3nauenus Q — kpuTepus
Kputnueckue 3HaueHus Q — KpuTepus JUlsl pa3IMyHON JOBEPUTENIbHONW BeposiTHOCTH P
4yucia U3MEepeHun N:

n P

0.90 0.95 0.99
3 0.89 0.94 0.99
4 0.68 0.77 0.89
5 0.56 0.64 0.76
6 0.48 0.56 0.70
7 0.43 0.51 0.64
8 0.48 0.55 0.68
9 0.44 0.51 0.64
10 0.41 0.48 0.60

Tabnuna 3nauenuit kputepus Ouiepa (F- kputepus)

3navenus kpurepus Ouiepa (F — kputepust) g yposusa 3Haunmoctu p=0,05 (wim
noBepuTenbHON BeposTHocTH P=0,95)

f1 — uncno creneneii cBoOOABI Oonbliel nucnepcu, f, — uncio creneHelr cBOOOIBI MEHBIIIEH

JUCTIEPCUU
[ 1
1 2 3 4 5 6 7 8 9 10 11
1 161 200 216 225 230 234 238 239 241 242 246
2 18.51 | 19.00 | 19.16 | 19.25 | 19.30 | 19.33 | 19.35 | 19.37 | 19.38 | 19.40 | 19.43
3 10.13 | 955 | 9.28 | 912 | 901 | 894 | 889 | 885 | 881 | 8.79 | 8.70
4 771 | 694 | 659 | 6.39 | 6.26 | 6.16 | 6.09 | 6.04 | 6.00 | 596 | 5.86
5 6.61 | 579 | 541 | 519 | 505 | 495 | 488 | 482 | 477 | 474 | 4.62




6 599 | 514 | 476 | 453 | 439 | 428 | 421 | 415 | 410 | 406 | 3.94
7 559 | 474 | 435 | 412 | 397 | 387 | 3.79 | 3.73 | 3.68 | 3.64 | 351
8 532 | 446 | 407 | 3.84 | 369 | 358 | 350 | 344 | 3.39 | 3.35 | 3.22
9 512 | 426 | 386 | 3.66 | 348 | 3.37 | 3.29 | 3.23 | 3.18 | 3.14 | 3.01
10 496 | 410 | 3.71 | 348 | 333 | 322 | 314 | 3.07 | 3.02 | 298 | 2.85
11 484 | 398 | 359 | 3.36 | 3.20 | 3.09 | 3.01 | 295 | 290 | 285 | 2.72
12 475 | 3.89 | 349 | 326 | 3.11 | 3.00 | 291 | 285 | 280 | 275 | 2.62
13 467 | 381 | 341 | 318 | 3.03 | 292 | 283 | 277 | 271 | 267 | 2.53
14 460 | 3.74 | 334 | 311 | 296 | 285 | 276 | 270 | 265 | 260 | 2.46
15 454 | 368 | 3.29 | 306 | 290 | 279 | 271 | 264 | 259 | 254 | 2.40
16 449 | 3.63 | 3.24 | 301 | 285 | 274 | 266 | 259 | 254 | 249 | 2.35
17 445 | 359 | 320 | 296 | 281 | 270 | 261 | 255 | 249 | 245 | 231
18 441 | 355 | 316 | 293 | 277 | 266 | 258 | 251 | 246 | 241 | 2.27
19 438 | 352 | 3113 | 290 | 274 | 263 | 254 | 248 | 242 | 238 | 2.23
20 435 | 349 | 310 | 287 | 271 | 260 | 251 | 245 | 239 | 235 | 2.20
Tabnuna 3nauenuit kputepusi Cteronenta (t — kpurepus)
Kputnueckue 3Hauenus kodgdumnuenra Crerogenra (1 — kpurepust) s pa3TuaHON
JIOBEPUTEIbHOM BeposiTHOCTH P U umcia creneneit cBo6o sl f:
f P
0.80 0.90 0.95 0.98 0.99 0.995 0.998 0.999
1 3.0770 |6.3130 12.7060 | 31.820 |63.656 | 127.656 |318.306 | 636.619
2 1.8850 | 2.9200 4.3020 6.964 9.924 14.089 22.327 31.599
3 1.6377 |2.35340 | 3.182 4.540 9.840 7.458 10.214 12.924
4 1.5332 | 2.13180 | 2.776 3.746 4.604 5.597 7.173 8.610
5 1.4759 | 2.01500 | 2.570 3.649 4.0321 | 4.773 5.893 6.863
6 1.4390 |1.943 2.4460 3.1420 | 3.7070 | 4.316 5.2070 5.958
7 1.4149 | 1.8946 2.3646 2.998 3.4995 | 4.2293 4.785 5.4079
8 1.3968 | 1.8596 2.3060 2.8965 |3.3554 | 3.832 4.5008 5.0413
9 1.3830 | 1.8331 2.2622 2.8214 | 3.2998 | 3.6897 4.2968 4.780
10 1.3720 | 1.8125 2.2281 2.7638 |3.1693 | 3.5814 4.1437 4.5869
11 1.363 1.795 2.201 2.718 3.105 3.496 4.024 4.437
12 1.3562 | 1.7823 2.1788 2.6810 |3.0845 | 3.4284 3.929 4.178
13 1.3502 | 1.7709 2.1604 2.6503 | 3.1123 | 3.3725 3.852 4.220
14 1.3450 | 1.7613 2.1448 2.6245 | 2.976 3.3257 3.787 4.140
15 1.3406 | 1.7530 2.1314 2.6025 | 2.9467 | 3.2860 3.732 4.072
16 1.3360 | 1.7450 2.1190 25830 |2.9200 | 3.2520 3.6860 4.0150
17 1.3334 | 1.7396 2.1098 2.5668 | 2.8982 | 3.2224 3.6458 3.965
18 1.3304 | 1.7341 2.1009 25514 | 2.8784 | 3.1966 3.6105 3.9216
19 1.3277 | 1.7291 2.0930 25395 |2.8609 |3.1737 3.5794 3.8834
20 1.3235 | 1.7247 2.08600 |2.5280 |2.8453 | 3.1534 3.5518 3.8495
21 1.3230 | 1.7200 2.0790 25170 |2.8310 | 3.1350 3.5270 3.8190
22 1.3212 | 1.7117 2.0739 25083 | 2.8188 | 3.1188 3.5050 3.7921
23 1.3195 | 1.7139 2.0687 24999 | 2.8073 | 3.1040 3.4850 3.7676
24 1.3178 | 1.7109 2.0639 24922 | 2.7969 | 3.0905 3.4668 3.7454
25 1.3163 | 1.7081 2.0595 24851 | 2.7874 | 3.0782 3.4502 3.7251
26 1.315 1.705 2.059 2.478 2.778 3.0660 3.4360 3.7060
27 1.3137 | 1.7033 2.0518 24727 | 2.7707 | 3.0565 3.4210 3.6896




