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Hepeueub Komnemeuuuﬁ u unduxamopoe 00CMUIICCHUA Komnemeuuuﬁ C yKasanuem smanoe d)opmupoeanuﬂ 6 npouecce 0C60€HuA ouc-

Kommerenmus:

UuniuHsvl

[TK-3 CniocoOeH oCyIIeCTBISATh ONTHMH3AINI0 (YHKIIMOHUPOBAHUS 0a3bl TAHHBIX
WNuaukaTopsl TOCTHIKEHUS] KOMITETCHITUU:
[TK-3.1 3HaeT MeTO bl ONTHMH3AIMH (PYHKIIMOHUPOBAHUS 0a3 TAHHBIX, SIBJISIOIIUXCS YaCThIO PA3IMYHBIX HHPOPMAIIHOHHBIX CUCTEM;
[TK-3.2 YMeer oCyIIecTBIATh ONTHMH3AINIO (YHKITMOHUPOBAHUS 0a3 JAHHBIX, SBISIONUXCS YaCThIO Pa3IMIHBIX HH()OPMAIIMOHHBIX CHCTEM;
I1K-3.3 Bnaneer HaBbIKaMu ONTUMU3AIMH (DYHKIIMOHUPOBAHUS 023 TAaHHBIX, SBJISFONIMXCS YACThIO Pa3IMYHBIX WH(POPMAIIMOHHBIX CHCTEM

Hnouxamopwt Amanbvt popmuposanus ¢ npoyecce 0C60CHUA OUCUUNTIUHBL
docmudiceHusn Jexyuu Ilpakmuueckue Jlabopamopnuie 3a- | Kypcosoit npoekm (pa- | Haumenoganue oyenournozo
Komnemenyuu 3aHAmMuUA, 1060pamopHblil HAMUA ooma) cpedcmea
nPAKMUKYM
1K-3.1 Tema 1- Tema 9 He npedycmompenui Jlao. paboma 1-5 He npedycmompenui Tecmuposeanue, nao. paboma
I1K-3.2 He npedycmompenui Jlab. paboma 1-5 He npedycmompent Tecmuposanue, 1ab. paboma
I1K-3.3 He npedycmompenui Jao. paboma 1-5 He npedycmompenui Tecmuposanue, naod. paboma




Ilepeuenv oyenounvix cpedcme no oucyunaune (Mooyo)

Texkymuii pedTHHT

Jla6. pabora bamn
Nel 12-18

Ne2 12-18

Ne3 12-18

Ne4 12-18

Ne5 12-18

TectupoBanue 0-10
UTOI'O 60-100




HlIxana ouenusanus

Mudposoe | Boipa:kenue B | CioBecHoe Kpurepum onieHkM HHIUKATOPOB NOCTHKeHUS NPU GopMe KOHTPOJIS:
BbIpaKeHue 0asax: BbIpajKeHH e 3ader
5 87 -100 OmmmyHo | OLeHKa «OTIUYHOY» BBICTABIISCTCS CTYACHTY, €CIIM TEOPETUYECKOE COJICPIKaHUE Kypca OCBOEHO MOJTHOCTBIO, O€3 mpo-
0€eJI0B; NCUEePIIBIBAIOIIE, TIOCIEA0BATEIBHO, YETKO 1 JJOTMYECKH CTPOMHO M3JIaraeT MaTepuai; cBOOOTHO CIpaBIseTcs C
3a/ladyaMu, BOIPOCAMH U IPYTHMH BHIAMH MPUMEHEHHS 3HAHUH; UCTIOIB3YeT B OTBETE JAOMOIHUTEIHHBINA MaTeprall Bce
MIpeIyCMOTPEHHBIE TPOTPaMMON 3a/JaHMS BBHITOIHEHBI, KAYECTBO MX BBITIOIHEHHUS OIIEHEHO YUCIIOM OaJlToOB, OIM3KUM K
MaKCHMaJIbHOMY; aHAIM3HPYET NOJYUEHHbIE PE3yNIbTaThl; MPOSBISIET CAMOCTOSITEIbHOCTh IPHU BBHIITOJHEHUH 33 JTaHUI
4 74 - 86 Xopomo |OneHKa «XOpOIIo» BhICTABISAETCS CTYACHTY, €CJIM TEOPETHUSCKOE COACpPKaHUE Kypca OCBOCHO IMOJIHOCTBIO, HEOOXO0-
TUMBIE TPAKTUYECKHE KOMIIETEHIINA B OCHOBHOM C(OPMHPOBAHBI, BCE IMPEIyCMOTPEHHBIC MPOTrpaMMOil 0OydeHUs
y‘IC6HBIG 3aJaHHs BBIINIOJIHCHBI, KAYCCTBO HMX BBIIIOJIHCHUSA JOCTAaTOYHO BBICOKOC. CTYI[eHT TBEPAO 3HACT MaTepural,
I'pPaMOTHO U IO CYIIECTBY M3JIAaract €ro, HEC JOIMYyCKas CyIICCTBCHHBLIX HETOYHOCTEH B OTBETE HA BOIIPOC.
3 60 - 73 YnoenetBo- |OrneHKa «yIOBIETBOPUTEIHLHOY BBICTABISECTCS CTYACHTY, €CITH TEOPETHUECKOE COJepKaHKe Kypca OCBOCHO YaCTUYHO,
PUTENBFHO  |HO MPOOEINBI He HOCAT CYIIECTBEHHOTO XapaKTepa, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMO 3a/JaHUI BBITTOTHE-
HO, HO B HUX UMCIOTCs OHII/I6KI/I, IIpyU OTBETEC Ha MOCTaBJICHHBIN BOIIPOC CTYACHT AOMMYCKACT HCTOYHOCTH, HCAOCTATOYHO
MpaBUIIbHBIC (POPMYJIMPOBKH, HAOIIOAAIOTCS HAPYIICHUS JIOTHYSCKON TOCIICIOBATEILHOCTH B M3JIOKEHUH MIPOrPaMM-
HOTO MaTepuara.
2 Huxe 60 HeynosnerBo- [OneHka «HEYIOBIETBOPUTENBHOY» BBICTABISIETCS] CTYIACHTY, €CIM OH HE 3HAeT 3HAYUTENBHOM 4acTU MPOrpaMMHOIO
PUTENBHO |MaTepuaa, JOMYyCKaeT CylIeCTBEHHbBIC OIMOKH, HEYBEPEHHO, C OOJBIINMHU 3aTPyTHEHUSIMH BBITIONHSET MPAKTHYECKHE

paboThl, HEOOXOAUMBIC TPAKTHYECKHE KOMIIETEHIIMH HEe COPMUPOBAHBI, OOJBIIMHCTBO MPEyCMOTPEHHBIX TPOTpaM-
Mol 00yueHHs yueOHBIX 3aJaHUI HE BBIIOJIHEHO, KAYECTBO UX BBIIOIHEHHS OLEHEHO YHCIIOM 0auIoB, OJIM3KUM K MU-
HHUMAJILHOMY




KpaTkas xapakTepucTHKA OLIEHOYHBIX CPe/ICTBA

Neri/nn

HaunmenoBanue oiie-
HOYHOTI'O CpEJICTBa

Kpatkas xapakrepucTika OLEHOYHOTr0
cpeacTBa

IIpencrasnenue
OIICHOYHOT'O CPe/I-
cTBa B poHIIE

KonrponsHas pabora

CpencTBo npoBepKU YMEHUN IPUMEHATh
[IOJIyYCHHBIEC 3HAHUSA JUIS pELICHUS 3a1a4
OIIPEAEIEHHOr0 TUIIA 10 TEME WIIU Pa3Jie-

ay.

KommiiekT KoH-
TPOJIBHBIX 3aJJaHUI
10 BApUAHTaM

3ammTa 1abopaToOpHOH
paboThI

CpencTBO, MO3BOJISIONIEE OIICHUTh YMe-
HUE U BJIaJicHUuEe 00y4YaroIerocs uzjaraTh
CYTbh MOCTABJICHHOMW 331241, CAMOCTOSI-
TEJILHO MIPUMEHSThH CTAaHIaPTHBIC METOIBI
MOCTABJICHHOMW 33/1auy C UCTIOJIb30BaHUEM
MMEIoIIEiCcs TabopaTopHO 0a3bl, TPOBO-
JMTh aHAJIU3 TIOJYYEHHOTO Pe3yyibTaTa
pa6OTI)I. MoskeT BBIIIOIHATECS B HHAWBU-
JyaabHOM MOPSAJKE WIHM FPpyHon o0y-
YAFOIUXCS.

Temsbl maboparop-
HBIX paboT.

Tect

Cucrema cTaHIapTH3UPOBAHHBIX 33/1a-
HUI, TI03BOJISIONIAsi aBTOMATU3UPOBATh
NpOLEAYpY U3MEPEHHS YPOBHS 3HAHUH U
YMEHHH 00y4aroIerocs.

®oHJT TECTOBBIX 3a-
JIaHW# 1J1s1 IpoBejie-
HHS HTOTOBOI'O Te-
CTUPOBAHUS T10 JUC-
UIUIMHE




MHHUCTEPCTBO HAyKH U BhIciIero oOpasoBanus Poccuiickoit denepannn
HuxHexkaMCKUN XMMHUKO-TEXHOJIOTMUECKUNA HHCTUTYT ((umra)
benepanbHOT0 TOCYIaPCTBEHHOTO OOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HaMOHAJIbHBIN UCCIIEI0OBATENBCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxyromem Unpopmayuonnvlx mexnoaouil
Kagheopa Undopmayuonnvix cucmem u mexnonozuti

Hamnpasnenue noarorosku: 09.03.04 «MHdpopMaTrKa 1 BEIYUCIUTEIbHAS TEXHUKA)
[Tpoduns: «ABTOMATU3UPOBAHHEIE CHCTEMBI 00pa00TKH MH()OPMALINY U YITPABICHUS

Y4eOHbIM M1aHOM 110 HarpasiieHuto moarotoBku 09.03.04 «MudbopmaTrika U BEIYUCIUTEIbHAS TEX-
HUKa» Ul 00YJArOIIUXCS IPETyCMOTPEHO MPOBEACHHE 1a00paTOPHBIX 3aHATHN IO TUCITUILIAHE
«MareMaTHueckoe MOJAEIUPOBAHUE IIPOLECCOB XUMHUUYECKON TEXHOIOTHUY.

JlaGopaTopHbIe 3aHATHUS 110 TUCIHUILIMHE TPOBOIATCS B yueOHOM 1aboparopuu Kadeapsl
Ne209a(B) 6e3 ncnonbp30BaHus ClIEUaILHOTO 000PYA0BaHUS.

Llens mpoBeneHust 1a00paTOPHBIX padOT - pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, caMo-
CTOATEIbHOCTH MBILUICHUS U TBOPYECKONH aKTUBHOCTH CTYJIEHTOB; YIriayOJeHHe, pacluIupeHue, 1eTa-
JTM3UPOBAHNE 3HAHMIA, TIOJYYEHHBIX Ha JIGKIUU B 0000meHHON (opme, u coneiicTBue BhIpabOTKe
HABBIKOB MPO(PECCUOHANTBHOMN JAESITETbHOCTH.

