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IlepeyeHb KOMIETEHIMHA U HHAMKATOPOB JOCTUKEHUS KOMIIETCHIUM ¢ YKa3aHUeM 3TanoB (OpMHUPOBAHUSA B MpoLecce
OCBOCHMS TUCHHUILIUHBI

IIK-1 Cnocoben k moucky, oOpaboTKe, aHaIM3y W CHUCTEMATHU3AIMH HAYyYHO-TEXHUYECKOW WH(POpPMAIMU 1O TEME HCCIICIOBAHUS, BBHIOOPY
METOJIUK ¥ CPEACTB PEIICHUS 33/1a41

1.1 3naer npuHIMITE (HOPMUPOBAHMS ITAIbl BBHIIOIHEHUS HAYYHO-HUCCIIEOBATEIBCKUX paboT M pa3pabOTOK; METOJbl MOUCKA, 00paboTKH U
nepeiaun Hay4yHoil nHPOPMAIK, COBPEMEHHBIC METObI aHAIN3a ITPOAYKTOB XUMUYECKOH niepepaboTku HehTH

1.2 YMeeT ocyliecTBIATh MOMCK MHPOPMAIMU C IPUMEHEHHEM COBpeMEeHHOW HayuHO# 6a3bl (Scopus, Web of Science, e-library, Pat Scape, Find
Patent n xap.); IPOrHO3MPOBATH XUMH3M IPOLECCA; YCTAHABIMBATH CTPYKTYPY XHMHYECKOTO COCJMHEHHS C IOMOIIBI0O COBPEMEHHBIX (H3UKO-

XHUMHUYCCKUX MCTOA0B aHAJIn3
1.3 Bnaz[eeT (bHBHKO-XHMquCKI/IMI/I MCTOAAMH aHaJIM3a XHMMHYCCKHUX COG,Z[I/IHGHI/Iﬁ AJIsT pCHICHUA HAYUYHbIX, HAYUYHO-IIPOU3BOACTBCHHBIX U
IMPOU3BOJACTBCHHBIX 3aJa4; IMPUHLUIIAMHA OpTraHHU3allvui U IJIaHWPOBAHUA HAYUYHO-UCCIICAOBATCIBCKUX pa60T; MCTOAAaMHU KOHTPOJIA TCXHOJIOTMYCCKHUX

IIpOoHcCCOB

Hnouxamoput dmanvt hopmuposanus é npoyecce 0c60eHUA OUCYUUNTIUHDBL
OOCHUINCEHUR (vkazams ece memol uz PIIJ])
KomnemeHnyuu Haumenoeanue oyeHounozo
Jexyuu Ilpaxkmuueckue Jlabopamopuoie Kypcoeoit npoekm cpeocmea
3anamus, n1adopamopi 3anaAmuA (paboma)
NPAKMUKym
IK-1.1 Tema 1- Tema 1-Tema 4 He npedycmompenwt | He npedycmompenst | KoHTpoibHas paborta,
Tema 5 pacueTHble paboThl Nel,2, 3auer
IK-1.2 Tema 1- Tema 1-Tema 4 He npedycmompenwt | He npedycmompenst | KonTpoibHas paborta,
Tema 5 pacueTHbie paboThl Nel,2, 3aueT
IK-1.3 Tema 1- Tema 1-Tema 4 He npedycmompenwt | He npedycmompenst | KoHTpOsIbHAS pabora,
Tema 5 pacueTHble paboTel Nel,2, 3auer




Ilepeuensv oyenounvix cpeocme no OUCYUNJIUHE

Ouenounvile cpeocmea Kon-6o Min, éannoe Max, oannoe
Koumponovnas paboma 1 12 20
Pacuemnan paboma 2 24 40
3auem 1 24 40
Hmoczo: 60 100




IlIkana ouenueanusn

Mudposoe
BbIPpa’KeHHE

Beipakenue B
oajiax:

CioBecHoe
BbIpakeHHe

Kputepun oneHKH HHIMKATOPOB JOCTHKEHHUS TPU (popMe KOHTPOJIA:

