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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 JOCTHKEHUS] 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 ONITUMU3AIMH (DYHKIIMOHUPOBAaHUs 033 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, 10060pamopHblil 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 COJCPIKaHUE 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 3HaHWH; UCTIOIB3YET B OTBETE JOMOIHUTEIHHBIA MaTepHall BCce
MIpeIyCMOTPEHHBIE TPOTPAMMON 3aJaHMUS BBHITOIHEHBI, KAYECTBO MX BBITIOIHEHHUS OIIEHEHO YUCIIOM OaJlToB, OIH3KUM K
MaKCHMaJIbHOMY; aHAIM3HPYET NOJYUEHHBIE PE3yNIbTaThl; MPOSBISIET CAMOCTOSITEIHHOCTh PHU BBIITOJHEHUH 33 JaHUI
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




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepannn
HuxHexkaMCKUi XMMUKO-TEXHOJIOTMYECKUNA HHCTUTYT ((usra)
beaepanbHOT0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICILIEr0 00pa30oBaHUs
«Ka3zaHCKkuil HAaMOHAJIbHBIN UCCIIEI0BATENLCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxyromem Unpopmayuonnvlx mexnoaouil
Kagheopa Ungdopmayuonnvix cucmem u mexnonozuti

Hamnpasnenue noarotosku: 09.03.04 «MHdpopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKA)
[Tpoduns: «ABTOMATU3UPOBAHHEIE CHCTEMBI 00Pa0OTKH MH(DOPMALINY U YITPABICHUS

Y4eOHbIM IJIaHOM TI0 HarpasiieHuto moarotoBku 09.03.04 «MudbopmaTrika U BEIYUCIUTEIbHAS TEX-
HUKa» Ul 00YJarOIIUXCS IPETyCMOTPEHO MPOBEACHHE 1a00paTOPHBIX 3aHATHUN IO TUCITUILTAHE
«MaTreMaTHuecKkoe MOAEIUPOBAHUE IIPOLIECCOBY.

JlaGopaTopHbIe 3aHATHUS 110 TUCIHUILIMHE IPOBOSATCS B yueOHOH nabopaTopun Kadeaps
Ne209a(B) 6e3 ucnonbp30BaHus ClIEUaILHOTO 000pyA0BaHUS.

Lens mpoBeneHust 1a00paTOPHBIX padOT - pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, caMo-
CTOSITEILHOCTU MBIIIJICHUSI ¥ TBOPYECKOH aKTHBHOCTH CTYICHTOB; yrIIyOJICHHE, pacIIupeHue, JeTa-
JTU3UPOBAHNE 3HAHMIA, TIOJYYEHHBIX Ha JIGKIUU B 0000meHHON (opme, u coneiicTBue BhIpabOTKe
HaBBIKOB MPO(ECCUOHATBHOMN ESTETLHOCTH.

KommiiekT 1aboparopHbix padoT
1o JuciuruiHe «MaTeMaTH4eckoe MOJISIUPOBAHKE MPOLIECCOBY

JlaGopaTopHas padora Nel
Tema: «O0padoTKa pe3yIbTATOB AKTHBHBIX IKCIIEPUMEHTOB. MeT0o1 MHOKeCTBEHHOI KoppeJs-
11070703
3aganue: HEOOXOMMO ONPENEIUTh YCIOBHS JOCTHKEHHUSI MaKCUMaIbHOM CTENIEHH pa3foxKeHHs 00-
paToB cMechio cepHoi U (dochopHOi KUCIOT. B kaduecTBe pakTOpoB, OT KOTOPHIX 3aBUCHUT CTETICHBb
pas3yioKeHUs y , BRIOMpaeM cCledyrolye: z1 — Temneparypa peakuuu, °C; z2 — NpoJoDKUTEIbEHOCTh
peakuuu, MUH; Z3 — HopMa GpochopHOM KUCIOTHI, %; Z4 — KOHIIEHTpauus ¢pochopHoit kucinotel, % P2
Os. OcHOBHOM ypOBEHb M MHTEPBAJI BAPbUPOBAHNUS BapbUPOBAHUS IIPUBE/ICHBI B TAONIHUIIE.
HcxoaHble JaHHbIE:

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

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.

JlaGoparopHasi padora Ne2
Tema: «MeToa MHOKeCcTBeHHOM perpeccuu bpangona»
3aganue: HEOOXOIMMO YCTAHOBUTH 3aBUCHMOCTH pacxoza (hjerMbl B peKTU(HUKAITMOHHON KOJIOHHE