Kpurepun oneHKkH 1JIs1 04HO-3204HOM (.0.:

- MakcuMaibHO 20 0aIoB 3a KOHTPOJIBHYIO pabOTy (€ciu Bce OTBETHI MPABUIIBHBIE), CHUYKACTCH,
€CJIM OTBETHI HEBEPHBIC 3a | HENPABUIIbHBIN OTBET CHUMAETCS 5 0aos;
- MUHUMaJIbHO 12 GaisioB 3a KOHTPOJIBbHYIO paboTy (eciu | OTBEeT He MPaBHIBLHBIN).



MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
(benepanbHOro TOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKIACHUS
BhICIIIEr0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY

Dakynomem TEXHOJIOTMUECKUN
Kageopa Hedrexumuyeckoro cuHTe3a

VYyebHbIM TUTAHOM 1O HampasieHuio moArotoBku 18.04.01 «Xumudeckass TEXHOIOTHUS»
JUIsE O0yYaroNuXcsk MPeIyCMOTPEHO MPOBEICHUE MPAKTUYCCKUX 3aHITHA 1O JUCIUIUIMHE IO
mucruminae @T/1.01 Cratuctuueckas oOpaboTKa SKCIEpUMEHTANBHBIX JaHHBIX B 1 cemecTpe.
OO0yyarommmcst peAsiararoTcsi pa3HOYPOBHEBBIC 3a/1a4H U 33/1aHUs PEKOHCTPYKTUBHOTO YPOBHS,
MO3BOJISIIOIINE OIICHUBAaTh W JMArHOCTUPOBATh YMEHHUS CHUHTE3UPOBATh, aHAJIU3UPOBATH,
0000maTe (akTHUECKUH € TEOPETHUSCKUU Marepual ¢ (QOpMYyIUPOBAHHUEM KOHKPETHBIX

BBIBOZOB, YCTAHOBJICHHUEM ITPUIUHHO-CIICACTBCHHBIX CBSI3CH.