3K3aMeH / 3a4eT ¢ OLeHKOM

3a4dyer

5

87 -100

OT1iIuyHO
(3auTeHo)

OneHKa «OTIUYHO» BBICTABISIETCS CTYIEHTY, €CIH TEOPETHYECKOe
coJiep)KaHue Kypca OCBOEHO IOJHOCTHIO, 0€3 MpOoOesoB; MCcUYEepIBIBAIOILE,
MOCJEeI0BAaTEIFHO, YeTKO M JIOTMYECKHM CTPOWHO H3JIaraeT MaTepual;
CBOOOJHO CIIpaBISieTCSl C 3afadyamMH, BONPOCAMH W APYTHMMH BHIAMH
IIPUMEHEHUS] 3HAHUM; HCIONB3yeT B OTBETE IOIOJHUTENIBHBIH MaTephai
BCE IMPENyCMOTPEHHBIE MPOrpaMMOI 3aJaHMs BBIIIOJHEHBI, KA4€CTBO MX
BBHITMIOJIHEHHUSL OIICHEHO YHCJIOM OaioB, OMU3KAM K MaKCHUMAaJbHOMY;
aHAJIM3UPYET MOJIYYEHHBIC DPE3YJIbTAaThl; IPOSBISIET CAMOCTOSATEIBHOCTD
IIPY BBINIOJHEHUH 3aJlaHUH

74 - 86

Xopo1o
(3auTeHo)

OneHKa «XOpOLIO» BBICTABISIETCA CTYIEHTY, €CIH TEOPETHYECKOe
coJiep)kaHhe Kypca OCBOCHO IIOJIHOCTBIO, HEOOXOAWMBIE MPaKTUYECKUE
KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBAHbI, BCE MPEIyCMOTPEHHBIE
nporpaMMoil 0oOyueHHsT ydeOHblE 3aJaHUsl BBIIOJHEHBI, KAayeCTBO MX
BBITIOJTHEHHS JIOCTaTOYHO BBICOKOe. CTYIEHT TBEpAO 3HAeT Marepual,
IPaMOTHO M TIO CYIIECTBY H3JIaraeT €ro, He JOIMycKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC.

60 -73

VY noBnersopu
TEJBHO
(3auTeHO)

OneHka  «yIOBJIETBOPUTENBHO»  BBICTABISETCS  CTyAEHTY,  €CIH
TEOPETHYECKOE CO/EpKAHHE Kypca OCBOEHO YacTHYHO, HO MPOOEbl He
HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBLUIMHCTBO NPEAYyCMOTPEHHBIX
MIPOTpaMMOi 3a7jaHNi BBIIOJIHEHO, HO B HUX UMEIOTCS OLIMOKH, IPH OTBETE
Ha I[IOCTaBJICHHBII BOIIPOC CTYJEHT JOIYCKAaeT HETOYHOCTH, HEJTOCTATOUYHO
MpaBUWIbHbIE (OPMYIUPOBKH, HAOIIONAIOTCS HApYIICHUS JIOTHYECKON
IIOCJIEI0BATENbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTepHalla.

Ouenka «3aUTEHO» BBICTABJIACTCS
CTYJICHTY, €CIH OTBEThl Ha BOIPOCHI IO
TeMaM JAUCLUIUIMHBI II0CIIEA0BATEIbHBI,
JOTHUYECKH  U3JIOKEHBI,  JIOMYCKAITCS
HEe3HAUUTEIbHbIE HEJ04YeThl B OTBETE
CTyJEHTa, TakHe KaKk OTCYTCTBHE
CaMOCTOSATEIBHOTO  BBIBOZA, pEUCBHIC
OLIMOKH U TIp

Huxe 60

Heynosnersop
WUTENBHO
(1e 3auTeHo)

