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Hepeltenb Komnememqm? u um)ukamopoe docmudiceHus Komnemenum? c

YKaszanuem smanoes d)opmupoeauuﬂ 6 npoyecce 0C60eHuA 0ucuunﬂuubt

Komnerennusi: [1K-1 Crnocoben k moucky, o0paboTke, aHaIU3y W CHUCTEMATU3AIlMH HAy4YHO-
TEXHUYECKOH MH(OpMALIUK IO TEME UCCIIEOBaHMUS, BBIOOPY METOIUK U CPENICTB PEIICHHS 3 /1AM

I/IHIII/lKaTopbl JAOCTHKCHHUA KOMIICTCHIIMH:

[IK-1.1: 3naer npuHUMOBI (OPMHPOBAHHUS STAlbl BBHINOJHEHUS HAyYHO-HCCIIEAOBATEIBCKUX
pabor u pa3pabOTOK; METOABl TOWCKA, OOpabOTKM W Tepeladyd HaydyHOW uWH)opMaiuu,
COBPEMEHHBIE METO/IbI aHAJIH3a MPOJYKTOB OPraHMYECKOr0 M HE(PTEXUMUYECKOTO CHHTE3a
[1K-1.2: YMeeT ocymiecTBIATh TOUMCK HHGOPMAITUU ¢ TPUMEHEHNEM COBPEMEHHOM HAyIHOU 0a3bl
(Scopus, Web of Science, e-library, Pat Scape, Find Patent u ap.); mporHo3upoBaTb XHUMHU3M
Ipolecca; YCTaHaBIMBATh CTPYKTYPY XHMHUYECKOTO COEAMHEHHS C TMOMOUIbI0 COBPEMEHHBIX
(UBUKO-XMMHYECKUX METO/IOB aHAIH3a

[1K-1.3: Bnameer (GU3UKO-XMMHUYECKUMHU METOJAMH aHaIu3a XUMHUYECKUX COCTUHCHHUH IS
pelIeHNusT HAy4YHBIX, HAYYHO-TIPOU3BOJCTBEHHBIX W MPOU3BOJCTBEHHBIX 3a/a4; MPUHIUTIAMHU
OpraHM3alyl ¥ IUIAHUPOBAHUS HAYYHO-UCCIIEOBATEIbCKUX pPA0OT; METoAaMH KOHTPOJIS
TEXHOJIOTMYECKHUX IIPOLIECCOB

Kon Haumenosanue
Ne KonTtponupyemsie pa3ziensl (TEMbI) T ———— OIEHOTHOTO CPEICTBA
/11 IUCIAIUINHBI
KOMIIETEHINH ouHas ¢.0.
Paznen.  Craructuueckas  oOpaboTka Kontposbnas padoTa,
| | KCTEPUMEHTAILHBIX JaHHBIX [K-1.1, IIK-1.2 Pacuernast pabora Nel,
IK-1.3 Pacuernas pabora Ne2,
3a4ér
OueHnBawye MeponpusiTUs | KoJ1-Bo | banbl
2 cemecTp
MeponpusTus TEKYIEero KOHTPOJIs min | max
KoHTtposibHas paboTa 1 12 20
Pacuernas pabota Nel 1 12 20
Pacuetnas pabora Ne2 1 12 20
3auér 1 24 40
UTOI'O 60 100
KpuTepuu o1ieHKM OTBETa MarucTpaHTa Ha 3a4eTe
XapaxkTepuCcTHKa OTBETA bamnel | Openxa

B xozxe cemecTpa npu BBINOJHEHNWH TEKYLIErO KOHTPOJIA JaH IOJIHBIN,
pa3BEpHYTHII OTBET Ha OCTaBIECHHBIE BOIPOCHL. OTBET (OpMYIIHpYyETCs
B TEPMHUHAX HAyKH, HW3JIOKEH JIUTEPATYPHBIM S3BIKOM, JIOTHUYEH,
JIOKa3aTeJIEH, IEMOHCTPUPYET aBTOPCKYIO O3UIIMIO CTYACHTA.