KommniiekT 1aboparopHbix padoTt
no pucruruiie «MojennpoBaHue IPOIECCOB XUMHUYECKON TEXHOJIOTUM

JlaGopaTopHas padora Nel
Tema: «O0padoTKa pe3y1bTATOB AKTHBHBIX IKCIIEPUMEHTOB. MeT0o1 MHOKeCTBEHHOIH KoppeJs-
11070703
3aganue: HEOOXOMMO ONPENEIUTH YCIOBHS JOCTHKEHHMS MaKCUMaIbHOM CTENEHH pa3foKeHHs 00-
paToB cMechio cepHOl U dochopHOi KucioT. B kadecTBe (akTOpOB, OT KOTOPHIX 3aBUCHUT CTETICHb
pas3yioKeHUs y , BBIOMpaeM cCledyrolye: z1 — Temneparypa peakuuu, °C; z2 — NpoJoDKUTEIbHOCTh
peakuuu, MUH; Z3 — HopMa GpochopHOM KHCIOTHL, %; Z4 — KOHIIeHTpauus ¢pochopHoit kuciaotel, % P2
Os. OcHOBHOM ypOoBEHb U HHTEPBAJ BAPbUPOBAHUS BAPbUPOBAHUS IPUBE/ICHBI B TA0JIHLIE.
HcxoaHble JaHHbIE:

Zl Zz Z3 Z4
Z;-max 55 37,5 80 32,8
Z;-min 25 22,5 20 18,8
BapuaHnTbl

yi |1 2 3 4 5 6 7 8 9 10 |11 12 |13 14
yi [87,9 (87,0879 879 (879|879 879 879|879 879 879|879 |879 | 879
y2 |41 41,2 | 41 41 |41 41 41 |41 41 41 41 41 |41 41
y3 |67 [67,6 |67 |67 |67 |67 |67 |67 |67 |67 |67 |67 |67 |67
y4 | 354 1359|354 |354 354|354 |354|354 354|354 |354|354]354 354
ys | 77,8 17731778 778|778 778|778 778|778 77,8 77,8 77,8 |77,8|77,8
ye | 56,7 | 56,5 | 56,7 | 56,7 | 56,7 | 56,7 | 56,7 | 56,7 | 56,7 | 56,7 | 56,7 | 56,7 | 56,7 | 56,7
y7 |91 91,7 | 91 91 91 91 91 91 91 91 91 91 91 91
ys | 47,6 47,2 47,6 47,6 47,6 47,6 47,6 47,6 47,6 47,6 |47,6|47,6|47,6 47,6




Y9

74,5 |1 74,9

74,5

74,5 | 74,5 | 74,5

74,5 | 74,5

74,5

74,5 | 74,5

74,5 | 74,5

74,5

Y10

52,5 51,5

52,5

52,5 152,5|525

52,5 1525

52,5

52,5 | 52,5

52,5 1525

52,5

yi1

75,5 | 75,5

75,5

75,5 | 75,5 | 75,5

75,5 | 75,5

75,5

75,5 | 75,5

75,5 175,5

75,5

yi2

29,6 | 29,1

29,6

29,6 1 29,6 | 29,6

29,6 | 29,6

29,6

29,6 | 29,6

29,6 | 29,6

29,6

Y13

94,8 1 95,8

94,8

94,8 | 94,8 | 94,8

94,8 | 94,8

94,8

94,8 | 94,8

94,8 | 94,8

94,8

yi4

49,6 | 48,6

49,6

49,6 | 49,6 | 49,6

49,6 | 49,6

49,6

49,6 | 49,6

49,6 | 49,6

49,6

Y15

67,6 | 67,6

67,3

67,6 | 67,6 | 67,6

67,6 | 67,6

67,6

67,6 | 67,6

67,6 | 67,6

67,6

Y16

52,8 52,8

52,6

52,8 152,8 1528

52,8 | 52,8

52,8

52,8 | 52,8

52,8 1 52,8

52,8

y17

62,8 | 62,8

62,8

62,8 | 62,8 | 62,8

62,8 | 62,8

62,8

62,8 | 62,8

62,8 | 62,8

62,8

Y18

95,4 1954

95,4

95,4 1954|954

95,4 1954

95,4

95,4 1954

95,4 1954

95,4

Y19

41,7 | 41,7

41,7

41,7 | 41,7 | 41,7

41,7 | 41,7

41,7

41,7 | 41,7

41,7 | 41,7

41,7

Y20

79 1791

79,2

79,3 1794 179,5

79,6 | 79,7

79,8

79,9 | 79,5

79,6 | 79,8

79,9

Y21

42,8 | 42,8

42,8

42,8 1 42,8 | 42,8

42,8 42,8

42,8

42,8 | 42,8

42,8 42,8

42,8

y22

78,6 | 78,6

78,6

78,6 | 78,6 | 78,6

78,6 | 78,6

78,6

78,6 | 78,6

78,6 | 78,6

78,6

y23

59 1598

59,7

59,9 1596 | 59,5

59,4 159,3

59,2

59,1 1 59,3

59,5 | 59,6

59,8

Y24

46 | 46,1

46,2

46,3 | 46,4 | 46,5

46,6 | 46,7

46,8

46,9 | 46,5

46,6 | 46,8

46

y25

52 |52

52

52 |52

52

52 |52

52

52 |52

52 |52

52

IHopsinok BbINOJHEeHHS J1a00PaTOPHOIl padoThI
1. 3yunTh TeopeTHuecKuii MaTepral (METOAbl PETPECCUOHHOTO U KOPPEJISIIMOHHOTO aHATH30B).
2. BoiOpaTh BuJ ypaBHEHUS pETPECCHUH.
3. Onpenenuthb napameTpsl BRIOPAaHHOW 3aBUCHMOCTH.
4. BBINIOJIHUTE KOPPENSIIMOHHBIA U PErPECCUOHHBIN aHAU3.
5. OTpa3uTth pe3yabTaThl B JIAOOPATOPHOM OTYETE.

JlaGopaTopHas padora Ne2
Tema: «MeToa MHOKecTBeHHOM perpeccuu bpangona»
3aganue: HEOOXOIMMO YCTAHOBUTH 3aBUCHMOCTH pacxoza (hjerMbl B peKTH(HUKAITMOHHON KOJIOHHE

paszzeneHus MUpoKon ppakuuu nerkux yriaesoaopoos (LLIDIIY) ot cocraa LLIDITY meronom
bpannona.
HcxoaHbie jaHHbIE: B pe3ybTaTe IPOBEICHNS MACCUBHOTO HKCIIEPUMEHTA MTOIYYEH CIIETYIOIUN
CTaTUCTUYECKUN MaTepHall.

Bapuanr 1
Ne CocraB nuTaHus, Kr/4 Pacxop
Oran |[Iponan| M300yran | Byran | M3onentan | Ilenran I'ekcan ¢uiermsl, Kr/4
1 123.5 |[3320.8| 95345 | 14414.8 5748.7 6201.3 1810.6 18900.0
2 76.0 |[3811.4| 6802.0 | 14185.4 4636.0 4700.6 3788.6 19400.0
3 117.0 |7683.0| 6357.0 | 12811.5 4465.5 3607.5 3958.5 23400.0
4 77.0 |5813.5| 42350 | 12358.5 5505.5 4312.0 6198.5 17700.0
5 55.0 [2145.0| 44825 8965.0 4207.5 4922.5 2667.5 11100.0
6 212.5 |6672.5| 8202.5 | 16745.0 4080.0 3612.5 2975.0 22000.0
7 67.5 |[3375.0| 7965.0 | 15390.0 4275.0 5040.0 8865.0 17200.0
Bapuant 2

No CocTaB nmUTaHus, Kr/4 Pacxon dermsi,
h Ortan | [Ipoman | M306ytan | byran | U3omentan | Ilentan I'excan Kr/9

1 143.5 3420.8 95545 | 14314.8 5760.7 6221.3 1910.6 18700.0

2 70.0 3861.4 6842.0 | 14125.4 4680.0 4770.6 3708.6 19450.0

3 127.0 | 7693.0 6457.0 | 12831.5 4415.5 3627.5 3950.5 22400.0

4 90.0 5833.5 4135.0 | 12308.5 5405.5 4292.0 6230.5 17800.0

5 57.0 2245.0 44425 8365.0 4257.5 4902.5 2607.5 11300.0

6 222.5 6692.5 8232.5 | 16645.0 4000.0 3692.5 3175.0 22500.0

7 87.5 3375.5 7915.0 | 15780.0 4295.0 5000.0 8895.0 17270.0




Bapuant 3

No CocraB muTaHUs, Kr/4 Pacxon dermsri,
B Oran | [Ipoman | U300yran | Byran | W3onenran | [lenran I'excan Kr/4
1 163.5 | 3620.8 9654.5 | 143448 5660.7 6261.3 1950.6 18306.0
2 90.0 | 33614 6942.0 | 14195.4 4780.0 4790.6 3758.6 19451.0
3 117.0 | 7593.0 6557.0 | 12891.5 4455.5 3687.5 3955.5 22301.0
4 974 | 5883.5 4235.0 | 12328.5 5425.5 4202.0 6239.5 17867.0
5 59.0 | 2295.0 4142.5 8360.0 4217.5 4802.5 2637.5 11000.0
6 228.5 | 65925 8132.5 | 16640.0 4010.0 33925 3185.0 22400.0
7 75.5 3475.5 7815.0 | 15770.0 4395.0 5100.0 8695.0 17970.0
Bapuanr 4
No CocraB mUTaHUS, KI/4 Pacxon ¢ermsr,
B Oran | [Iponan | M300yran | byran | M3onenrtan | Ilentan I'excan Kr/4
1 113.5 3090.8 94345 | 14614.8 5798.7 6201.3 1910.6 19000.0
2 106.0 | 38014 6702.0 | 14195.4 4696.0 4700.6 3888.6 19400.0
3 110.0 | 7680.0 6457.0 | 12711.5 4475.5 3607.5 3908.5 22400.0
4 70.0 5713.5 4135.0 | 12758.5 5605.5 4312.0 6158.5 17800.0
5 65.0 2245.0 4582.5 8995.0 4307.5 4922.5 2637.5 12100.0
6 222.5 6772.5 8302.5 | 16795.0 4180.0 3612.5 2995.0 22005.0
7 97.5 3395.0 7865.0 | 15490.0 4295.0 5040.0 8875.0 17210.0
Bapuanr 5
No CocraB nuTaHus, Kr/4 Pacxon ermsr,
B Oran | [Iponan | M300yran | byran | M3onenrtan | Ilentan I'ekcan KI/4
1 103.5 3420.8 95745 | 14414.8 5748.7 6361.3 1860.6 18700.0
2 106.0 | 38914 6812.0 | 14185.4 4636.0 4703.6 3788.6 19450.0
3 110.0 | 7673.0 6358.0 | 12811.5 4465.5 3619.5 3858.5 23450.0
4 65.0 5843.5 4235.0 | 12358.5 5505.5 4412.9 6198.5 17701.0
5 65.0 2215.0 4482.5 8965.0 4507.5 4945.5 2697.5 11070.0
6 242.5 6572.5 8202.5 | 16745.0 4080.0 3492.5 3075.0 22090.0
7 60.5 3370.0 7965.0 | 15390.0 4275.0 5170.0 8765.0 17207.0

ITopsinok BbINOJIHEHHS J1a00PaTOPHOI padoTHI

1. U3yunTh TeopeTHdecKuii Matepual (HaXokJIeHHe YpaBHEHUsI perpeccu MeTo1oM bpaniona).
2. [lonyunTh ypaBHEHHUE PETPECCUM.

3.0Tpa3uTh pe3yabTaThl B 7a00paTOPHOM OTUETE.