KomnuiekT 3axanuii 1Ji1 pac4eTHbIX padoT
no aucuumummae @T/.01 Cratuctrueckas 00paboTKa SKCIEPUMEHTATbHBIX JaHHBIX

Pacuernas paGora Ne 1

1.B xXone pa6OTBI ABYX PCAaKTOPOB IO BBIACICHUIO KOHCYHOTO IMPOAYKTA CKECAHCBHO

CHUMAJTUCh CIIETYIOIIHE TIOKA3aTeNlN CEIEKTUBHOCTH TpolLiecca:
Peakrop 75 |76 |74 |74 |75 |78 |78 |76 |76 |79 |75 |75 |75 |77 |76 |77 |77 |78 |76 |75
Peaxtop 77 |77 |75 |74 |76 |75 |75 |78 |79 |77 |78 |78 |76 |76 |75 |74 |76 |77 |76 |77
Fr 2.3
71 |165

Paccunrars:
1)Hanbosee BeposITHBIC 3HAYECHHS CEJIEKTUBHOCTH KaXKI0ro nporiecca; 2)F -
Kkputepuii; 3)Z - KpUTEpHii.

2. OleHKa AMCIIEPCHH 10 KOHBEPCHH Tpolecca cocTapiser 6-=3. [loka3aHus KOHBEPCHH

CHUMaJHCh B TeueHue 20 THel 1 BBIMISIST CIEAYIOIIUM 00pa3oM:

45 |53 |50|48 |48 |49 (53 (52 (45 |49 |47 |46 |52 |49 (48 |50 |51 |45 |46 |48

X% [30.1

Paccunrare kpurtepmii IlupcoHa W TNpOBEepUTH NPHUHAISKHOCTH JAHHOM BHIOOPKH 3aKOHY

HOPMAJIBHOTO PaCTIpe/IeIICHHS.

A1 A2 A3 A4 A5 Ae A7 A8 A9 AlO




0,4734 | 0,3211 | 0,2565 | 0,2085 | 0,1686 | 0,1334 | 0,1013 | 0,0711 | 0,0422 | 0,0140

3. B xone paGoThl ABYX PEaKTOPOB MO BBIICICHUIO KOHEYHOIO IPOAYKTA €XKEIHEBHO

CHUMAJIMCH CIICAYIOIIHC IMMOKA3aTCIM CEJICKTUBHOCTH IIPOLICCCa:

Peaktop 75 |76 |74 |74 |75 |78 |78 |76 |76 |79 |75 |75 |75 |77 |76 |77 |77 |78 |76 |75

Peaxrop 77 |77 |75 (74 |76 |75 |75 |78 |79 |77 |78 |78 |76 |76 |75 |74 |76 |77 (76 |77

Fr 2.3

71 |165

PaccuuTars:
1 )HanboIIee BEPOATHBIC 3HAYEHHS CEIEKTHBHOCTH KayKI0T0 mporiecca; 2)F -
Kkputepuii; 3)Z - KpuTepuii.

4. OLeHKa QUCIIEPCHH 110 KOHBEPCUH MpOLiecca CocTaBisieT 6°=3. [l0KasaHus KOHBEPCHH

CHUMAIKCH B TeueHune 20 JHEH U BBINIAIAT CIASAYIONUM 00pa3oM:
45 |53 |50(48 |48 (49 (53 |52 |45 |49 (47 |46 (52 |49 |48 |50 |51 |45 |46 |48

X% [30.1

Paccuutare kpurtepuit IlupcoHa u mNpoBepuUTh NPUHAIIEKHOCTh JAHHOM BHIOOPKU
3aKOHY HOPMAJIBHOTO pacIpeIelIEHusI.

A Ao As As As As Az As Ao A1

0,4734 | 0,3211 | 0,2565 | 0,2085 | 0,1686 | 0,1334 | 0,1013 | 0,0711 | 0,0422 | 0,0140

5. BoiOopka 3HaueHMII KOHBEpCHMHM IHpollecca MpeACTaBIeHa CIIEAYIOLUUM 00pa3oM:

88 |91 |93 (89 |92 |89 (92 (83 |91 (89 (94 (88 |93 |92 (94

Nmeet 1u nanHas BeIOOpKa rpyOblie ommbku? Paccuntares U u T - kpurepun.

2
QTaG 15 QTa6 14 a 6 UTaG t

0,338 0,35 90,2 3 1,65 2,15

6. Bbibopka 3HaYeHMH KOHBEPCHM IIpoLlecca MPEACTaBlIeHa CIEIYIOIUM 00pa3oM:

83 |84 (85 |84 |85 |86 |88 (79 (83 |87 |83 (86 (85 |84 |83

Nmeer mu qannas BeiOopka rpyosie ommoku? Paccunrats U u T - kputepun.