B xone cemecTpa npu BBINOJIHEHUN TEKYLIETO KOHTPOJISA AaH HETOJIHBII
OTBET, JIOTHKAa ¥  IOCJIEJOBATEIbHOCTh  M3JIOKEHUS  HUMEIOT
CymiecTBeHHbIe HapymieHus. Jlomymensl rpyObsie  ommbOku mpu | 0-60
ONPEIETICHUN CYIIHOCTU PACKpPBIBAEMBIX IOHATHH, TCOPUH, SBIICHMUIA,
BCJICICTBUE HEMOHHMMAaHMUsl CTYACHTOM HMX  CYUIECTBEHHBIX M

60-100 | «3autecHO»

«HE
3a4TCHO»




HECYIIECTBEHHBIX PU3HAKOB U CBsI3eH. B 0TBETE OTCYTCTBYIOT BBIBO/IBI.
YMeHue pacKpbITh KOHKPETHBIE MPOSBICHUST 000OIIEHHBIX 3HAHUNA HE
nokaszano. PedeBoe odopmiieHne TpedyeT MmonpaBoK, KOPPEKIUH.




MuHHCTEpCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((rnan)
denepantbHOTO TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BBICIIETO 0Opa30BaHUS
«KazaHckuil HAlIMOHATBHBIN UCCIIEI0OBATEIBCKUM TEXHOIOTMYECKUN YHUBEPCUTET
(HXTHU ©I'bBOY BO «KHUTVY»)

TexHonornyeckuii paxKynbTeT
Kadenpa neprexummuyeckoro cuaresa

Hanpasnenue noaroroku: 18.04.01 Xumuueckasi TEXHOIOTUS
HporpaMMa IIOATOTOBKM: «Pa3pa60TI<a 1 CO31aHHUEC BBICOKOTCXHOJOT'NMYHBIX XUMHUYCCKUX
MIPOU3BOICTBY

KommnuiekT 3aianuii 1J11 KOHTPOJIbLHON padoThI
o qucuumuimae OTI.B.01 Cratuctuueckas 00padoTka U 0hOpMICHUE HAYYHBIX UCCIACAOBAHMMI

3apnanme Ne 1
I'pynma cryneHtoB u3 20 4enmoBeK MpoBela aHaIM3 BO3AyXa XpoMaTorpaduuecKum
METOJIOM, Ha COJACp)KaHWsl KOMIOHEeHTa X (HedeTHbie BapwadThl O, deTHbie Ny). s
nanpHeiero pacyera Obutu oTo0pans! 100 pe3yabTaToB, BEBIYUCIUTH ACUMETPHIO U SKCLIECCY, UX
aucnepcuu, mpousectu cpaBHeHue. [lupuna kimacca S unm 0,5 S.
Ne Bapuanta

1 2 3 4 5 6
V, % m | V,% | mi | V,% | m | V,% | mi | V,% | mj | V,% | mj
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 17920 | 2 1820 | 2 7840 | 2 1850 | 2 78,25 2
19,30 2 17930 | 2 18,25 2 | 78,50 | 2 18,60 | 2 7830 | 2
19,40 4 17940 | 4 1830 | 4 78,60 | 4 18,70 | 4 | 7835 | 4
19,50 3 79,50 | 3 18,35 3 78,70 | 3 18,80 | 3 7840 | 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 7890 | 3 19,00 | 3 7850 | 3
19,80 4 17980 4 1850 | 4 79,00 | 4 19,10 | 4 | 7855 | 4
19,90 4 17990 | 4 18,55 4 79,10 | 4 1920 4 | 7860 | 4
20,00 5 80,00 | 5 18,60 | 5 7920 | 5 1930 | 5 78,65 5
20,10 4 80,10 | 4 18,65 4 79,30 | 4 1940 | 4 |7870| 4
20,20 3 80,20 | 3 18,70 | 3 7940 | 3 19,50 | 3 78,75 3
20,30 6 80,30 | 6 18,75 6 79,50 | 6 1960 | 6 | 7880 | 6
20,40 5 80,40 | 5 1880 | 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 7890 | 5
20,60 6 80,60 | 6 1890 | 6 79,80 | 6 1990 | 6 | 7895 6
20,70 4 80,70 | 4 18,95 4 17990 4 [2000| 4 |7900| 4
20,80 4 80,80 | 4 19,00 | 4 80,00 | 4 |20,10| 4 |79,05| 4
20,90 5 8090 | 5 19,05 5 80,10 | 5 2020 | 5 79,10 | 5
21,00 4 81,00 | 4 19,10 | 4 8020 | 4 2030 4 |79,15| 4
21,10 3 81,10 | 3 19,15 3 80,30 | 3 20,40 | 3 7920 | 3
21,20 3 81,20 | 3 1920 | 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 8140 | 2 1930 | 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 1940 | 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 10 11 12
V, % m | V,% | mi | V,% | m | V,% | m | V,% | m |V,% | m
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
4 79,60 4 21,20 4 80,60 4 22,20 4 81,20 4
E6nn20,10
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