JlaGopaTopHnas padora Ne3
Tema: «MojaejmpoBaHHie CTPYKTYPbI IOTOKOB)
3aganue: Yepes Hacanounblil annapar juHod L=10 M, BHyTpeHHuM nuamerpom D= 0.065 M u ko-
s durmenToM 3anonneHus Hacagkol G=0.7 mpoTekaer XKUAKOCTh ¢ 00bEeMHOM ckopocThio f=1 Ji/c.
[TosryunTh MaTeMaTHUECKYIO MOJIENIb CTPYKTYPBI THAPOAMHAMUYECKOT0 TIOTOKA B anmapaTe Ha OCHO-
B€ DKCIIEPUMEHTAJIbHBIX IaHHBIX.
HcxonHble JaHHBIE 1JI51 BBINOJHEHUS JIa00OPAaTOPHOI padoThI
Ha Bxox anmapara mogaBanu 250 r. uHAMKAaTopa B BUAE O-(QyHKUMH, pe3yabTaThl SKCIEPHUMEHTa
IPUBEJICHBI B TAOIUIIE.

t,c Howmep BapuanTa
1 2 3 4 5 6 7 8 9 10 11 12 13
1 54 103 | 01 | 43 | 05 | 0.1 6.5 1 0.1 3.3 0.4 0.2 1

2 14.4 2 08 [ 122 ] 28 | 05 | 165 ] 49 | 1.1 9.9 2.5 1.3 2.6

3 2171 29 | 26 | 193 | 6.8 1.8 1236|106 | 3.6 | 16.5 6 2.8 5




4 258 | 87 | 55 | 242|113 | 39 | 268 |16.1 | 7.2 | 21.7 | 103 4.9 7.8
5 27.1 | 12.6 9 266 | 155 ] 6.8 | 26.7 | 20 | 11.3 | 25.1 | 144 7 12
6 261|161 | 125 | 27 | 189 | 99 | 245 | 22 | 149|268 | 17.9 10 16
7 [ 238189 | 156|259 | 212 | 13 | 213|223 | 17.6 | 27 20.4 13.5 18.9
8 1209 (209|178 238|222 | 156 | 17.7 |21.2 | 19.1 | 26.1 | 21.9 16.8 21.4
9 174 | 22 | 19.1 | 21.3 | 223 | 17.6 | 143 | 193 | 19.5 | 245 | 224 18 23.2
10 | 147 | 224 | 195 | 185 | 21.6 | 189 | 11.2 | 169 | 19 | 224 | 22.1 17.6 23
12 | 95 | 212182 | 132 | 185194 | 6.6 | 119 | 16 | 17.7 | 21.1 15.3 214
14 | 58 | 185|152 | 89 | 146 | 179 | 3.6 | 7.7 | 12.1 | 13.2 | 19.7 12.3 19
16 | 34 [ 152126 | 58 | 108 | 152 | 19 | 46 | 84 | 95 18 10 17
18 19 [ 119 ] 84 | 3.6 | 7.7 | 12.1 1 27 | 54 | 6.6 16.2 8 14.5
20 1.1 89 | 57 | 22 | 52 ] 91 | 05 1.5 | 34 | 45 14.3 6.5 12.5
22 | 06 | 65 | 3.8 1.3 ] 34 166 | 02 | 08 2 3 12.5 54 10.6
24 | 03 | 46 | 24 | 08 | 22 | 47 | 01 | 04 | 12 | 19 10.7 4.6 9

26 | 0.2 | 33 1.5 | 05 14 | 32 02 | 0.6 1.2 9.2 3.9 7

28 1 01 | 22 | 09 | 03 | 09 | 2.1 01 | 04 | 0.8 1.7 3.2 6

30 1.5 1 05 | 02 | 05 1.4 02 | 05 6.5 2.8 5

32 1 03 | 01 ] 03 | 09 0.1 | 03 54 2.3 3.9
34 0.7 | 0.2 02 | 0.6 0.2 4.5 1.8 3.1
36 04 | 0.1 0.1 | 04 0.1 3.7 1.6 2.6
38 0.3 0.2 3 1.3 2.3
40 0.2 0.1 24 1.1

42 0.1 9

t,c 14 15

1 0.8 0.6

2 3 2

3 8 4.3

4 13 7.8

5 18 11.8

6 21.2 16

7 23.6 | 18.2

8 25.3 21

9 259 | 22.8

10 26 22.1

12 25.2 | 204

14 234 | 183

16 20.8 | 16.2

18 17.6 | 135

20 14.8 11

22 125 | 95

24 10.6 | 7.8

26 9.1 5.9

28 7.8 4.5

30 6.6 3.3

32 5.8 2.7

34 4.9 2.1

36 4.2 1.8

38 3.6 1.5

40 3 1.2




| 42 | | 09 |
Ilopsinok BbINOJIHEHHS 1a00PaTOPHOIl padoThI
1. U3yunTh TeopeTHuuecKuii MaTepual (TUIOBbIE MOJEIH CTPYKTYPHI TOTOKOB).
2. BoiOpaTh BuJ MOJENU CTPYKTYPHI MTOTOKA MO BUAY (PYHKIIMHM pacHpe/esieHus BpeMeHH MpeObIBa-
HUs YaCTUIL B allllapaTe ¥ COOTHOLICHUIO €TI0 Pa3MEpOB.
3. Ilo 3KCTIepUMEHTAIbHBIM JAHHBIM ONPEIEIUTh TapaMeTp BHIOPAaHHON MOJEIIH.
4. ITomyunTh MaTeMaTHYECKYIO MOJIENb CTPYKTYphI IOTOKA U pa3padoTaTh MPOrpaMMy pacuera KOH-
LEHTPALUU UHAUKATOPa B BBIXOJJHOM IIOTOKE.
5. IIpoBepuTh NOIYUEHHYIO MOJIETb HA aJIEKBATHOCTb.
6.0T1pa3uTh pe3yiabTaThl B JIAOOPATOPHOM OTUETE.

JlaGoparopHasi padora Ne4
Tema: «MaremaTu4eckoe MOAeJNPOBAHME NPOLECCa PeKTHPUKATMH»
3aganue: O3HAKOMHUTHLCS C MATEMAaTUIECKON MOJIEIIBIO TIpoIecca peKTU(UKAIINK U pa3padoTaTh Ha
€€ OCHOBE COOTBETCTBYIOLIUI MOJEIUPYIOMUN anropuT™M. OCBOUTH METOJUKY U aITOPUTM pacueTa
CTaTHUYECKUX PEXUMOB paboThl annapara. ChopMUpoBaTh MepeueHb BO3MYILAIONIUX U YIIPaBIISIO-
KX TTapaMeTpoB Ipoliecca pektudukaryu. Beiopats Hanbonee pannoHanbHyto cTpykTypy ACP n
ompezieNieHus 3aJaHUI PEryIaTopaM CUCTEM, 00ECIIEUNBAIOIIUX YIPABIECHUE MPOIIECCOM, OIH3KOE K
ONTUMAIILHOMY.
Hcxoanbie 1aHHbIE JJIA BHINOJHEHHUS J1a00PaATOPHOIi padoThI
KomnuuecTBo Tapenok B KoJdoHHe n =18 , Homep Tapenku nutanus f =10, S =1 m 2 . Orpanuuenue 1o
MapoBOMY MOTOKY (3aar0TCsl MCXOAS U3 YCJIOBUN OecrpoBalbHON padoTa TapeloK M OTCYTCTBUS
yroca) 100 <V < 500 xmonb/4. TpeboBaHHs K Ka4eCTBY IUCTHILIATA W KyOOBOTO MPOIYyKTa (3aja-
IOTCSI UICXO/IS U3 TPeOOBAHUM TEXHOJIOTHYECKOTO perjaamMeHTa): Xn+13 = 0,973 ; x03 = 0,0085. Yucnen-
HbIe 3HaUeHUs pacxoja F u cocraBa Xp mutanus (MUHUMAJIBHBIN, CPEIHUN U BEpXHHUM YPOBHU BO3-
MYIIICHHH MpoIecca) MPUBEICHBI B TA0I.

Bemnunna | Expununa mus- Bapuant
MEpEHUS I II III v \%
Fmin KMOJIB/4 229,3 229.,3 229,3 229.,3 229,3
x}"i" MOIJIL. JIOJHU 0,232 0,232 0,232 0,232 0,232
Fo™ KMOJIb/4 258,0 258.,0 229,3 258,0 258.,0
xpoM MOJI. JI0JIA 0,273 0,232 0,273 0,273 0,315
Fmax KMOJIB/4 287,0 287,0 258,0 287,0 287,0
xpr* MOJI. JI0JIA 0,315 0,273 0,315 0,273 0,315

B kauectBe neneBoit GpyHKIMU (KpUTEpUH ONTUMAIbHOCTH CTATHYECKOTO PEXKHUMA) MOKHO MPUHATH!
— MaKkCMMYM BbIXOJIa TUCTHILIATA (MAKCUMYM HPOU3BOJUTEIBLHOCTH);

— MakCUMyM JI0X0/a;

— MUHHUMYM 3HEpPro3arpar.

ITopsinok BbINOJIHEHHS J1a00PaATOPHOI padoThI

1. IToAroToBUTH UCXOAHBIE JaHHBIE AJI pacueTa MaTEMaTUYECKOU MOJIEIIH.

2. CocTaBuTh MPOrpaMMy pacyera JOMYCTUMbIX 001acTel yrnpaBieHus B IJIOCKOCTH apameTpoB D-
V na OBM, ucnons3ys onucanusie anroputMel STAT B05 u STAT B06.

3. Paccunrtats Ha DBM U nOCTpOUTH TOMyCTUMBIE 00JIACTH YIIPABIIEHUS B IUIOCKOCTH IMapaMeTPOB
D-V s HoMMHaAJIBHBIX, MUHUMAJIbHBIX U MAaKCUMAJIbHBIX 3HaueHul F u Xr.

4. OnpenenuTp MOJIOKEHUS TOUYEK HAWIIYYIIETO 3HAYEHUSI KPUTEPUSI ONTUMAIBHOCTH HAa KPUBBIX
Xn+1,3 U1 HOMMHAQJIBHBIX, MUHUMAJIbHBIX 1 MAaKCUMAJIBHBIX 3HaY€HUU F 1 XF, ONITUMAJIBHBIX B CMBICIIE
BBIOPAHHOTO KPUTEPHsI YIIPABICHUS.



5. OneHuTh MEpy HECOBIAICHUS KPUTEPHsI ONTUMH3AUK Q B pEKUMAX, MMOICPKUBACMBIX HCCIIC-
nyembiMi ACP 1 B ONTHMAJIBHBIX PEKUMAaX MpH Bo3MymieHusx (FM0 | xM) (F| xp) u (Fna* xmax),

1
HUCIIOb3Ys BBIPAKCHUC AQ=g{|QACP - Qopt| pmin ymin + |QACP - Qopt| Fam + |QACP -

QoptlFmax 'xlr:nax}-

6. Ha ocHOBE cpaBHEHUSI MHOYKECTBA PEXKUMOB, ITOAepKUBaeMbIX pasnuuHbiMu ACP, ncnonbsye-
MBIMH IIPH aBTOMATU3ALUHU PEKTU(PHUKALIMOHHBIX KOJIOHH (pa3ziel 3) ¢ MOJI0KEHUSIMHU HallIEHHBIX OIl-
TUMaJIbHBIX PEKUMOB, BEIOpaTh HauOoOJIee PALMOHATIBHYIO JUIsl JaHHBIX YCIOBUM pabOThl aBTOMATH-
YECKYI0 CUCTEMY PETYIMPOBAHUS.

7.0Tpa3uTh pe3yabTaThl B Ja00OPATOPHOM OTUETE.