OneHka «HEYyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYAECHTY, €CIIM OH HE
3HA€T 3HAYUTEIBHOM YaCTH NPOrpPaMMHOIO MaTepuasna, JOIyCKaeT
CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMH
BBIMIOJIHSIET ~ TpakTHYecKue paboTbl, HEOOXOAMMBIE  INPAKTUYECKHE
KOMIIETEHIINK He CQOPMUPOBAHBI, OOJBIIMHCTBO MNPEAYCMOTPEHHBIX
MpoOTrpaMMoii O00y4eHHUs] Y4eOHBIX 3aJIaHWi HE BBIOJIHEHO, KAa4eCTBO HX
BBITOJIHEHHSI OLIEHEHO YHCIIOM OaJIJI0B, OJIM3KMM K MUHUMAJILHOMY

OLIGHKB. «HC 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC€ 3HACT
OCHOBHBIX TOHATHM TEMBI JUCIUIIIINHBI,
HC OTBCYACT Ha AOOINOJHUTCIIBHBIC H
HaBOJAIIME BOIIPOCHI IMTPETIOJaBaTCIIA.




MuHHCTEpCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unan)
(benepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BhICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem TEXHOIOTHUESCKHHA
Kageopa Hedrexumuyeckoro cuHTe3a

Hanpasnenue noaroroku: 18.04.01 Xumuueckas TEXHOIOTUS

[Tporpamma noarotoBku: «IIporeccsl 1 TEXHOJIOTUH TITyO0KO epepadoTKu HEPTH»

KommnuiekT 3a1anmii 1y KOHTPOJIbLHOM padoThI
no aucnumummae @T/.01 Cratuctryeckas 00paboTKa SKCIEPUMEHTAIbHBIX JaHHBIX

3aganue Ne 1
I'pynna ctynentoB u3 20 yenoBeKk MpoBela aHajiU3 BO3AyXa XpomarorpaduyecKum
METOJIOM, Ha COJepKaHus KomroHeHTa X (HeuetHble BapwaHThl Oy, yetHble Nj). s
nanbHelero pacuera Obun orobpansl 100 pe3yabTaToB, BBIYMCIUTE ACCUMETPHIO U JKCIIECCY,
UX JHCIIepCuH, pousBecT cpaBaenue. [lupuna xnacca S nmm 0,5 S.
Ne 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 Bapmanta
7 9
V, % mj 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

Amnamms BO31yXa Ha COJACPKaHHWC KOMIIOHCHTA X XpOMaTOFpa(I)I/I‘-IeCKI/IM METOJAOM IJIA

JIBYX CEpUi Jai CIeAyIOIIre pe3yabTaThl (Tao.1).
1. TpuHamnexxutr au pe3yapTaThl 00EUX BBIOOPOK OJHOW TOM

COBOKYITHOCTH (110 Q-KpUTEPHIO).

2. HpOI/IBBCCTI/I I IBYX CECPHUU OIIBITOB CTATUCTUYCCKYIO 06p3.60TKy, PE3YyJIbTATOB.

)K€ TEHEPAIbHOU

3. TlpunamnmexaT Jau Pe3yabTaThl 00€MX BBIOOPOK W OJHOW M TOW K€ TEHEepaIbHOM

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

Taomuma 1

| Ne | Kowmmo |




Bap | HEHT Conepxanre 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
Il 0,945 | 0,942 | 0,939 | 0,937 | 0,940 | 0,944 | 0,938 | 0,936
4 N> I 78,08 | 78,20 | 78,34 | 78,28 | 78,50 | 78,32 | 78,47 | 78,11
Il 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
Il 20,68 | 20,56 | 20,54 | 20,60 | 20,52 | 20,55 | 20,42 | 20,40
6 Ar; I 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; | 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

3amanme 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 Pe3ynbTarel TUTpOBaHUS
Ta
1 \VAYui 0,00 0,10 0,20 0,30 0,40 0,50 0,55 0,60
(Na;S;03)
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 AVA Vi) 0,00 0,20 0,30 0,40 0,50 0,60 0,70 0,75
(N&zSzOg)
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
(NaxS,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 V, M 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 \VAYui 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
(Nazszo3)

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

10 V M 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 V M 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
Kpurnueckue 3naueHns Q — Kpurtepus Ui pa3iIM4YHON JOBEPUTEIbHOH BeposiTHOcTH P
4yycia U3MEepEeHun 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 3nauenuii kputepus Ouiepa (F- kpurepus)