JIBYX CEpHIi Jall CIeAyIoIIne pe3ynbTaThl (Tad.1).
1. TlpuHamneXuT M pe3yiabTaThl O00EUX BBIOOPOK OJHOM TOMU
COBOKYITHOCTH (110 Q-KpUTEPHUIO).

3aganue No 2
AHanmu3 BO3ayXa Ha COJEp)KaHHE KOMIOHEHTa X XpoMaTorpaduuecKuM METOJOM s

K€ TeHepaJbHOU

2. [IpousBecTH i ABYX CEPUU OINBITOB CTATUCTUYECKYIO 00pabOTKY, pe3yIbTaTOB.
3. IlpunaanexxaT 1M pe3yibTaThl 00EUX BBHIOOPOK W OJHOW W TOH Ke TI'eHepalbHOU
coBokynHOCTH. [IpoBeputh 1o kputepuro CteroaeaTa t (o= 0,95; n = 14).

Tabauua 1

Ne | Komro
Bap | HEHT

Cojnepxkanre KoOMIoHeHTa X




naH

Ta

1 N2 I 79,42 | 81,18 | 79,24 | 79,16 | 80,90 | 78,78 | 79,12 | 79,20

II 79,75 | 80,81 | 79,94 | 79,90 | 80,74 | 80,74 | 79,68 | 79,91

2 0)) I 18,80 | 18,90 | 18,95 | 18,82 | 18,76 | 18,93 | 1891 | 18,97

II 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

II 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

II 78,60 | 78,45 | 78,56 | 78,56 | 78,70 | 78,58 | 78,49 | 78,42

5 02 I 19,70 | 19,75 | 19,72 | 19,20 | 19,68 | 19,80 | 19,78 | 19,81

II 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

II 0,962 | 0,968 | 0,964 | 0,965 | 0,960 | 0,961 | 0,965 | 0,963

7 N2 I 80,05 | 80,20 | 80,16 | 80,26 | 80,34 | 80,10 | 80,12 | 80,28

II 79,98 | 80,06 | 79,90 | 80,26 | 80,15 | 80,30 | 80,29 | 80,31

8 0)) I 20,95 | 20,88 | 20,93 | 21,00 | 20,89 | 20,98 | 20,92 | 20,90

II 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 | 0918 | 0,924 | 0,925 | 0,919

II 0,932 | 0,936 | 0,928 | 0,929 | 0,930 | 0,935 | 0,940 | 0,938

10 N2 I 77,95 | 78,08 | 77,90 | 77,92 | 78,10 | 78,05 | 78,07 | 77,99

II 78,08 | 78,13 | 78,02 | 78,16 | 78,20 | 78,26 | 78,14 | 78,23

11 0)) I 21,90 | 21,87 | 21,80 | 21,86 | 21,89 | 21,82 | 21,92 | 21,85

II 21,78 | 21,85 | 21,92 | 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

II 0,936 | 0,946 | 0,938 | 0,944 | 0,948 | 0,939 | 0,940 | 0,941

3aganue Ne 3
N3 0,5 T TeXHUYECKOr0 MEHOTO KyIIopoca MpUroToBUiIM 1 11 pacTBopa. Jli1s onpeneneHus
COJIepKAHUS MEU B IPUTOTOBJICHHOM pacTBOpe 0TOOpaIy 25 M1 alMKBOTHI M TPUOABUWIIN K HEMY
10 ma 10 % pactBopa KI. Beigenusmmuiics I> orturposanu 0,051 pactBopom Tuocynbharta Na
amrepoMeTpudecku. PesynbraTel TUTpoBaHMs B Tabnuue 2. PaccuutaTh cTENeHb YHCTOTHI
UCIIOJIB30BAHHOI'O MEIHOIr0 KyIopoca.