JlabopaTopnasi paGora NeS

Tema: «MoaenupoBaHne KUHETUKH XUMHYECKHX PeaKkIuiD)

3aganue: OcBOeHHE METOAUKH pPEIICHUs MPSAMON 3a/laul KMHETUKH IS 3aJaHHON KUHEeTHYe-
CKOM cxeMbl mpouecca. Kunernueckue cxeMbl poLeccoB 3a7aHbl mo Bapuantam , ki = 0.001, k> =
0.05, k3 = 0.02 (pa3MepHOCTb KOHCTAHT ckopocTeii: 1) ¢!, eciu peakius MOHOMONeEKyspHas, T.€.
IPOTEKAET C Y9aCTHEM OJIHOW MOJIEKYJbl peareHTa; 2) j/(MoJb-C), €CIH peaKiusi OMMOIEKYIsIpHasi,
T.€. IPOTEKAET C y4acTHEM JBYX MOJIEKYyI] peareHTa). HauanbHble KOHIIEHTpALUU peareHToB: [A]o =
[Blo = 1 moms/mn, [Clo = [D]o = 0 mosb/1n (,rae [...] — o603HaueHHE KOHIIeHTpanuu, nHaekc 0 0603Ha-
YaeT HAaYaJbHbII MOMEHT BPEMEHHU.
Hcxoanble faHHble 1151 BHINOJIHEHHUS J1a00paTOPHOIi padoThI
BapuaHTbl KHHETHYECKHX CXEM MPOLIECCOB

BapuaHrT 1 BapHaHT 2 BapHaHr 3
k, , C ky ky
Akl B/ 4 + B ¢ + D A+ B — C + D
k3 D kl
BapuaHT 4 BAPHUAHT 5 BapHuaHT 6
ky ky ki, B ky, 2C
4+ B - C—= A+ D k
y éz 24—~ B <
ks™ C kg™ D
BapUaHT / BapHaHrT § BapuaHT 9
ky ky 4+ ky ks
A + B—= 2C+ D 4+ B o B ~ C —> 24
ky
Bapuanrt 10 BapuanrT 11 BapuaHT 12
ki 5, 2B ky , B < ki » B
A ky 4 D A7, lkz
k3 C kl C k3 C
Bapuanr 13 BapuaHT 14 BapHuaHr 15
ky ky ky  C k
A+ B > > A + B — C
=0 .
ks ks 4 — B ks

A + C— D
ks D




ITopsinok BbINOJHEHHS 1a00paTOPHOIT padoThI

1. IToAroTOBUTH UCXOIHBIEC JAHHBIE JJISl pacyeTa MaTeMaTHYECKON MOJEIH.

2. 3amnucarth 10 3aKOHY JICUCTBYIOIIMX MAacC YPaBHEHUS MOJIEIN KHHETUKH MpoIlecca.
2. Pemuth npsimyro 3aiaqy KHHETUKH MPU 33JJaHHBIX Ha4aJbHbBIX yCIOBHUSIX HAa DBM.
3. [locTpouTh KUHETUYECKUE KPUBBIE.

4.01pa3uth pe3yabTaThl B J1a0OPATOPHOM OTUETE.

Kputepun ouenku: Komndecto 6aioB, KOTOpOE MOKHO MOJIYYUTh 32 JIA0opaTOpHYHO padoty- 18,
a MUHHUMaJIbHOE- 12 6.



MHHICTEPCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
benepanbHOTO TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynomem UngopmayuonHuix mexnonroui
Kagheopa Ungdhopmayuonnvix cucmem u mexnonoauti

Hampasnenune noarorosku: 15.03.04 ABTomMaru3anys TEXHOJIOTMYECKHUX IPOIIECCOB U IPOU3BOICTB
[Tpodwiib: ABTOMaTH3a1Ms TEXHOJOTHYECKUX IPOIIECCOB ¥ IPOU3BOJICTB (IO OTPACIIAM)

KoMnjieKT TeCTOBBIX 3aJaHUM 10 IUCLIUILINHE MojaenupoBaHue IpoIEeCCOB XH-
MHYECKOMN TEXHOJOTUH

Bapuant Nel

Yacts 1. 3a1anue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

U3 npeonoosicennvix 6apuanmos omeemos ebloepume HeCKoIbKO 6EPHbIX.

1.1. Kakue paznuyaroT crocoObl BBOJa UHMKATOPA AJISl UCCIEIOBAHUSA CTPYKTYPhI TIOTOKOB:
1) uMIyIbCHBII;

2) XaOTUYHBII;

3) cTyneHYarslif;

4) OECKOHEUHBIN;

5) NMKJIMYECKH.

1.2. Cpennee BpeMsi mpeObIBaHUS BEILIECTBA B alnapare:

1)t=V/v;
2) T=v/v;
3)t=u/L;
4t=L/u;
5)t=V/L.

1.3. Bunbl akciepuMmeHTa:

1) akKTHBHBIH;

2) 3aCTOMHBIN;

3) maccuBHBIN;

4) cBepXaKTUBHBIIA;

5) nepuoanYECcKuil.

1.4. Buasl MaTeMaTHYECKUX MOJIETEN UCXOS U3 MPOCTPAHCTBEHHO-BPEMEHHBIX TPU3HAKOB:
1) Moaenu co cocpeIOTOYEHHBIMU MapaMeTpaMu;

2) MOJIeNH ¢ pacIpeieIeHHBIMU TTapaMeTPaMH;

3) craTu4ecKue MoJIeNu;

4) ceTeBbIC MOJIEIH;

5) nuHAMUYECKHE MOJIETH/

1.5. MaremaTnueckoe MOAECIUPOBAHNE BKITFOYAET ATAIBI:



1) cocTaBneHre MaTEMaTHYECKOTO OMMCAHUS H3y4aeMOro 0ObeKTa;

2) npoBeaeHUE GU3NIECKOTO IKCIIEPUMEHTA;

3) BbIOOp MeTOAA pEUIEHUs] CUCTEMbl YPAaBHEHUN MaTEMaTHYECKOIO OMMCAHMS M pealu3alusl ero B
(bopme MoJienupyIOLIeld IPOrpaMMBl;

4) yCcTaHOBJIEHHE COOTBETCTBHUS (a1€KBaTHOCTH) MOJIENIN OOBEKTY;

5) BHeIpeHue pe3yabTaToB MOAEIHMPOBAHUS.

1.6. [lepeuncinure METOIBI COCTABICHUE MATEMATHUECKOTO OMUCAHUS OOBEKTA:

1) aHaTUTUYECKUIA;

2) SKCIIEpUMEHTAJIbHBIN;

3) CUMILIEKCHBIA METO/I;

4) sKCrIepUMEHTATIbHO-aHATU TUYECKUIA;

5) MeTo/1bl BApUALIMOHHOT'O UCUUCIIEHUS.

1.7. B coctaB MareMaTu4eckoi MOJENU, pa3pab0TaHHON aHAIUTUYECKUM IIyTEM BXOJAT CIEAYIOIINE
IpyMNIIbl ypaBHEHU:

1) ypaBHeHus OanaHcoB;

2) perpeccuOHHbIE COOTHOLICHUS;

3) ypaBHEHUS 3JIEMEHTApHBIX MPOLIECCOB TEILIONEPEAAYU, MacCONepeIaul, XUMUUECKON KUHETUKU;
4) ypaBHEHUs HayaJIbHbIX U IPAHUYHBIX YCIOBUIL;

5) saMnupuYecKue, TEOPETUIECKUE U MTOTYIMIIUPUUECKHE 3aBUCUMOCTH.

1.8. MOMEHTBI CUCTEMATU3UPYIOTCS 110 MPU3HAKAM:

1) no mopsaaky;

2) o HOMeEDY;

3) no Hayay OTCueTa;

4) no Ha3HAYEHMUIO;

5) 1o Buy CydyaiHOM BETUYMHBI.

1.9. Pa3HOBHIHOCTH MJIaHOB (PaKTOPHOT'O SKCIIEPUMEHTA!

1) BpeMeHHOMH TU1aH;

2) noaHbIN (aKTOPHBINA HKCIIEPUMEHT;

3) cucTeMaTUYECKH TIJI1aH;

4) npoOHBIN (HaKTOPHBIN SKCIIEPUMEHT;

5) KOMIO3UIIMOHHBIN IJIaH.

1.10. Kakue 13 ypaBHEeHUH SBISIOTCS YPaBHEHUSIMU MHOKECTBEHHON KOPPEISLINN:
1)y = by + byx;

2)y = bg + byxq + -+ + bpxy;

3) 9 = by + byx + byx?;

4)y = afi(x1)fa(x2) * .. * fi (xp);

5) y =f(x).

Yacrts I1. 3aganue ¢ BLIGOPOM 0THOT0 BEPHOI'0 OTBETA

H3 npednosicennvix 6apuanmos omeemogs ebibepume moabko 0OUH EPHbBILL 8APUAHM.

2.1. BLI6epI/ITe YPaBHCHUEC MOACIIU UACATbHOI'O0 CMCIIICHMA
dac
1) VE = v(CBX_ C);
ac ac
2) E +Uu a = 0,
ac _ . 9%C

ac
3)54‘115—[)@,



CBX_Cl = TE,
dc;
4) Cl_CZ = Td_tZJ
kCN—l_CN = Tdﬂ.

dt
2.2. JlaiiTe onpeseneHne onHoro (hakTOpHOro SKCIepuMenTa 28 :

1) ecnu OMBITHI MPOBOAATCS TOIBKO HA JBYX YPOBHSX, IIPU JBYX 3HAUEHUSIX (DAaKTOPOB, U MPU ITOM B
IpoILecce KCIIEPUMEHTa OCYIIECTBISIFOTCS] BCE BO3MOKHBIE KOMOMHAMH U3 K (hakTopoB;

2) ecnyl OIBITHI IPOBOJSATCS TOIBKO IBYX YPOBHSX, P JIBYX 3HAYEHUSX (DaKTOPOB;

3) ecii OIBITHI IPOBOJATCS HA TPEX YPOBHSIX;

4) ecny OMBITHI MPOBOJATCS TOJIBKO Ha JIBYX YPOBHSAX, NPH JIBYX 3HAYEHUSAX (PAKTOPOB, U MPH 3TOM B
IpoILecce KCIIEPUMEHTa OCYIIECTBISIIOTCS BHIOOpOYHbIe KoMOMHAIMH U3 k GpakTopos.

2.3. Cpennee Bpems peObIBaHKS BEIIECTBA B alllapare:

1)t=V/v;
2)t=v/V;
3)t=u/L;
4Ht=L/V.

2.4. MatemMaTuueckass MOJIEb — JTO:

1) npubnm>keHHOE ONUMCaHUE KaKOT0-IM00 SBJICHUS UJIU MPOIecca BHELTHETO MUPA;

2) npuOIMHKEHHOE OMUCAHKNE KaKOT0-TMO0 SBIEHUS WU MPOoIlecca BHEITHETO MHUPA, BRIPAXKEHHOE C
MOMOIIbIO0 MATEMATUYECKON CUMBOJIHKHY;

3) Habop MaTeMaTU4YECKNUX CUMBOJIOB;

4) KOMILJIEKC TIPOTpamM.

2.5. BriOepute ypaBHEHHE MOJIENIN UCATLHOTO BRITECHEHUS:

dac
1) VE - v(CBX_ C)'

2)3—:+ua—c=0;

ac g;cc a%c
3)E+u$= %;
[ Cox-Cy =T,
pl -G =132,
ac

C N—=1" C N—=T ? .
2.6. BpiOepure ycioBue A omnpenesneHus Kod((UIMEHTOB YpaBHEHHS PErpeccud METOJ0M
HAauMEHBIINX KBAaJPATOB:
D=L,y — 5)* = min;
)@ =3~ ) =0;
3)® =3, (v — 5)° = max;
Ho =% (-9 =0
2.8. IpoOHbIii (haKTOPHBII SKCIIEPUMEHT MTO3BOJISET:
1) COKpaTUTh KOJIUYECTBO OMBITOB B 3KCIIEPUMEHTE;
2) NOBBICUTH TOYHOCTh YPABHEHUS PETPECCUU;
3) yBEIUYUTH KOJIMYECTBO OIBITOB B DKCIIEPUMEHTE;
4) HCKITIOYUTH HEOOXOMMOCTD MPOBEPKU HA 3HAUUMOCTH KOA(DPHUITUEHTHI YpaBHEHUS PETPECCHUH.
2.9. B kakoM 3KCIIEpUMEHTE MOTy4Yal0T HECMEIIaHHbBIE OIICHKH TSI KO3 (MHUIIUEHTOB PETPECCHU:
1) monHbIA (aKTOPHBINA HKCIIEPUMEHT;
2) 1po6HEIi (pakTOpHEI Fkcrepument 257 ;
3) KOMIO3UIMOHHKI T1aH; 4) APOOHKI (aKTOPHBIH SKcepumenT 252,
2.10. Bribepute ypaBHEeHHE OJTHOTIapaMeTpUudecKoi 1 y3noHHONH MOJeNH:



dc
1) VE = v(CBX_ C);

2);4—115—0, ]
ac ac a<C
3);+ P D—%xcz,
_ 1
CBX_Cl T?,

LCN—l_ CN = T?.