3Havenus kpurepus Ouiepa (F — kputepus) g yposusa 3Hauumoctu p=0,05 (win
noBepuTenbHON BeposTHocTH P=0,95)

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

JUCTIEPCUU
[ i
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 | 928 | 912 | 901 | 894 | 889 | 885 | 881 | 879 | 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 | 384 | 3.69 | 358 | 350 | 344 | 339 | 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 | 2.75 | 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 | 363 | 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 kodpdunuenra Crerogenra (t — 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 2.5830 |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 oOpa3oBanus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
(benepanbHOro TOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKIACHUS
BhICIIIEr0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY

Dakynbmem TEXHOJIOTUUECKUI
Kageopa Hedrexumuyeckoro cuHTe3a

VYyebHbIM TUTAHOM 1O HampasieHuio moArotoBku 18.04.01 «Xumudeckass TEXHOIOTHUS»
JUIsE O0yYaroNuXcsk MPeIyCMOTPEHO MPOBEICHUE MPAKTUYCCKUX 3aHITHA 1O JUCIUIUIMHE IO
nucturinae OTJI.01 Cratuctuyeckas o0paboTKa IKCIEPUMEHTAIBHBIX JaHHBIX B 1 cemecTpe.
OO0yuaromumMcs IpeaIararoTcs pa3HOYPOBHEBBIC 3a/1a41 U 33/IaHHSI PEKOHCTPYKTUBHOTO YPOBHS,
MO3BOJISIIOIINE OICHUBAaTh W JMArHOCTUPOBATh YMEHHUSA CHHTE3UpPOBATh, aHAIM3UPOBATH,
0000maTe (akTHUECKU W TEOPETHUSCKUU Marepual ¢ (OPMYyTUPOBAHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM MPUUNHHO-CIICICTBEHHBIX CBSI3CH.

KoMmuiekT 3aanuii 1J1s1 pac4eTHbIX padoT
o gucuumumae OT.01 Cratuctrueckas 00pad0TKa SKCIIEPUMEHTAIbHBIX JIAHHBIX

Pacuernas pabota Ne 1
1. B xoxe pa®oThl ABYX PEaKTOPOB IO BHIJACICHUIO KOHEUHOTO MPOAYKTa €KETHEBHO

CHUMAJIMCH CIICAYIOIIHEC IMMOKA3aTCIM CEJICKTUBHOCTH IIPOLICCCa:

Peakrop 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

: 2,3

:

Ir 165
Paccuurarts:

1)Hanbosee BepoSTHBIC 3HAYCHUSI CENIEKTHUBHOCTH KaXKI0T0 Tporiecca; 2)F -
Kkputepuit; 3)Z - KpuTepuii.
2. O11eHKa IUCTIEPCUN 110 KOHBEPCHH MPOIIECcca COCTABIISIET 6°=3. [okazauus KOHBEPCHUH

CHUMAIUCH B TeueHue 20 JHEN 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% 130.1

Paccuutare kpurepuit IlupcoHa u mMpoBepUTh NPUHAUIEKHOCTh JAHHOW BHIOOPKU 3aKOHY

HOPMAJIbHOT'O PACIIpCACIICHU.

Aq As Az Ay As As Ar Ag Ag Ao




0,4734 | 03211 | 0,2565 | 0,2085 | 0,1686 | 0,1334 | 0,1013 | 0,0711 | 0,0422 | 0,0140

3. B xone paGoThl ABYX PEaKTOPOB MO BBIAEIECHUIO KOHEYHOTO IPOAYKTA €XKEIHEBHO

CHUMAJIMCH CIICAYIOIIHC IMMOKA3aTCIM CEJICKTUBHOCTH IIPOLICCCa:

Peaxrop 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

2,3
Fr
I 165

PaccuuTars:
1 )HanboIIee BEPOATHBIC 3HAYEHHS CEIEKTHBHOCTH KayKI0T0 mporiecca; 2)F -
Kkpurepuii; 3)Z - KpUTepuii.
4. OLeHKa QUCIIEPCHH 110 KOHBEPCUH MpoLecca cocTapisieT 6°=3. [loKasaHus KOHBEPCHH
cHUMAIKCH B TeueHune 20 AHeW U BBINIAJIAT CIASAYIOIUM 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.