Ta0numa 2
Ne
Bap
naH Pe3ynbTaTel THATPOBAaHMS
Ta
1 V,mn 0,00 0,10 0,20 0,30 0,40 0,50 0,55 0,60
(Na2S203)
I(mA) 64 54 46 35 24 15 5 0,00
2 V,mn 0,00 0,15 0,19 0,24 0,35 0,44 0,51 0,56
(Na2S,03)
I(mA) 50 46 33 30 14 8 6 0,00
3 V,mn 0,00 0,20 0,40 0,50 0,60 0,70 0,75 0,80
(Na25203)
I(mA) 65 50 40 30 20 10 5 0,00
4 V,mn 0,00 0,20 0,30 0,40 0,50 0,60 0,70 0,75
(Na2S,03)
I(mA) 70 50 40 30 25 18 10 0,00
5 V,mn 0,00 0,12 0,19 0,23 0,30 0,35 0,40 0,46
(Na2S,03)




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

6 V,mn 0,00 0,42 0,48 0,56 0,62 0,70 0,82 0,9
(Na2S,03)

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

7 V,mn 0,00 0,10 0,20 0,30 0,40 0,45 0,50 0,55
(Na2S203)

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

8 V,mn 0,00 0,12 0,25 0,40 0,50 0,60 0,65 0,70
(Na25203)

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

9 V,mn 0,00 0,10 0,20 0,30 0,50 0,60 0,70 0,90
(Na2S,03)

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

10 V,mn 0,00 0,10 0,20 0,30 0,50 0,60 0,70 0,80
(Na25203)

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

11 V,mn 0,00 0,18 0,24 0,35 0,40 0,46 0,57 0,60
(Na2S203)

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

12 \AVui 0,00 0,12 0,20 0,30 0,45 0,60 0,70 0,75
(Na2S,03)

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

Tabnuua 3nauenus Q — kpuTepus

Kputnueckue 3HaueHus Q — KpUTEpHs Ui Pa3IMYHON JOBEPUTEIBLHOW BEPOSITHOCTH P
YHUCJIa U3MEPEHHH 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

Tabnuua 3nauenuii kputepus Oumepa (F- kputepus)

3nauenus kputepus Oumepa (F — kpurepus) mist ypoBHs 3Haunmoctu p=0,05 (umu
JoBepuTenbHON BeposiTHocTH P=0,95)
fi — ymcio crenenelt cBoOO b1 OOMBINEH nUciepcuu, fr — 9rcio cTeneHeit cBOOO I MEHbBIIIEH

JTUCIIEPCUU
f f
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 | 9.12 | 901 | 894 | 889 | 885 | 881 | 8.79 | 8.70
4 771 | 694 | 659 | 639 | 626 | 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 | 4.10 | 4.06 | 3.94
7 559 | 474 | 435 | 412 | 397 | 3.87 | 3.79 | 3.73 | 3.68 | 3.64 | 3.51
8 532 | 446 | 407 | 3.84 | 369 | 3.58 | 350 | 3.44 | 339 | 335 | 3.22