Yacts II1. 3aganue Ha yonopsiioueHue OTBETOB

Yemanosume coomeememeue Meofcdy PA3PO3HEHHBIMU YaCmAMU ymeepofc’()enuﬂ
3.1. YcTaHOBHTE COOTBETCTBHE MEKIY MOAETHIO M 00JIACTHIO €€ IPUMEHEHHS:

1) Moaeb HACATLHOTO BRITSCCHCHUS

a) Kacka/bl peakTOpOB C MELIAJKaMH; TapesibuaThle
KOJIOHHBI; aniaparhl C MCEeBJA00KNKECHHBIMU CIOSMU;
HACaJI0YHbIC KOJIOHHBI

2) MOJEIb UJCATLHOTO CMEIICHHUS

0) TpyOuaThle ammapaTbl ¢ OTHOIICHHEM JUIMHBI K
quameTtpy csbiiie 20

3) sueeyHass MOJEIIhb

B) MWIMHIPUYECKUE ammapaTbl co CchepuuecKUuM
JTHOM B YCJIOBUSIX MHTEHCHBHOI'O NEPEMEIINBAHUS C
OTpakaTeIbHBIMU TEPEeropoakamMu; OapOOTaKHBIE
anmaparsl ¢ OJIM3KMMHU pa3MepamMH JAUaMeTpa U BBI-

COTBI B YCJIOBUAX MHTCHCUBHOI'O 6ap60Ta>Ka

3.2. YcTaHOBHUTE NPUUMHHO-CJIEICTBEHHYIO CBSI3b:

2
1) ecmu F = 225 < E (f1, )

2
SBOCI'[p

a) TO KO3 PUITCHT SBIISICTCS 3HAYNMBIM

2)ecnu tj = I;)—"I = t,(f)
9l

0) TO ypaBHEHHE aJIEKBATHO

S%'lax
3) ecnrt Gpax = TN 2 < G (fu f2)

i=1°iQ

B) TO JIUCIIEPCHUS OAHOPOIHA

3.3. YcTaHOBUTE COOTBETCTBHE MCIKAY XapaKTCPUCTHKAMMU:

1) BTOpoO# LIEHTpaIbHBIA MOMEHT

a) XapaKTCPU3yeT CKOUMICHHOCTL, WJIK ACUMMETPHUIO pac-

MIpeIeIeHUSI

2) 4eTBEpThIN LIEHTPAJIbHBIH MOMEHT

0) XapakTepu3yeT paccesHHe CIIyYaiiHON BEIUYUHBI

3) TpeTuil IeHTpaIbHBIH MOMEHT

B) XapaKTePH3YeT «KPYTOCTh» paclpeelICHUs

3.4. YcTaHOBUTE COOTBETCTBHE MCKAY MOJCIIbIO U €€ TIPU3HAKAMMU

1) MOJAETH c
rapaMeTpamMmu

pacrpeneeHHbIMU

C4a BO BpEMCHHU

2) IMHAMHWYECKHUE MOJIETH

CA B IPOCTPAaHCTB

3) wMomenu @ C

COCPEAOTOYCHHBIMU

B) napamMeTpbl MOACIUPYCMOI'0O allrapara HEU3-

napaMeTpamu MEHHBI B IPOCTPAHCTB
3.5. YcTaHOBHTE COOTBETCTBUE MEXKY ONPEEIEHUEM U MaTeMaTudeckoi popmoit 3anucu:
1) kputepuii CtbrofieHTa a)F = 55
SgCT
Kkputepuit Puiepa _ Sinax
2) kpurepuit Punep 6)G = 7
)G = wN g2
=11
3) kputepuit Koxpena B) t; = b
77 s
t.

J

Bapuant Ne2

a) nmapaMeTpbl MOJIETTUPYEMOTO arnapara MEHs0T-

6) napaMeTpbl MOJACIUPYCMOI'O allrapaTta MCHAOT-




Yactp 1. 3aaanue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

U3 npednosicennvix apuanmos omeemos vloepumne HeCKOaIbKO EPHBIX.
1.11. Ilpu npoBeIeHUM PETPECCUOHHOTO aHaIM3a UCIIOIb3YIOTCS:
1) xputepuii Koxpena;
2) kputepuii PeitHombCa;
3) xputepuii Ilekie;
4) kputepuii CTbIOJICHTA;
5) xputepuii @uiepa.
1.2. TUnOBBIMU MOJIETISIMU CTPYKTYpPHI IOTOKOB B annaparax XuMUYECKOU TEXHOIOTHH SBIISIOTCS:
1) Mozienb u1eaIbHOTO BHITECHEHUS,
2) MoJiesb UJIeaTbHOTO NIEpEeMEIINBAHUS;
3) siueeqHass MOJEb;
4) KOMOMHUPOBAHHAS MOJICTIb;
5) nuddy3roHHAS MOJIEITb.
1.3. Kakue nporieccol HCCIEAYIOTCS METOJJaMU MaTeMaTUYECKOTO MOJICIIUPOBAHHUS:
1) TermiooOMeHHbIE;
2) MaccoOOMEHHBIC;
3) peakLHOHHBIE;
4) COBMEIIICHHBIE;
5) ruApOAMHAMUYECKHE.
1.4. Bunbl 3aCTOWHBIX 30H, BCTPEUAIOIINUXCS HA MIPAKTUKE:
1) 30HBI UEATTEHOTO CMEILICHUS;
2) 30HBI ¢ 0OMEHOM C OCHOBHBIM ITOTOKOM;
3) 30HBI UACATLHOTO BHITECHEHUS;
4) 30HBI ¢ OaiimacupyOIUM TOTOKOM;
5) 30HBI 6€3 00MEHA C OCHOBHBIM TTOTOKOM.
1.5. Ilepeuncnnte OCHOBHbBIE MOHATUS MATEMATHYECKOTO MOJICIIUPOBAHHUS:
1) maTemaTuueckas MOJIEIb;
2) ¢usnueckast MOJIENb;
3) aneKBaTHOCTH MO/IEINH;
4) meTox peleHus;
5) 3D-Mo1€eb.
1.6. Ilepeuncnure 3eMEHT KOMOMHUPOBAHHON MOJIENH CTPYKTYpPHI IIOTOKOB:
1) peuuk;
2) cymmarop;
3) Gaitnac;
4) 3acTONHBIE 30HBI;
5) nenuTens.
1.7. Ilepeuncaute onucarenbubie Moaenu XTC:
1) xumuueckas;
2) hbyHKIMOHANIbHAS;
3) onepanroHHas;
4) TeXHOJIOTHYECKas;
5) maremaTuyeckasl.
1.8. DkcnepuMeHTAIBHO-CTaTUCTUYECKHE METObI IOCTPOEHHUSI YPABHEHUS PETPECCUN:
1) mompa3zymeBarOT nmpuMeHeHNe PyHAaMEHTaIbHBIX 3aKOHOB COXPaHEHHUS;
2) nmospa3zyMeBaroT NPOBEACHHUE MTOJIHOTO (PaKTOPHOTO SKCIIEPUMEHTA;
3) noapa3yMeBarOT MPOBEIEHNE METOJJOB CHCTEMHOTO aHAJIN3a;
4) noapazymeBaroT MPOBEACHUE IPOOHOT0 (PaKTOPHOTO SKCIIEPUMEHTA;



5) nmoapa3zyMeBarOT MPUMEHEHHUE KOMITIO3UIIMOHHOTO TUIaHA.

1.9. biioyHbIM IPUHIIMI TOCTPOECHUS MATEMATUYECKON MOJEIIH TTO3BOJISECT:
1) ycnoXHUTh 3aja4y MOJEIUPOBAHMS;

2) UCIONIb30BaTh Pa3pabOTaHHKIC paHee OJIOKH YpaBHEHU B PEIICHUI HOBBIX 3a]1aY,
3) MoJIepHU3UPOBATH OJIOKU YpaBHEHHM HE3aBUCUMO OT APYTHUX;

4) MOBBICUTH TOYHOCTD MOJY4aEMOUM MOJIEIH;

5) ynpocTtucse 3aa4y MOJEINPOBAHMUS.

1.10. llenn MaTreMaTHYE€CKOTO MOJICTUPOBAHMUS:

1) onpenenenue oNTUMANIBHBIX YCIOBUN MPOTEKAHUS MIPOLIECCa;

2) ycTpaHEHHe Ipoliecca;

3) ympaBieHue MpoLeccoM;

4) npoeKTHUpOBaHUE MPOLIECCA;

5) MoaepHU3aIUs TIpoliecca.

Yacts II. 3aganue ¢ BLIOOPOM 0ITHOI0 BEPHOI'0 OTBETA

U3 npednosicennvix 8apuanmos omeemos ebloepume moabko 00UH 6ePHbILL 8APUAHM.

2.1. [TapameTp siueeyHON MOJEIH:

1) nnuHa annapara;

2) KOJIMYECTBO STUYEEK;

3) oO6bem ammapara;

4) k03¢ HULHEHT 0OPAaTHOTO MePEMEITUBAHHUS.

2.2. B KakoM 3KCIIEpUMEHTE TIOTyJar0T HECMEIIaHHBIC OIICHKH JIJIS KO3(DPHUIIMEHTOB perpeccuu:
1) nonHbIii HaKTOPHBIN IKCIIEPUMEHT;

2) npoGHKIit (hakTOpHBIH KcrepumenT 257 ;

3) KOMIO3UIIMOHHBIH IJ1aH;

4) poGHBIi (HaKTOPHBIH SKcTIepuMeHT 2872

2.3. Ilpu uucne siueek, CTpeMaeMcs K 06CKOHEYHOCTH, siueedHasi MOJeINb IpeodpasyeTcs:
1) B MOJIE)Th M1€ATTEHOTO BHITECHEHNS,

2) B MOJieJIh HJI€aTbHOTO CMEIICHHUS,

3) B KOMOMHUPOBAHHYIO MOJieNb; 4) B TU(DPY3MOHHYIO MOJEIb.