2
QTaG 15 QTa6 14 a 6 UTa6 t

0,338 0,35 84 3 1,65 2,15

Pacuernas padora Ne2

1. BpiOopka 3HaYeHM KOHBEPCHHU TIpoIlecca TMPECTaBIeHa CIEAYIOMUM 00pa3oM:

88 |91 |93 (89 |92 |89 (92 (83 |91 (89 (94 (88 |93 |92 (94

Nmeet mu nanHas BeiOOpka rpyosie ommOku? Paccunrars U u T - kputepun.

2
QTaG 15 QTa6 14 a 6 UTa6 t

0,338 0,35 90,2 3 1,65 2,15

2. BriOopka 3HaueHW KOHBEPCHMHU TIpollecca MPEICTaBIICHA CISAYIOIIUM 00pa3oM:



83 (84 (85 |84

85 (86

88 |79

83

87

83

86

85 |84

83

QTaG 15 QTa6 14

a

62

U Tab

t

0,338 | 0,35

84

3

1,65

2,15

Nmeer nmu nanHas BeIOOpka rpyobie ommoOku? Paccunrats U u T - kputepum.

3. B xoxe pa®oThI ABYX PEaKTOPOB IO BBIICICHUIO KOHEYHOTO MPOYKTA €XKEITHEBHO

CHUMAJIMCh CIICAYIOINHE IMMOKa3aTCIN CCICKTUBHOCTH IIpoLECcCa:

1 peaxrop | 41 |42 |41 [43 [42 (42|42 [43 |46 [44 [42 |43 {42 |42 [43 [42 |43 [43 |44 [43
2 peakrop | 44 |46 |43 |42 |43 (43|42 |43 |44 |46 [45 |46 |41 |42 |44 [45 |45 |41 |44 |44
|:T 2,3
Z. 1,65
Paccunrars:
1)Hanboee BepOsITHBIC 3HAUEHHS CEJICKTUBHOCTH KaJI0TO IMPOIIECCa;
2)F - xpurepwuii;
3)Z - xputepuii.
4. OueHka gucrnepcuu N0 KOHBEPCHH MIPOLIECCA COCTABIISAET 6°=3. [okasanus KOHBEPCUU
CHUMaJIHCh B TeueHue 20 JHEN U BBIMJBIAT CIEAYOIMM 00pa3oM:
21 (26 |27 |23 |24 |26 |25 |21 |24 |22 |21 |27 (24 |27 |25 |22 ({24 (21 (22 |25

X+°7130.1

Paccunrate kputepuii IlupcoHa ¥ TpPOBEPUTH NPUHAUICKHOCTH JAHHOH BHIOOPKH 3aKOHY
HOPMAaJIbHOTO paclpeeCHHMsL.

Ay A,

Az

Aq

As

As

A7

Ag

Ag

Ao

0,4734 | 0,3211

0,2565

0,2085

0,1686

0,1334

0,1013

0,0711

0,0422

0,0140

82

87 |90 |72 |79 |81 |80 (85 (84 (89 |86 (84 |86 |84 |85

Nmeer 1 nanHas BeIOOpKa rpyosie ommoku? Paccuntars U n T - kpurepum.
QTaG 15 QTa6 14 a 62 UTaG t
0,338 0,35 84 3 1,65 2,15

5. BriOopka 3HaueHH KOHBEPCHM TMpoliecca MpPEeACTaBiIeHa CIEAYIOIUM 00pa3oM:

6. B xo1e paboThl ABYX PEaKkTOPOB IO BHIACICHUIO KOHEYHOTO MPOAYKTa €KETHEBHO CHUMAJIUCH

CJICAYIOMUC MTOKA3aTCJIN CCIICKTUBHOCTHU IIPpOLECCCa:

1 peaktop| 56

56 |55

54 |52

56

56

55

55 |54

56

57

53 |53

54

54

54

55

54

54

2 peakrop 51

51 (52

52 |52

53

51

52

56 |57

52

52

53 |51

51

52

54

52

52

52

Fr 2,3

Zr 1,65

Paccuurarts:

1)HanOosiee BeposATHBIC 3HAUEHUS CEJIEKTUBHOCTH KaX/I0T0 MPOLEcca;

2)F - kpuTepwii;
3)Z - xputepuii.