9 512 | 426 | 3.86 | 3.66 | 3.48 | 337 | 329 | 323 | 3.18 | 3.14 | 3.01
10 | 496 | 4.10 | 3.71 | 348 | 333 | 322 | 3.14 | 3.07 | 3.02 | 298 | 2.85
11 4.84 | 398 | 3.59 | 336 | 3.20 | 3.09 | 3.01 | 295 | 290 | 2.85 | 2.72
12 | 475 | 389 | 349 | 326 | 3.11 | 3.00 | 291 | 2.85 | 2.80 | 2.75 | 2.62
13 | 467 | 381 | 341 | 3.18 | 3.03 | 292 | 2.83 | 2.77 | 2.71 | 2.67 | 2.53
14 | 460 | 3.74 | 334 | 3.11 | 296 | 2.85 | 2.76 | 270 | 2.65 | 2.60 | 2.46
15 | 454 | 3.68 | 329 | 3.06 | 290 | 2.79 | 2.71 | 2.64 | 2.59 | 2.54 | 2.40
16 | 449 | 3.63 | 324 | 3.01 | 2.85 | 2.74 | 2.66 | 2.59 | 2.54 | 249 | 2.35
17 | 445 | 3.59 | 320 | 296 | 2.81 | 2.70 | 2.61 | 2.55 | 2.49 | 245 | 2.31
18 | 441 | 355 | 3.16 | 293 | 277 | 2.66 | 258 | 2.51 | 246 | 241 | 2.27
19 | 438 | 352 | 3.13 | 290 | 2.74 | 2.63 | 2.54 | 248 | 242 | 238 | 2.23
20 | 435 | 349 | 3.10 | 2.87 | 271 | 2.60 | 2.51 | 245 | 2.39 | 235 | 2.20

Ta6muia 3naueHuit kputepusi CThrofeHTa (t — KpUTEPHS)
Kpurtnueckue 3nauenus koddppunmenta CTeioaeHTa (t — KpUTepus) s pa3IndHON
JOBEpUTEIbHON BeposiTHOCTH P 1 uncna creneneit cBo6osl f

f P

0.80 0.90 0.95 0.98 0.99 0.995 0.998 0.999
| 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 12.01500 |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 14149 11.8946 |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 22622 | 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 |1 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 | 2.5514 |2.8784 |3.1966 |3.6105 3.9216
19 1.3277 ] 1.7291 2.0930 | 2.5395 |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 |2.5170 |2.8310 |3.1350 |3.5270 3.8190
22 1.3212 | 1.7117 [2.0739 | 2.5083 | 2.8188 |3.1188 3.5050 3.7921
23 1.3195 | 1.7139 | 2.0687 |2.4999 |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 2478 2.778 3.0660 | 3.4360 3.7060
27 1.3137 | 1.7033 2.0518 24727 | 2.7707 | 3.0565 3.4210 3.6896

Kpurtepun onenkn 1is ouHou ¢.o.:

- MakcuMasibHO 20 6aJI0B 32 KOHTPOJIbHYIO paboTy (€ciid BCE OTBETHI IPaBUIIbHBIE), CHUKAETCS,
€CJIM OTBETHI HEBEPHBIC 3a | HEMPaBWIIBHBINA OTBET CHUMAETCS 5 OaJJIOB;
- MUHUMAJBHO 12 0aliioB 32 KOHTPOJIBHYIO paboTy.



MuHHCcTEepCTBO HAYKH U BhICIIero oOpa3oBanus Poccuiickoit deneparuu
HwxHekaMCKuii XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uinan)
beneparTbHOT0 TOCYIaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIETO 00pa30BaHUs
«Ka3zaHCKkuil HalMOHAJIBHBINA UCCIIEIOBATEHCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY
(HXTHU ®I'BOY BO «KHUTY»)

TexHnosornyecknii pakyabrer
Kagenpa HedrexuMuueckoro cuaresa

Hanpagsnenue noarorosku: 18.04.01 Xumuueckass TeXHOJIOTUSA
[Iporpamma nmoarotoBku: «Pa3paboTka u co3taHrne BHICOKOTEXHOJIOTUYHBIX XUMHUYECKUX
MIPOU3BOCTB

KommnuiekT 3a1anmii 1Jis pac4eTHbIX padoT
o qucuumumnae @TI.B.01 Craructuueckas 00padoTka U 0hopMICHHUE HAYYHBIX UCCIACAOBAHMMI

Pacuernast pabora Ne 1

1. B xone paGoThl 1BYX PEaKTOPOB IO BBHIACICHUIO KOHEYHOTO MPOAYKTA €XKEITHEBHO

CHUMAJIMCH CICAYIOINE IMMOKa3aTe/IM CEJICKTUBHOCTH IIPOLIECCa:

Peakrop 75 |76 |74 |74 |75 |78 |78 |76 |76 |79 |75 |75 |75 |77 |76 |77 |77 |78 |76 |75