2.4. KpuBasi OTKIIMKa, COOTBETCTBYIOIIAs] CUTHATY CTYMEeHYaTol ()OpMBbI, UMEET BUI:



2.5. B cooTBETCTBHM C METOJIOM CTYNEHYATOr0 BO3MYIIIEHHUS:
1) B MOTOK Ha BXOJAE €ro B ammapaT MPaKTUYECKH MTHOBEHHO, B BUAE JeNbTa-(QYHKIIUU, BBOIST
OTpeieNIEHHOE KOJIMYECTBO UHINKATOPA;
2) B OTOK HJIKOCTH, NMOCTYNAOLIEH B anmapar U He coeprKalleld MHIUKAaTopa, BHOCIT HEKOTOPOE
KOJIMYECTBO MHAMKATOpa TaKUM O0pa30M, YTO €ro KOHILEHTpPalus BO BXOJSIIEM MOTOKE U3MEHSETCS
CKa4yKOM OT HYJISl 10 HEKOTOPOI'O 3HaYEHUS U B JAIBHEHUIIEM MOJAEPKUBACTCS HA ’TOM YPOBHE;
3) moay4aroT Ha BBIXOJI€ (PYHKIIMIO OTKJIMKA, IPEICTABIIAIONIYI0 COOOM CHHYCOUY;
4) “HOUKATOp HE BBOJUTCS B TIOTOK Ha BXOJE armapara.
2.6. Marematnyeckas MOJEIb — ITO:
1) npubamxeHHOEe ONMCcCaHNue KaKOro-I100 SBISHHS WK Ipoliecca BHELIHETO MUPA;
2) npuOIMKEHHOE ONMUCAaHUE KaKOTO-JIMO0 SBJICHHS WM MPOIEcca BHEITHEr0 MHUpPA, BHIPAKEHHOE C
IIOMOUIbI0 MATEMATUYECKON CHMBOJIMKHY;
3) Habop MaTeMaTUYECKNUX CUMBOJIOB;
4) KOMIUIEKC TPOrpamm.
2.7. Slueeynas MoJieJIb UMEET BUI:
DV = 0(Coy-0);
ac ac
2) I +u o = 0;
ac _ . 9%C

ac
3)5+U5—Dﬁ,



CBX_Cl = TE,
dc;
4) Cl_CZ = Td_tZJ
kCN—l_CN = Tdﬂ.

dt
2.9. B cooTBeTcTBUM C MCTOJOM HUMITYJIBCHOI'O BO3MYILCHUS:

1) moy4aroT Ha BbIXo/1€ (PYHKIHUIO OTKIIMKA, TPEJICTABISIONIYI0 COO0 CUHYCOHY;

2) B IOTOK HJKOCTH, MOCTYNAIOLIEH B anmapar U He COAeprKallell MHIUKAaTOpa, BHOCIT HEKOTOPOE
KOJINYECTBO MHAMKATOpA TAKUM 00Pa30M, YTO €ro KOHIICHTPALUS BO BXOJSIIEM MTOTOKE U3MEHSETCA
CKa4yKOM OT HYJIS 10 HEKOTOPOI'O 3HAYEHUS U B JAJIbHEHUIIEM MOAAEPKUBACTCS Ha ’TOM YPOBHE;

3) B MOTOK Ha BXOJIE€ €r0 B ammapar MpPaKTHYECKH MTHOBEHHO, B BUJE AeNbTa-(QYHKIUH, BBOIST
OIPEEIIEHHOE KOJIMYECTBO HHIMKATOPA;

4) Ha BBIXOjI€ nONy4aroT F-kpusyio.

2.10. JIns mpoBepKH 3HAYMMOCTH KOA(P(PHULMEHTOB YPaBHEHUSI PErPECCUU UCTIONb3YeTCSL:

1) xputepuii CTblo/1€HTA;

2) kputepuii Ouriepa;

3) xputepuit Koxpena;

4) kputepuii PeitHonbca.

Yactse III. 3aganue Ha yHnopsiioueHue OTBETOB

Yemanosume coomeemcmeue Meofcdy PA3PO3HERHbIMU YaACMAMU ymsep:)fcdeﬂuﬂ
3.1. YcTaHOBHTE COOTBETCTBUE MEXKY 3aJ1a4ei U €€ COAepKaHUEM:

1) 3amaua ananu3a a) TpedyeTcst obecrneunTh HanOOoNbITYI0 () (PEKTUBHOCTD TEXHOIOTHYE-
XTC CKOro mpoiiecca

2) 3amaua cunteza XTC | 6) TpeOyercst onpeaenuTh:

—aneMeHTHbIN coctaB X TC 11 nepepaOoTKH ChIpbsl B IPOIYKThI; —
CTPYKTYPY CBSI3€H MEXKIy SJIEMEHTaMU;

— PeXUMBI OTJICTBHBIX SJIEMEHTOB U CHCTEMBI B 11€7I0M, 00€CTIeUHBAIOIINX
Heo0XO0AMMBbIE TTOKa3aTeIM MPOU3BOICTBA U ero 3 dexkTrBHOE PyHKIHO-

HUPOBaHUE
3) 3aa4ya onTUMHU3a- B) TpeOyeTcs onpenenuTs ceeenus o cocrostuun X TC, nokaszareneit a¢-
uu XTC (eKTUBHOCTH €€ (PYHKIIMOHUPOBAHUS, a TAKXKE BIUSHUNA XUMHUECKOMN

CXEMBI, CTPYKTYpbI TEXHOJIOTHYECKUX CBSA3EH, CBOMCTB U COCTOSIHUSA dJIe-
MEHTOB U IIOACUCTEM, YCIOBUH SKCILIyaTalluU

3.2. YcTaHOBHTE COOTBETCTBHE MEXK/Ly OIIPEAEICHHEM H MaTeMaTHuecKoil (hopMyJIMpOBKOIi:

dc
1) MOzeNb MIeaTbHOTO BEITCCHEHUS )V == v(Cop-C)
ac ac a%c
2) ) MOJieTh UCATHBHOTO CMEIIICHUS 6) L +u=pZe
lika ox 0x?
3) nuddy3nonHas MOIETb B) g_i +u % -0

3.3. OHpeI[eJ'II/ITC CYITHOCTBb METOJida IMOCTPOCHU S MOIACIIN

1) Ananutruyeckuit a) MpeAIoiaraeT UCIoIb30BaHUE METO/I0B IKCIIEPUMEHTAIBHOIO UC-
CJIeZIOBAaHMS U IPUMEHEHNE (PyHAAMEHTAIBHBIX 3aKOHOB COXPaHEHUS

2) DKcriepUMEHTaNbHBIA | 0) TpeanosiaraeT HaJIM4YMe TEOPETUYECKUX CBeAeHUH o (usmko-
XUMHUYECKUX CBOMCTBAX, 0 KHHETHKE XMMHUYECKOIO MPEBPAICHUs, 3HA-
HUE U CBEACHUH O KOHCTPYKIMH OOBEKTa M TUAPOJMHAMHYECKON
CTPYKTyp€ NOTOKOB MPOTEKAIOUINX B MpeJienax ITOH KOHCTPYKIHH.

3) OKcrHepuMEHTAJIbHO- | B) MpeAroaraeT JUHEHHYI0 3aBUCUMOCTh IapaMeTpoB Mexay co0oit
AHAJIMTUYECKUI UX COCPENOTOYEHHOCTD, PEAJIN3YETCS C IIOMOILBIO SKCIIEPUMEHTA




3.4. YcTaHOBUTE CBS3b:

1) mpoBepka Ha ajeKkBat- a) kpurepuit CTbroficHTa
HOCTb YPaBHEHUS

0) kputepuii Dumepa 2) mpoBepKa Ha 3HAYUMOCTh KOA(DPHUITMEHTOB ypaBHCHHS

B) kputepuii Koxpena 3) npoBepka Ha OAHOPOJHOCTh AUCIIEPCUU

3.5. YcTaHOBHUTE COOTBETCTBHE MEXK/TY ONPEACICHHEM H MaTeMaTHIeCKOW (hOpMOM 3aruCH:

1) HavaIbHBI MOMEHTOM [3-TO MOPSIKA JJIS TUCKPETHBIX BE-
JIMYUH

a) pg = [, (x — my)F f(x)dx

2) HaYaNbHBIF MOMEHT [3-TO TOPSAKA JJIsl HEPEPHIBHOM Be-
JIUYUHBI

0) ag = Yi=1 xiﬂ pi

3) HeHTpaJIbHBII MOMEHT [3-TO MOPSIKA ISl HETIPEPHIBHOM
BEJIMYMHbI

B) Qg = f: xB f(x)dx

Bapuant Ne3

Yacts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHbIX OTBETOB

/K] l’lpeaﬂOcheHHblx 8Apuarmoe omeemoe 6bl6epume HECKOJIbKO 6EPHbLX.

1.1. Ilepeuncnure rpaduueckue monenu XTC:
1) cTpyKTypHasi;

2) hyHKUIMOHAJIbHAS;

3) onepanuoHHas;

4) TeXHOJOTHuYeCcKas;

5) crenuanbHas.

1.2. MOMEHTBI CUCTEMATU3UPYIOTCSI 110 IIPU3HAKAM:
1) mo mopsKy;

2) o HOMeEDY;

3) no Hayasry OTCUeTa;

4) 1o Ha3HAYEHUIO;

5) no BUAy city4aifHOW BEIUYHUHBI.

1.3. KakuMu ypaBHEHUSIMU IPECTABIECHBI TUHAMUYECKHE MOEIH:

1) anre6panvyeckuMu ypaBHEHUSIMU;
2) nuddepeHnaTbHbIMU yPaBHEHUSIMU TIEPBOTO MOPSIKA;
3) uHTErpabHBIMU YPaBHEHUSMU;

4) nudPepeHnranbHBIME YPaBHEHUSAMHU B YaCTHBIX IPOM3BOJIHBIX;

5) KOHEUHO-Pa3HOCTHBIMU YPaBHEHUSIMHU.
1.4. PerpeccroHHbIN aHAJIN3 BKIIOYAET:
1) mocTpoeHue ypaBHEHUs perpeccuu;

2) NOMCK ONTUMAJIBHOTO PELICHMUS;

3) npoBepKy 3HAUUMOCTH KO3 (HULIMEHTOB YpaBHEHUSI pETPECCHH;

4) npoBepKy Ha OJTHOPOJHOCTH BHIOOPOYHOM JHCTIEpPCUH;
5) npoBepKy Ha a/IeKBaTHOCTb YPAaBHEHUS PETPECCUU.
1.5. JlocTOMHCTBA ONTUMANIBHBIX JBYXYPOBHEBBIX IJIAHOB!

1) Bce KO PHUIMEHTHI ONPEEIIAIOTCS HE3aBUCUMO JPYT OT JIPYTa;

2) MpOCTOTa BHIYUCIICHH;

3) xax b1l KO3PPUIIMEHT onpeeNseTcs Mo pe3ybTataM BceX N OIbITOB;

4) orcyTcTBUE HEOOXOIMMOCTH IPOBEPKH HA aJIEKBATHOCTh YPAaBHEHHSI PETPECCHUH;

5) Bce KOd(DPHUIIMEHTHI pErPeCCHH ONPEALISIFOTCS ¢ OTMHAKOBON M MUHUMAIBHOM THUCTIEPCUEH.
1.6. Kakue nHAMKAaTOPHI UCIIOJIB3YIOT IIPH MCCIEOBAaHUN CTPYKTYPHI IIOTOKA:

1) nopomok;




2) pacTBOpBI COJIEH;

3) kpacurenu;

4) TBepAbIE BEILIECTBA;

5) 10BUTHIEC BEIIECTBA.

1.7. OTnenbHBIC 30HBI KOMOMHUPOBAHHOM MOJICIM MOT'YT OBITh OIUCAHBI:
1) MozienbI0 MIeaTbHOTO CMEIICHUSI;

2) GyHKIMOHATIBHON MOJETIBIO;

3) MOJIeNbIO U1€aIbHOTO BHITECHEHHUS,

4) mudpPy3noHHOI MOLIENBIO;

5) TEXHOJIOTMYECKOU MOJIEIbIO.

1.8. Kakumu ypaBHEHUSIMU MPECTABICHBI MOJIETU C PACIPEICIICHHBIMU ITapaMeTpaMu:
1) anrebpanvyeckuMu ypaBHEHUSIMHU;

2) nuddepeHnnanbHBIMUA YPaBHEHUSIMH TIEPBOTO OPSI/IKA;

3) UHTErpaibHBIMH YPAaBHEHUSMH;

4) nudpepeHnranbHBIMA YPAaBHEHUSAMHU B YaCTHBIX MTPOU3BOIHBIX;

5) KOHEYHO-Pa3HOCTHBIMU YPABHEHUSIMH.

1.9. KoMOuHUpOBaHHBIE MOJIETH CTPYKTYPHI TIOTOKOB MOTYT COCTOSITH:
1) U3 mocnea0BaTeIbHO COSAMHEHHBIX 30H;

2) U3 mapajyyIebHO COSAMHEHHBIX 30H;

3) u3 nocneaoBaTeNbHO-MapallieIbHO COSTUHEHHBIX 30H;

4) U3 peUpPKYIUPYIOLINX TOTOKOB;

5) u3 GaiImacupyromuX MOTOKOB.