Kpurepun oueHku 1151 04HOoi ¢.o.:




3a KaXOyl pacyeTHyI0 paboTy MakcuMaibHO 20 OaijioB - 3a IMOJIHBINA, pa3BepHYTHIN
OTBET Ha MOCTaBJCHHBIE BOIPOCHI; CHI)KAETCS, €CIIM OTBEThl HEBEPHbIC 3a | HENpaBUIIbHBIN
OTBET CHUMAaeTCs 2 0aina;

3a KaxIyl pacueTHYK paboTy MHUHUMAIbHO 12 OaJIoB — 3a HEMOJHBIA OTBET C
JIOMYIIIEHUEM TPYOBIX OMIMOOK MPH OMPEAEICHUN CYIIHOCTH PACKPHIBAEMBIX MMOHITUMN, TEOPHA,
SBIICHUI



MuHHCTEpCTBO HAYKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparun
HmxHexkaMCKuli XHMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((huua)
(benepanbHOro rocy1apcTBEHHOIO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIET0 00pa30BaHuUs
«KazaHcKkuii HallMOHAIBHBIN UCCIIEI0OBATEIILCKUN TEXHOJIOTMYECKUI YHUBEPCUTET»

Daxynvmem TEXHOJIOTUYECKUN
Kagheopa Heprexummueckoro cuHTe3a

CoNoOA~WNE

[ S
N - O

13.

14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24,
25.

KommuiekT Bonpocos 1Jis 3a4éra
o gucuumumae OT.01 Cratuctrueckas 00pad0TKa SKCIIEPUMEHTAIbHBIX JIAHHBIX

BapuanuonHnsle psabl ¥ KX XapaKTePUCTUKH.

[lepBuunas 006paboTKa pe3ynbTaTOB HAOIIOACHUH.

Pacuer BEIOOPOYHBIX XapaKTEPUCTUK CTATUCTUUYECKOTO PACIPECICHHUS.
WNuTtepBanbHbIe (OBEPUTEIbHBIC) OLICHKU MTAPaMETPOB PACIIPEICIICHUS.
[TpoBepka cOOTBETCTBUS BEIOOPKH HOPMAJILHOMY 3aKOHY pacrpezesieHusl.
[TocTpoeHre KpuBOK HOPMAJILHOTO PACTIPEACIICHUS 10 ONBITHBIM JAHHBIM.
CrarucTuyeckue OIIeHKU MapaMeTpoB paclpeaeecHusl.

IIpoBepka CTaTUCTUYECKUX THUIIOTES.

OreHKa BeHMYMHBI TOTPEIIHOCTH.

. IlonsiTHE O CITy4allHOW BEJIMYUHE.
. BbIIBM)KEHUE U IPOBEPKA TUIIOTES.
. lcrionb30BaHKUE 3JIEMEHTOB KOPPEISILIMOHHOIO U PETPECCHMOHHOIO aHAIM3a B XUMHUYECKOH

TEXHOJIOTHH.
Onenka BiIMgHUA (GAKTOPOB HAa TEXHOJOTUYECKHUI MPOLECC C MOMOIIBI0 METOAA CIIy4ailiHOTO
OanaHca.

Brienenne cymecTBeHHBIX ()aKTOPOB METOJIOM DKCIIEPTHBIX OLIEHOK.

Merton «iepeGopay.

MeToa SBOTIOIMOHHOTO TUTAHUPOBAHHS.

[TocnenoBaTenbHbIN CUMILIEKC-METOI.

OnTumuzanusi TEXHOJOTMYECKUX IPOIECCOB C IMOMOIIbI0 OOOOIIEHHOro MoKa3aTels
KeNaTeIbHOCTH.

YcTaHoBieHUE HanUuus «Iperdar.

VYyer BpeMeHHOT 0 Jipeiida nmpu yrnpaBieHUH U ONTUMH3ALNN TEXHOJIOTMYECKOT0 Ipoliecca.
VYnpasieHrne U ONTHMHU3AIUS TEXHOJIOTHYECKHX TPOIIECCOB, COJCPIKANINX KOJINIECTBEHHBIC
U Ka4eCTBEHHBbIE (DaKTOPBI.

[Tonb30BaHue TabIUIIAMH (PAKTOPHBIX SKCIIEPUMEHTOB.

[Tnanbl HSKCIEPUMEHTOB JUIsI MOJIENIel BTOPOTO MOPSIIKA.

[TaHBI SKCIEPUMEHTOB TSI TOJIMHOMUHAITBHBIX MOJIENIEH TPETHETO MOPSIKA.

[Tnanel SKCIEPUMEHTOB JUISl KCCIIEZOBAHUS CMECEii.

Kpurepun oueHKH 111 04HO-32049HOH ¢.0.:

- MakcuMasibHO 40 6aIoB 3a OTBET, CHMIKAETCS, €CITM OTBETHI HEBEPHBIC, 3a | HENmpaBUIIBHBIN
OTBET CHUMAETCA 5 0alIoB;
- MUHUMAJIBHO 24 0aJU10B 3a OTBET.
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