Peakrop 77 |77 |75 |74 |76 |75 |75 |78 |79 |77 |78 |78 |76 |76 |75 |74 |76 |77 |76 |77

Py 2.3
A 1,65
Paccuurarn:

1)Hanbosee BepOSTHBIC 3HAYECHHS CENEKTUBHOCTH KaXKI0TO0 nporecca; 2)F -
KpuTepuii; 3)Z - KpuTepuil.
2. OeHka AUCIEPCHH 110 KOHBEPCHH MPOLecca cocTaBisieT 6°=3. [lokazaHus KOHBEpCUM

CHUMaJHCh B TeueHue 20 THEeH 1 BBITISAST CIEAYIOIMIUM 00pa3oM:

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

X% [30.1

Paccunrars kputepmii IlupcoHa M TMPOBEpUTH NPHHAMIECKHOCTh JAHHOW BBIOOPKH 3aKOHY

HOpPMAaJIbHOTO pacipeaeneHMs..

Ad Az Az As As As A7 As Ao A1o

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 IO BBIACICHUIO KOHEUHOTO MPOYKTa €KEIHEBHO

CHUMAJIMCH CIICAYIOUINC IMOKA3aTC/IM CCJICKTUBHOCTH IPOLICCCa:

Peakrop 75 |76 |74 |74 |75 |78 |78 |76 |76 |79 |75 |75 |75 |77 |76 |77 |77 |78 |76 |75




Peakrop 77 |77 |75 (74 |76 |75 |75 |78 |79 |77 |78 |78 |76 |76 |75 |74 |76 |77 |76 |77
F1 23
A 1,65
Paccunrats:

1 )HanOosee BEpOSITHBIC 3HAUEHHSI CEIEKTUBHOCTH Ka10ro0 Tiporiecca; 2)F -
KpuTepuii; 3)Z - KpuTepui.
4. OrieHKa JUCTIEPCHHU M0 KOHBEPCHH TIpoIiecca cocTasiseT 6°=23. [loka3zaHus KOHBEPCUN
cHUMaJHCh B TeueHue 20 THEH 1 BBITTISIST CIEAYIONIUM 00pa3oM:

45 (53

50148

48

49 (53

52

45

49 147 [46

52 149

48

50 |51

45

46

48

X% [30.1

Paccunrare kputepuit IlupcoHa W TPOBEpUTH MPHHAICKHOCTH JTAHHON BBIOOPKH
3aKOHY HOPMAJIBHOTO PacIIpeIeIIEHUsI.

A1 Az

As

As

As

As

A7

As

Ag

A1o

0,4734 | 0,321

1

0,2565

0,2085 | 0,

1686

0,

1334

0,1013

0,0711

0,0422

0,0140

5. BriOopka 3HaueHMII KOHBEPCHHU TIpoIlecca MPEACTaBICHA CIETYIOIUM 00pa3oM:

88 (91

93

89

92

89 (92

83

91

89 (94 (88

93 192

94

Nmeet mu nanHas BeIOOpKa rpyOsie ommoOku? Paccunrars U u T - kputepun.

QTa6 15

QTa6 14

A

62

UTa6

t

0,338

0,35

90,2

3

1,65

2,15

6. BriOopka 3HaueHUN KOHBEPCHHU MpOIecca MPENCTaBiIeHa CIEIYIOMUM 00pa3om:

83 |84

85

84

85

86 (88

79 |83

87

83 |86 |85

&4

&3

Nmeer mu nannas Beioopka rpyobie ormmoku? Paccunrtars U u T - kputepun.

Qs 15

Qa6 14

A

62

UTaG

t

0,338

0,35

84

3

1,65

2,15

Pacuernas padora Ne2

1. BpiOopka 3HaYeHWII KOHBEPCHHU IIpoIlecca MpPEICTaBlIeHa CIEAYIOIMIUM 00pa3oM:

88 |91

93

89

92

89 (92

83

91

89 (94 (88

93 192

94

Nwmeer nmu nannas BeiOopka rpyosie omubku? Paccunrars U u T - kputepun.