1.10. Dran BeIOOpa MeTOIa pelIeH s U pa3paboTKU MOJEIUPYIOINIEeH TPOrpaMMBbl BKITFOYAET:
1) BbIOOp KpUTEPUEB 3a/1a4l MOJEIINPOBAHNS;

2) BbIOOpP MeTO/1a peLlIeHUs] ypaBHEHU MOJENH;

3) pa3paboTKy aJiropuT™Ma METOAA;

4) pa3paboTKy MOJIETUPYIOIICH MPOrpaMMBbl;

5) HOCTaHOBKY 3a/1a4l MOJEIUPOBAHMUSL.

Yacrts I1. 3aganue ¢ BLIGOPOM 0THOT0 BEPHOI'0 OTBETA

U3 npednosicennvix apuanmos omeemos ebibepume moabKo 00UH GePHbILL 8APUAHM.

2.1. DMnupuyeckas JMHUS PErpeccuy HeoOXoauma Jis:

1) pacuera kpurepus durepa;

2) pacuera kputepusi CTbIOJCHTA;

3) onpeneneHus BUAa ypaBHEHUs PETPECCUH;

4) nony4eHus o0IIEro BUAa CUCTEMbl HOPMAJIbHBIX YPABHEHHH.
2.2. Ilpu uucne siueek, paBHOM OJTHOMY, siueedHasi MOJICIIb MpeoOpazyeTcs:
1) B MOZI€Tb MI€AJTBHOTO BBITECHEHHUS;

2) B MOJIENTb HICATTLHOTO CMEIIICHNS,

3) B KOMOMHUPOBAHHYIO MO/IEIIb;

4) B mudy3noHHYIO MOJETb.

2.3. [TouTtH cTanoHapHy0 007acTh OMUCHIBAIOT:

1) TMHEWHBIMU YpaBHEHUSIMH;

2) HENNMHEWHBIMHU YPaBHEHUSIMY;

3) mudbepeHnranTbHPIMIA YpaBHEHUSIMU,

4) nHTErpanbHBIMU YPaBHEHUSIMHU.

2.4. B KOMIO3UIIMOHHOM IIJIaHE KOJIMYECTBO OIBITOB:

1) N =2k,



2) N=2%+ 2k+no, k< 5,
N=2%14 2k+no, k> 5;
3))N=3%;
4) N= 21,
2.5. JInst npoBepKH aIeKBaTHOCTH YPABHEHUSI PETPECCUM UCITOJIb3YETCS:
1) kpurepuii CThIOJICHTA;
2) kputepuii Ourniepa;
3) xputepuii Koxpena;
4) kputepuii PeitHonbca.
2.6. Ykaxkure, Kako# IJIaH IpearoiaraeT IpoBeeHIe MapajljiesIbHbIX ONBITOB B LIEHTpPE IJIaHa:
1) monHbIA (HaKTOPHBINA HKCIIEPHUMEHT;
2) 1po6HEIi (haKTOpHEIH FkcrepumenT 251;
3) KOMITO3UITMOHHBIN TIJIaH;
4) npoGHBIi hakTopHbIil sKcepuMenT 252,
2.7. Ilepenarounas (pyHKUHMA anmnapara UaeaabHOro CMEIICHHUsI UMEeT BUJ:

HW(p) = —

1+1p

2) W(p)=C(p);

3) W(p)=e~"%;

4) W(p)=p.

2.8. Pacuet k03(pPUIHEHTOB ypaBHEHUS PETrPECCUU IPOBOAUTCS C IPUMEHEHUEM:
1) sKCcrIepUMEHTaNbHOIO METO/IA;

2) MeTo/la HAUMEHBIITUX KBAJIPaTOB;

3) UHAMKATOPHOI'O METO/IA;

4) MeTozia «11po0 U OLIMOOK.

2.9. Jlng npoBepKy OAHOPOHOCTH BEIOOPOUYHON JUCTIEPCHH:

1) xputepuii CTbIO/ICHTA;

2) kputepuii Ouniepa;

3) xputepuit Koxpena;

4) xputepuii PeitHonbca.

2.10. Ilepenatounas ¢pyHKIMS anmnapaTa uaeaabHOro BHITECHEHUS UMEeT BU/I:

DW(P) =—

1+1p

2) W(p)=C(p);
3) W(p)=e~P%;
4) W(p)=p.

b

’

Yactsp III. 3aganue HA yHopsiioueHNe OTBETOB

YCmaﬂoeume coomeemcmeue Meofcdy pa3pO3H€HHblMM yacmiamu ym@ep:)fcdeHuﬂ
3.1. YcraHOBHUTE CBS3B:

1) npoBepka Ha aJleKBaTHOCTh YPABHEHHUS a) kpurepuil CTbIOJIeHTa
2) npoBepKa Ha 3HAYUMOCTb KO3 UIMeHToB | 6) kpurepuit Ouiepa
ypaBHEHUS

3) npoBepka Ha OAHOPOJHOCTh JUCIIEPCUU B) kpurepuii Koxpena

3.2. YcTaHOBHTE COOTBETCTBUE MEXKY ONPEJEICHUEM U MaTeMaTUYECKO popMoii 3anucu:

1) kpurepuii CTblozieHTa 55

 prepui Crisos or=2
o 2

2) xputepuii Puiepa 6)G = ZSNT;Z




3) kpurepuii Koxpena Bt = L1}
] Stj
3.3. YcTaHOBHUTE COOTBETCTBHE MEXK/TY ONPEACIICHHEM i MATEMAaTHIECKOW (hOPMYITHPOBKOMA:
ac
1) Mozienb u1eanbHOrO BHITECHEHUS a) VE = v(C,,~C)
2) MOJICNIb MJICATTLHOTO CMEIICHUS ac ac _ . d%C
0) —+u—=D—
ot dx dx?
3) mubdy3noHHass MoaETh B) ac +u % _ o
Jt dx
3.4. YcTaHOBHUTE COOTBETCTBUE MEXKY XapaKTEPUCTUKAMU:
1) BTOpoii LIeHTpaJIbHBIII MOMEHT a) XapaKTepu3yeT CKOIEHHOCTb, UJIH ACHMMETPHUIO
pacnpeneneHus

2) 4eTBEPTHIM IEHTPAJILHBII MOMEHT | 0) XapaKTEePHU3yeT paCcCesHHE CIyYaliHON BETUYUHBI

3) TpeTuii HEHTpaIbHBIA MOMEHT B) XapaKTEPU3YyeT «KPYTOCTb» paclpeesIeHus

3.5. YcTaHOBHTE COOTBETCTBHE MCXKAY MOJCIIBIO U 001acThIO €€ IIPUMCHCHUS:

1) Mogenp uaeansLHOTO
BBITECHEHUS

a) KacKaJbl pE€aKTOPOB € MEIIAJIKaMM, Tap€jb4yaTbIC KOJIOHHBI; allliapaThl
C IICCBIOOXKMXCHHBIMU CJIOSAMU, HACAAOYHBIC KOJIOHHBI

2) MOJIeIIb HICATHHOTO
CMEIICHUS

0) TpyOuaThIie anmaparkl ¢ OTHONMICHUEM JUTHHBI K THaMeTpPy CBbIme 20

3) siueeyHast MOJIE€Ib

B) IMJIMHIPUYECKHE amlmaparbl co cHepruyecKuM THOM B YCIOBHSX HH-
TEHCUBHOTO IEpEMEIINBAaHUS C OTpa)KaTeJIbHBIMH IE€PEropoakamu; Oap-
OoTakHble anmaparbl ¢ OJIM3KUMU pa3MepaMH JHaMeTpa U BBICOTHI B
YCJIOBHUAX MHTEHCUBHOTO OapOoTaxa

Bapuant Ned

Yacrts 1. 3a1anue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s l’lpeaﬂOcheHHblx 8Apuarmoe omeemoe 6bl6epume HECKOJIbKO 6EPHbLX.

1.1. Kakune u3 ypaBHEHU SIBISIFOTCS] YPABHEHUSIMA MHO>KECTBEHHOMN KOPPEISALIUN:

1)5; = bo +b1x;

2)57\ = bO + b1x1 + -+ kak;

3) 5} = bo + blx + bzxz;

4y =afi(x)f2(xz) * oo fr ()

5) 9 =f(x).

1.2. Ilenn MaTeMaTH4eCKOro MOAEINPOBAHUS:
1) onpeneneHue ONTUMAIBHBIX YCIOBUI MPOTEKaHUs MPOIIEcca;

2) ycTpaHeHHe Ipoliecca;

3) ynpaBlieHHE MPOIECCOM;

4) npoekTHpOBaHKE MPOLIECCa;

5) MoaepHU3aIs TIpoIiecca.

1.3. Oran BeIOOpa MEeTO/1A PELICHUs U pa3pabOTKU MOJICIUPYIOIIEH IPOrpaMMbl BKIIFOYAET:
1) BbIOOp KpUTEPUEB 3a/1a4l MOJEIINPOBAHMUS;

2) BBIOOp METO/1a peIIeHUs] YpaBHEHUI MOIENH;

3) pa3paboTKy anropuT™Ma METO/a;

4) pa3paboTKy MOJEIUPYIOLIEH MPOrpaMMBbl;

5) mOCTaHOBKY 3a/1a4ll MOJEIUPOBAHHUSL.

1.4. OTnenbHbIE 30HBI KOMOMHUPOBAHHOM MOJIENHN MOTYT OBITh OTIMCAHBI:
1) Mozienbio H1eaaIbHOTO CMEIICHHUS,

2) GyHKIMOHATIBHON MOJETBIO;

3) MO/IENIBbIO MICATBHOTO BHITECHEHNS,




4) mudPy3noHHOM MOIENBIO;

5) TEXHOJIOTHYECKOU MOJIENBIO.

1.5. Ilepeuncnure onucarensHble Mojaenn XTC:

1) xuMuueckas;

2) pyHKUIMOHATBHAS;

3) onepanroHHas;

4) TEXHOJIOTHYECKas;

5) MaremaTuyeckas.

1.6. B cocTaB maremMaTuyeckoil Moenu, pa3pad0TaHHON aHATMTUYECKUM IIyTEM BXOJAT CIEAYIOLIUE
IpYyMNIIbl ypaBHEHU:

1) ypaBHeHus OanaHcoB;

2) perpeccCUOHHbIE COOTHOILIEHUS;

3) ypaBHEHUS 3JI€MEHTapHBIX IIPOLIECCOB TEIIONEPEJau, MacCollepeaun, XUMHUUECKOW KUHETHKH;
4) ypaBHEHHS HAYAIbHBIX U TPAHUYHBIX YCIOBHIA;

5) saMnupuYecKue, TEOPETUIECKUE U MTOTYIMIIUPUUECKHE 3aBUCUMOCTH.

1.7. Pa3HOBUAHOCTH MJIaHOB (PaKTOPHOI'O KCIIEPUMEHTA:

1) BpeMeHHOM TU1aH;

2) oNHBIA (PaKTOPHBINA YKCTIEPHUMEHT;

3) cuctemMaTu4yeCcKUii IIIaH;

4) npoOHbIN (HaKTOPHBIN SKCIEPUMEHT;

5) KOMIO3UIIMOHHBIN IJIaH.

1.8. KomMOuHMpOBaHHbBIE MOJIENIN CTPYKTYPbI IOTOKOB MOT'YT COCTOSITh:

1) U3 mocneaoBaTeIbHO COSAMHEHHBIX 30H;

2) 3 napajuiesibHO CO€AMHEHHBIX 30H;

3) u3 nocneaoBaTeNbHO-NAPAIIIETLHO COEAMHEHHBIX 30H;

4) U3 peUpPKYIUPYIOIINX TOTOKOB;

5) u3 GaiImacupyromuX MOTOKOB.