A1 Az A3 A4 A5 A6 A7 A8 A9 AlO
0,4734 | 0,3211 | 0,2565 | 0,2085 | 0,1686 | 0,1334 | 0,013 | 0,0711 | 0,0422 | 0,0140

5. BpiOopka 3Ha4eHWiI KOHBEpPCHH TIpolecca MPENCTaBlICHA CIEIYIOIUM 00pa3oM:

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

Wwmeer nu nanHas BeiOopka rpyosie ommnbOku? Paccuurars U u T - kputepun.

Quas 15 Qusis | @ 6’ Usas t
0,338 0,35 90,2 3 1,65 2,15

6. Boibopka 3HaueHMI KOHBEPCHM IIpollecca MPEACTaBleHa 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.

Qnas 15 Qnas 14 a 6’ Uns t
0,338 0,35 84 3 1,65 2,15

Pacuernas padora Ne2

1. BpiOopka 3Ha4YeHHI KOHBEPCHHU IIpollecca TMpEJCTaBlIeHa CIEAYIOIIUM 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.

QTa6 15 QTa6 14 a 62 UTaﬁ t
0,338 0,35 90,2 3 1,65 2,15

2. BriOopka 3HaueHWH KOHBEPCHMHU TIpollecca MPEICTaBIICHA CIEAYIOIUM 00pa3oM:



85

84

83

83 |84 |85 |84 (85 (86 |88 |79 |83 |87 83 86
Nmeer nmu nannas BeIOOpka rpyosie ommoOku? Paccunrats U u T - kpuTtepum.
QTa6 15 QTa6 14 a 62 UTa6 t
0,338 0,35 84 3 1,65 2,15

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 peaxrop | 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
Paccuurars:
1 )Hanboee BeposiTHBIE 3HAUEHHS CEJICKTUBHOCTH KaKJI0TO MPOLIECCa;
2)F - xpurepwuii;
3)Z - xputepuii.
4. OrieHKa QUCIIEPCHH 110 KOHBEPCHH IIpoLiecca cocTaisier 6°=3. [ToKasaHus KOHBEPCUH
CHUMaJIHMCh B TeueHue 20 JHEN U BBIMJBIAT CIEAYONMM 00pa3oM:
21 (26 |27 |23 |24 |26 |25 |21 |24 |22 |21 |27 (24 |27 |25 |22 ({24 (21 (22 |25
X+'7]30.1

Paccunrate kputepuii IlupcoHa ¥ TpPOBEPUTH NPUHAUICKHOCTH JAHHOH BHIOOPKH 3aKOHY
HOPMAJIbHOTO paclpeieICHMsL.

A; A, As

Ay

As

As

A7

As

Ag

AlO

0,4734 | 0,3211

0,2565

0,2085

0,1686

0,1334

0,1013

0,0711

0,0422

0,0140

5. Beibopka 3HaueHUli KOHBEpPCHUU TpoIlecca MPEACTaBICHA CIIEAYIOIIUM 00pa3oM:

85

82

87 (90 |72 |79 |81 (80 (85 (84 (89 |86 (84 |86 |84
Nmeer 1 nanHas BeIOOpKa rpyosie ommoku? Paccuntars U n T - kpurepum.
Qusis | Quos | @ 6° Uras t
0,338 0,35 84 3 1,65 2,15

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 peakTop

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 ouenku 1151 04Hoii ¢.o.:




3a KaXOyl pacyeTHy0 paboTy MakcuManbHO 20 OamioB - 3a IMOJIHBINA, pa3BepHYTHIN
OTBET Ha MOCTaBJCHHBIE BOIMPOCHI, CHI)KAETCS, €CIM OTBETHl HEBEPHbIC 3a | HENpaBUIbHBIN
OTBET CHUMAaeTCs 2 0aina;

3a KaXIyr pacueTHYK paboTy MUHHUMAIbHO 12 0a/utloB — 3a HEMOJHBIA OTBET C
JIOTYLIICHUEM TPYOBIX OMIMOOK MPH ONPENEICHNUN CYIIHOCTH PACKPHIBAEMBIX MOHATUH, TEOPHIA,
SBIICHUI