Qs 15

Qa6 14

A

62

UTaG

t

0,338

0,35

90,2

3

1,65 2

,15

2. BpiOopka 3HaueHM KOHBEPCHM IpoOLecca MPEACTaBICHA CIEIYIOIINUM 00pa3oM:

84

83

83 |84 |85 (84 (85 |86 |88 |79 (83 (87 |83 |86 |85
Nmeer mu nannas Beidopka rpyosie ormmoOku? Paccunrars U u T - kpurepum.
Quas 15 Qras 14 A 6° Uras t
0,338 0,35 84 3 1,65 2,15

3. B xoxe pa®oThl JBYX PEaKTOPOB MO BHIACICHNUIO KOHEUHOTO MPOAYKTA €XKETHEBHO

CHUMAJIMChH CIICAYIOIIHNE MMOKA3aTCIIN CCICKTUBHOCTH IIPOLECCa:




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
F. 2,3
7 1,65
Paccuurars:
1)nanboree BepOSITHBIC 3HAYCHUSI CETICKTUBHOCTH KAXKIOTO TPOIIECCa;
2)F - xputepwii;
3)Z - xputepuii.
4. OreHKa JUCTIEPCHHM MO KOHBEPCHH Tpoliecca cocTapiseT 6°=3. [Toka3aHus KOHBEPCUN
CHUMAJIHChH B TeueHue 20 JHEH ¥ BBITJSISAT CISAYIONIM 00pa3oM:
21 |26 |27 |23 |24 |26 |25 |21 |24 |22 |21 |27 |24 |27 |25 |22 |24 |21 |22 |25
X1’ [30.1

Paccunrare kputepuii IlupcoHa W TNpOBEpUTH NPUHAMICKHOCTH JTaHHOW BHIOOPKH 3aKOHY

HOpPMAaJIbHOTO pacupeeeHHMsL.

A1 Az

Az

As

As

Ae

Az

As

Ao

A1o

0,4734 | 0,3211

0,2565

0,2085

0,1686

0,1334

0,1013

0,0711

0,0422

0,0140

5. BriOopka 3HaueHn KOHBEPCHUHU TIpollecca MPEACTaBlICHa CIEAYIOINUM 00pa3oM:

&5

82

87 190 (72 |79 |81 |80 |85 |84 (89 |86 |84 (86 (&4
Nmeet mu nannas Beioopka rpyobie ormmoku? Paccuurtars U u T - kputepun.
Quas 15 Qras 14 A 6° Uras t
0,338 0,35 &4 3 1,65 2,15

6. B xone paboThl IBYX peakTOPOB IO BBIICICHUIO KOHEYHOTO MPOIYKTa €KETHEBHO CHUMAJKCh

CJICAYIOIIMC TOKA3aTCII CCIICKTUBHOCTH IIpOoLCcca:

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

511(52

54

52

52

52

Fr 2,3

Zr 1,65

Paccuurars:

1)nan6osee BeposITHbIE 3HAUEHUSI CEJIEKTUBHOCTH KaKI0TO MPOLIecca;

2)F - kputepuii;
3)Z - xpuTepuil.

Kpurtepun onenku 1i1s ouHou ¢.o.:
3a KaXIyI0 pacueTHYI0 paboTy MakcuMabHO 20 0aIoB - 32 TTOJIHBIN, pa3BEPHYTHIN OTBET
Ha TOCTaBJIEHHBIE BOIPOCHI, CHUXKAETCS, €CIU OTBETHl HEBEPHbIC 3a | HENpPaBWIbHBIA OTBET
CHUMaeTcs 2 Oaia;
3a KaxIyr pacdyeTHyl0 paboTy MUHUMaNbHO 12 0asioB — 3a HEMOJHBIM OTBET C
JOTIYIIEHUEM IpyObIX OMIMOOK MPU OMPEEIIEHUU CYITHOCTH PACKPHIBAEMBIX MOHATUN, TEOPHIi,

SBJIICHUU




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((rnan)
denepantbHOTO TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BBICIIETO 0Opa30BaHUS
«KazaHckuil HAlIMOHATBHBIN UCCIIEI0OBATEIBCKUM TEXHOIOTMYECKUN YHUBEPCUTET

(HXTU ®I'bOY BO «KHUTVY»)

TexHonorunueckuii hakyabTeT
Kadenpa Hegrexumuiaeckoro cuHTe3a

Hanpasnenue noaroroku: 18.04.01 Xumuueckasi TEXHOIOTUS
HporpaMMa IIOATOTOBKM: «Pa3pa60TI<a 1 CO31aHHUEC BBICOKOTCXHOJOTNMYHBIX XUMHUYCCKUX

IIPONU3BOACTB)»

Bonpocs! pis 3auéra

o qucnururHe OTJI.B.01 Craructuyeckas 06padoTka u 0hopMICHHE HAYYHBIX UCCIACAOBAHUMI

e A A

—_
NN - O

13.