1.9. KakuMu ypaBHEHUSIMU NPEICTaBIEHbI MOJIENIU C paclipe/leIeHHbIMU TapaMeTpaMHu:
1) anredbpandyeckuMu ypaBHEHHUSIMU;

2) nuddepeHnnaIbHbIMUA yPaBHEHUSIMU TIEPBOTO MOPSIKA;

3) uHTErpaJibHBIMU YPABHEHUSIMU;

4) muddepeHMaTbHBIMA YPAaBHEHUSMHU B YaCTHBIX TPOU3BOIHBIX;

5) KOHEUHO-Pa3HOCTHBIMU YPaBHEHUSIMHU.

1.10. BriouHBIH TPUHIMIT TOCTPOSHHSI MATEMAaTHUYECKOM MO/IEH MTO3BOJISET:

1) yCIOXXHUTH 3a/1a4y MOAETUPOBAHHUS;

2) ucnosp30BaTh pa3paboTaHHbIE paHee OJI0OKH YpaBHEHUH B pellIEHUI HOBBIX 3a]1ay;
3) MOEepHU3UPOBATh OJIOKH YpaBHEHHH HE3aBUCHMO OT JIPYTHX;

4) NOBBICUTH TOYHOCTH MOJTy4yaeMOH MOJIENH;

5) ynpocTucsk 3aaqy MOJEIUPOBAHHUS.

Yacte I1. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOI'0 OTBETA

U3 npeonoscenHbIx 6apuanmos omeemos avlbepume mobKo 0OUH 8EPHbIU 8aAPUAHN.

2.1. Pacuet k03¢ (pUIIMEHTOB ypaBHEHHS PErPECCUU MPOBOAUTCS C TPUMEHEHHEM:
1) sKCrIepUMEHTaIbHOIO METO/IA;

2) MeTOJ1a HAMMEHBILINX KBAJPAaTOB;

3) MHOAUKATOPHOTO METO/IA;

4) MeToia «1po0 U OUIHO0K.

2.2. B COOTBETCTBUHU € METOJIOM UMITYJIbCHOTO BO3MYILICHUS:



1) noyuaroT Ha BbIX0/€ (GYHKLHUIO OTKIUKA, IPEICTABIISIONIYI0 COOON CHHYCOHLY;

2) B IOTOK KHUJKOCTH, IOCTYTMAIOIEH B anmapaTr u He CoJepKallleld WHIUKATOpa, BHOCAT HEKOTOPOE
KOJINYECTBO MHAMKATOpA TAKUM 00Pa30M, YTO €ro KOHIIEHTPALUS BO BXOJSIIEM MTOTOKE H3MEHSETCS
CKaYKOM OT HYJIS 10 HEKOTOPOT'O 3HAYEHUS U B JAIbHEHUIIEM MOJICPKUBACTCS Ha ’TOM YPOBHE;

3) B MOTOK HA BXOJE €r0 B almapar MPaKTUYeCKd MTHOBEHHO, B BUJE JeNbTa-(QYHKINUU, BBOIST
OTpeieNIeHHOE KOJIMYECTBO UHIUKATOPA;

4) Ha BBIXOjI€ MONy4aroT F-kpusyio.

2.3. Jlyisg mpoBEpKH OJHOPOTHOCTH BEIOOPOYHOMN JUCTIEPCHM:

1) xputepuii CTblo/1€HTA;

2) kputepuii Ouriepa;

3) xputepuiit Koxpena;

4) kputepuii PeitHonbca.

2.4. B KakoM 3KCIIEpUMEHTE MOJIy4aroT HeCMEIIaHHbIE OLEHKH [T KOO (PHUIIMEHTOB PETPECCHHU:

1) monHbBINA (PaKTOPHBIN IKCIIEPUMEHT;

2) npoGHBIii hakTOpHKIi SKcriepumMenT 2K

3) KOMITO3UITMOHHBIN TIJIaH;

4) poGHBII (HaKTOPHBIH SKCTIepUMeHT 2872 .

2.5. YpaBHEeHHE MHOKECTBEHHON KOPPEIALIUU TO3BOJISET:

1) ycTaHOBUTH KOPPEISALHUOHHYIO CBSI3b MEXKy MHOTUMHU BEJTMUYUHAMU;

2) yCTaHOBUTH 3aBUCUMOCTH OT OJHOTO (haKkTOpa;

3) OlIeHUTH aJEKBAaTHOCTh MOJICIIN;

4) onpenenuth KOAGUIUEHT KOPPETALUU MEKTY ITapaMeTpamMHu.

2.6. Slueeynast MOJI€TTb UMEET BU/I:

ac
1) VE = U(CBX_ C)'

ac ac
2) E +u a =0; ]
ac ac d2¢
o tug =Doss
( CBX_ Cl = Tﬂ'
dt
ac
4) Cl_ Cz T d_tz ,
|
\Cy—1-Cy = r‘%v.
2.7. llepenarounas (pyHKIMA anmapara UaeaabHOr0 BHITECHEHHS] UMEeT BU:
1
DW=
2) W(p)=C(p);
3) W(p)=e~?%;
4) W(p)=p.

2.9. Jlns npoBepKu 3HAaUMMOCTH KO3 (PULIMEHTOB YpaBHEHUSI PETPECCUH UCIIONIb3YETCS:
1) xputepuii CTblo/I€HTA;

2) xputepuii Ouiepa;

3) xputepuit Koxpena;

4) xpurepuii Pelinonbca.

2.10. ITapameTp s;ueeUHON MOJEIH:

1) anuua annapara;

2) KOJIMYECTBO SYEEK;

3) oObem amnmapara;

4) ko3¢ dunreHT 0OpPaTHOTO NepeMeIINBaHMS.

Yactp III. 3a1anue HA yHopsI0oYeHNEe OTBETOB
Yemanosume coomseemcemeue mexcoy pazpo3HeHHbIMU YACTAMU YINGEPHCOECHUS




3.1. Onpenenure CyuHOCTh METO/Ia MOCTPOCHUS MOJIETU

1) Ananutuueckuit

a) npeanojaract uCnoJIb30BaHUuC METOJ0B SKCIICPUMCHTAJIbHOTO UC-
CJICAOBAHUA U IIPUMCHCHHUC q)YHIIaMeHTaHBHBIX 3aKOHOB COXpPaHCHUA

2) DKcepUMEHTATbHBIN

0) mpennojaraeT HaJIMYAE TEOPETUUYCCKUX CBEACHHH O (QHU3MKO-
XUMHYECKHUX CBOWMCTBAX, 0 KHHETHKE XUMHUYECKOT'O TIPEBPAICHHUS, 3HA-
HUE W CBEICHUH O KOHCTPYKIMH OOBEKTa WM THUAPOIUHAMHYCCKON
CTPYKType OTOKOB MPOTEKAIONINX B MIPEJIeNax ITOH KOHCTPYKITUH.

3) OKcrnepuMEHTaJbHO-
AHAJIMTHYECKUN

B) IperoJiaraeT JMHEHHYI0 3aBUCHUMOCTh IapaMeTpoB MEXIy coOoi
UX COCPEOTOYEHHOCTh, PEAJIN3YETCS C IIOMOILBIO SKCIIEPUMEHTA

3.2. YCTaHOBHUTE COOTBETCTBHE MEXK/TY ONPEACICHHEM H MaTeMaTHIECKOW (hOpMOM 3amuCH:

1) HayanbHBIM MOMEHTOM
JMYUH

-ro mopsiaKa A AUCKPETHBIX Be- a) g = ) f (x —my)P f(x)dx

2) HaYaJIbHBIA MOMEHT [-T0 MOpsIKa JUIsl HENPEPHIBHON Be-

JIMYUHBI

0) ag = Yi=1 xiﬂ pi

3) HeHTpaIbHBI MOMEHT [3-TO TIOpsJIKa JJIs HeTIPEPHIBHOM

BCJINYHHBI

B) ap = ff xP f(x)dx

3.3. YcTaHOBHTE COOTBETCTBUE MCIKAY MOJCJIbIO U €€ IPU3HAKAMMU!

1) momenu c pacmpene-

JICHHBIMH IIapaMCTPpaMu

a) mapaMeTphbl MOJICTTUPYEMOTIO arrapaTa MEHSIOTCSI BO BpEMEHHU

2) TMHAMUYECKUE MOJICTTN

0) mapamMeTpbl MOACIUPYEMOTO anmnapara MEHSIIOTCS B POCTPAHCTBE

3) MozeNH co COCpesIoTo-
YEHHBIMH MapaMeTpaMu

B) napaMeTpbl MOACIUPYEMOT'O allrapaTta HCM3MCHHBI B IIPOCTPAHCTBE

3.4. YcTaHOBHTE COOTBETCTBHE MEXKIY 3a/a4eil U ee COJepKAaHUEM:

1) 3amaua ananuza XTC

a) TpedyeTcs obecneunTs HanbOoIbIIYI0 3()PEKTUBHOCTh TEXHOJIOTHYE-
CKOT0 Ipolecca

2) 3amaua cunteza XTC

0) TpeOyeTcs onpeaenuTh:

—snemeHTHBIH cocTaB XTC ams mepepaboTKH ChIPhS B IPOTYKTHI,

— CTPYKTYpY CBS3€H MEX]Y dJIEMEHTaAMU;

— PeXHUMBI OT/ICJIbHBIX 3JIEMEHTOB U CHCTEMBI B IIEJIOM, 00ECTIEYHBAIOIITIX
HE00X0/IMMbIE TIOKa3aTeNIN IPOU3BOJICTBA U €ro 3((HEeKTUBHOE (PYHKIIHO-
HUPOBAHHE

3) 3amaya onTUMHU3AIUU
XTC

B) TpeOyeTcs onpenenuTsb cBeeHus o coctostuuu X TC, mokazareneit a¢-
(bexTUBHOCTH €€ (DYHKIMOHUPOBAHMSA, a TaKXKe BIUSHUM XUMHUYECKOH
CXEMBI, CTPYKTYpbI TEXHOJIOTMYECKUX CBS3€H, CBOMCTB U COCTOSIHMS dJIe-
MEHTOB M MTOJICUCTEM, YCIOBHUH KCILUTyaTalluu

3.5. YcTaHOBHTE MPUUMHHO-CIIEICTBEHHYIO CBSI3b:

SZ
1) ecu F = SZZETP < E(fufo) a) TO KOA(QPUIMEHT SIBJIIETCS 3HAUMMbBIM
b .
2) ecnn t; = IS_,| > t,(f) 0) TO ypaBHEHHUE aICKBATHO
t .
J
Sh B) TO JIMCIIEPCHS OJHOPOIHA
3) ccim Gmax = 21\71:1;2 < Gp(fl:fz) ) A P AHOPOX
1= L

Kpurepun onenkn

HpI/I OIICHKE PE3YJIbTATOB BBIMTOJIHECHUSA TECTOBBIX 3a)1aH1/1171 B paMKax JUCHUILINHBI
((MOZ[CHHDOBE[HI/IC MPOIECCOB XMMUUYECKON TEXHOIOT UM HCIIOJIB3YCTCA pCﬁTHHTOBaSI cucTeMa.

CornacHo peMTHHTOBOI CHCTEME OIIEHKA Pe3yIbTaTOB TECTUPOBAHUS (POPMHUPYET TEKYIIMNA PEUTHHT

R ™. MakcumanbHOe 3HaueHHe orieHku paBHO 10 6. TecT cunTaercs MpOWICHHBIM, €CJIU CTYACHT

MOJIYYHJI 3@ HETO HC MCHEC

-60.

Kputepun onieHkH npeacraBieHbl B Ta0II.

Kpurepun oneHKH TecTHPOBaHUS

Koanyecrso 6a/L108 ‘
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