MuHHCTEepCTBO HAYKH U BhICIIero oopa3oBanus Poccuiickoit deneparuun
HmxHexkaMCKuli XHMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((huua)
(benepanbHOro rocy1apcTBEHHOTO OI0/PKETHOTO 00pa30BaTEIbLHOTO YUPEXKACHUS
BBICILIET0 00pa30BaHuUs
«KazaHCcKuii HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynvmem TEXHOJIOTUYECKUN
Kagheopa Heprexummueckoro cuHTe3a

CoNoOAWNE

[ S
N - O

13.

14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24,
25.

KommuiekT Bonpocos 1Jis 3a4éra
o guctumumae OT.01 Cratuctrdeckas 00pad0TKa SKCIIEPUMEHTAIbHBIX JaHHBIX

Bapuanuonnsle psabl ¥ KX XapaKTEPUCTUKH.

[lepBuunas 06pabOTKa pe3yIbTaTOB HAOIIOACHUH.

Pacyer BEIOOPOYHBIX XapaKTEPUCTUK CTATUCTUYECKOTO PACIPEICICHHUS.
WNuTtepBanbHbIe (OBEPUTEIbHBIC) OLICHKU MTAPaMETPOB PACIIPEICIICHUS.
[TpoBepka cCOOTBETCTBUS BEIOOPKH HOPMAIILHOMY 3aKOHY paclpe/esieHus.
[TocTpoeHre KpuBOK HOPMAJILHOTO PACIPEACIICHUS 110 ONBITHBIM JaHHBIM.
CrarucTuyeckue OIIeHKU MapaMeTpoB paclpeaeecHusl.

IIpoBepka CTaTUCTUYECKUX THUIIOTES.

OreHKa BeHMYMHBI TOTPEIIHOCTH.

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

TEXHOJIOTHH.
Onenka BiMgHUA (AKTOPOB HA TEXHOJOTMYECKHUI MPOLECC C MOMOIIBI0 METOAA CIIy4ailiHOTO
Oananca.

Brienenune cymecTBeHHBIX ()aKTOPOB METOJIOM DKCIIEPTHBIX OLIEHOK.

Merton «iepeGopay.

MeToa SBOTIOIMOHHOTO TUTAHUPOBAHHS.

[TocnenoBaTenbHbIN CUMILIEKC-METOI.

OntuMuzanus TEXHOJOTUYECKHX TMPOILIECCOB C TIOMOIIBI0 OOOOIIEHHOTO TMOKa3aTess
KeNaTeIbHOCTH.

VYcraHoBneHue Hamu4us «apendar.

VYyer BpeMeHHOro0 Jpeiida npu ynpaBieHUH U ONTUMU3ALUN TEXHOJIOTHUYECKOTo Ipoliecca.
VYnpasieHre ¥ ONTHMHU3AIUS TEXHOJIOTMYECKHUX TPOIIECCOB, COACPKANMX KOINIECTBEHHBIE
U KaueCTBEHHbIE (DaKTOPBHI.

[Tonb30BanKe TabaUIIAMK (PAKTOPHBIX SKCIIEPUMEHTOB.

[TnaHbl HSKCIEPUMEHTOB JUIsl MOJIeNIel BTOPOTO MOPSIIKA.

[TmaHB! SKCIEPUMEHTOB TSI TOJIMHOMUHAIIBHBIX MOJIEIIEH TPETHETO MOPSIAKa.

[TnaHbl SKCIEPUMEHTOB ISl HCCIIEOBAHUS CMECeil.

Kpurtepun oueHKH 1J1s1 04HO-3204HOM ¢.0.:

- MakcumasibHO 40 6ayIoB 3a OTBET, CHUXKAETCS, €CJIM OTBEThl HEBEPHBIE, 32 | HEMpPaBUIIBHBIM
OTBET CHUMAETCA 5 0alIoB;
- MUHUMAJIBHO 24 0aJU10B 3a OTBET.
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