14.
15.
16.
17.
18.

19.
20.
21.

22

BapuannoHHbIe psAAbI 1 UX XapaKTEPHCTHKH.

[lepBuunast 06paboTKa pe3yabTaTOB HAOIIOICHHIA.

Pacuer BBIOOPOUYHBIX XapAKTEPUCTHK CTATUCTUIECKOTO PACTIPEICIICHHSL.
WuTepBanbHble (10BEpUTENBHBIC) OIICHKH MTapaMETPOB paclpeieeHuUs.
[IpoBepka cOOTBETCTBHUS BHIOOPKH HOPMAJILHOMY 3aKOHY PAaCHpeICICHUs.
[TocTpoeHne KpuBOW HOPMATIBLHOTO PACHPEACTICHUS MO OTBITHBIM JaHHBIM.
CraTtucTudeckre OIeHKH TapaMeTPOB PacTpeIeICHHS.

[IpoBepka CTaTUCTUYECKUX THUIIOTES.

OmueHka BeTMYMHBI TOTPEITHOCTH.

. [loHsATHE O CIly4allHOU BEIMYUHE.
. BeliBH>KEHHE U TIPOBEPKA TUIIOTES.
. Ucnionp30BaHue 3JIEMEHTOB KOPPEJSILIUOHHOTO M PErPECCHOHHOIO aHAIW3a B XMMHYECKOM

TEXHOJIOTHH.
Onenka BiussHUS (PAaKTOPOB HA TEXHOJIOTUYECKUH MPOIIECC ¢ TOMOIIBIO METO/Ia CIy4aifHOTO
OanaHca.

Brigenenue cyiecTBeHHBIX (PAKTOPOB METOIOM IKCIIEPTHBIX OIICHOK.

Merton «nepebopay.

Mertoa 3BOJIIOLIMOHHOTO MIJIAHUPOBAHUSL.

ITocnenoBaTenbHBINA CUMILIEKC-METO/I.

OnTumu3zanus TEXHOJOTHYECKUX TMPOIECCOB C IMOMOIIBI0 0000IEHHOr0 TMOKa3aTes
JKEJIaTeIbHOCTH.

YcTraHoBieHUE HATMYUS «Apeiidar.

VYyer BpemeHHOT0 apeiida nmpu yrnpaBiIeHUN U ONTUMU3ALNN TEXHOJIOTMYECKOTO Mpoliecca.
VYrnpaneHue U ONTUMU3AIUS TEXHOJIOTUYECKHUX MPOLECCOB, COAEPIKAIINX KOJIMUYECTBEHHBIE 1
KaueCTBEHHBIC (DAKTOPHI.

. [Tonp3oBanue TabnuuamMu PaKTOPHBIX IKCIIEPUMEHTOB.
23.
24.
25.

[1maHbl SKCIEPUMEHTOB JJIsI MOJICJIEN BTOPOTO MOPSIAKA.
[TnaHbl SKCIEPUMEHTOR JIJIs1 TOJTMHOMHHAIBHBIX MOJIEJICH TPETHETo MOpsIKa.
H.HaHBI 3KCHepI/IMeHTOB JJI UCCIICOBAHU S CMGCGﬁ.

Kpurepum oueHku 1 04Hoil ¢.o.:

- MakcuMaibHO 40 0aioB 3a OTBET, CHUKACTCS, €CIM OTBETHI HEBEPHBIC, 3a | HEMpaBUIILHBINA
OTBET CHUMAaeTCs 5 0ajioB;
- MUHEMaJIbHO 24 0aJIjIoB 3a OTBET.
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