paszzeneHus Mupokon ppakuuu nerkux yriesoaopoos (LLIDIIY) ot cocraa LLIDITY meronom
bpannona.
Hcxoanbie aHHbIE: B pe3yJIbTaTe IPOBEACHUS IACCUBHOTO YKCIIEPUMEHTA 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 TeopeTHdecKHii MaTepual (HaXoKIeHHe 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.
Hcxonnble naHHbIe 1J151 BHITOJHEHUS J1a00paTOpPHOIi padoThl
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. BoibpaTh BuA MOZAENU CTPYKTYphl MOTOKA IO BUAY (PYHKIMH pacrlpesesieHus BpeMeHU MpeObIBa-
HUs YaCTUIL B allllapaTe ¥ COOTHOLICHUIO €TI0 Pa3MEpOB.
3. Ilo 3KCTIepUMEHTAIbHBIM JAHHBIM ONPEIEIUTh TapaMeTp BHIOPAaHHON MOJEIIH.
4. ITomyuuTh MaTeMaTHYECKYIO MOJIENb CTPYKTYPhI IOTOKA U pa3paboTaTh MPOrpaMMy pacueTa KOH-
LIEHTPALUU UHAUKATOPa B BBIXOJJHOM ITOTOKE.
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 peKTudukay u pa3padborars Ha
€€ OCHOBE COOTBETCTBYIOLIUI MOJEIUPYIOMUN anroput™M. OCBOUTH METOJUKY U aITOPUTM pacueTa
CTaTHUYECKUX PEXUMOB paboThl annapara. ChopMUpoBaTh MepeueHb BO3MYILAIOIIUX U YIIPaBIISIO-
IIMX [MapaMeTpoB mpoiiecca pektudukanuu. Beiopars Hanbosee paunonansuyio cTpykTypy ACP u
ompezieNieHus 3aJaHUI PEryIaTopaM CUCTEM, 00ECTIEUNBAIOIIUX YIIPABICHUE MPOIIECCOM, OIH3KOE K
ONTUMAIILHOMY.
Hcxoanbie qaHHbIE JJIA BHINOJTHEHHUA J1a00PATOPHOIi paboThI
KomnuuecTBo Tapenok B KoJdoHHe n =18 , Homep Tapenku nutanus f =10, S =1 m 2 . Orpanuuenue 1o
MapoBOMY MOTOKY (3aar0TCsl MCXOAS U3 YCIOBUN OecrpoBalbHON paboTa TapeloK M OTCYTCTBUS
yroca) 100 <V < 500 xmonb/4. TpeboBaHHS K Ka4eCTBY IUCTHILIATA W KyOOBOTO MPOIyKTa (3aja-
IOTCSI UICXOIS U3 TPeOOBAaHUM TEXHOJIOTMYECKOTo periaamenTa): Xn+13 = 0,973 ; x03 = 0,0085. Yucnen-
HbIe 3HaYeHUs pacxoja F u cocraBa Xp mutanus (MUHUMAIIBHBIN, CPETHUN U BEpXHHUM YPOBHU BO3-
MYIIIEHHUH 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 1neneBoil GyHKIMH (KpUTEPUN ONITUMATBHOCTH CTATUYECKOTO PEXKIMAa) MOKHO MPUHSTH!
— MaKCHUMYM BBIXO/Ia TUCTUIUIATA (MAKCUMYM TIPOU3BOIUTEIILHOCTH);

— MAaKCHUMYM JI0XO0Ja;

— MMHUMYM 3HEpro3arpar.

ITopsinok BbINOJIHEHHS J1a00PaATOPHOI padoThI

1. [ToaroToBUTH NCXO/IHBIE JAHHBIE ISl pacyeTa MaTEMaTUYECKON MOJIEIH.

2. CocTaBuTh IpOTpaMMy pacueTa JOMyCTUMBIX 00acTel yrpaBieHHs B ITIOCKOCTH apaMeTpoB D-
V na OBM, ucnons3ys onucanusie anroputMel STAT B05 u STAT B06.

3. Paccuutats Ha DBM 1 OCTpOUTH AOMYCTUMBIE O0JIACTH YIIPaBJICHUS B INTOCKOCTH TTapaMETPOB
D-V ni1g HoMMHaNbHBIX, MUHUMAJIBHBIX U MAaKCUMAaJIbHBIX 3HaUeHUM F 1 XF.

4. OnpenenuThb MOJOKEHUS TOYEK HAUTY4IIero 3HAYCHUSI KpUTEPUST ONTUMAIIBHOCTH Ha KPUBBIX
Xn+1,3 JJISI HOMUHAJIbHBIX, MUHUMAJIbHBIX H MAaKCUMaJIbHBIX 3HAYeHUU F U XF, ONTUMAaJIbHBIX B CMBICIIE
BBIOPAHHOTO KPUTEPUS YIPABICHUSI.



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 IIPY aBTOMATU3aLUHU PEKTU(PHKALIMOHHBIX KOJIOHH (pa3ael 3) ¢ MOJOKEHUAMHU HalICHHBIX OIl-
TUMAJIbHBIX PEKUMOB, BEIOpaTh HauOOJIee PALMOHATIBHYIO JUIsl JAaHHBIX YCIOBUM pabOThl aBTOMATH-
YECKYI0 CUCTEMY PETYIMPOBAHUS.

7.0Tpa3uTh pe3yabTaThl B Ja00PATOPHOM OTUETE.

JlabopaTopnasi paGora NeS

Tema: «MoaesnupoBaHe KUHETUKH XUMHYECKHX pPeaKIuii»

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 (pa3sMepHOCTb KOHCTAHT ckopocTeii: 1) ¢!, eciu peakius MOHOMONeEKy/IspHas, 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 momw/mn, [Clo = [D]o = 0 mosb/1n (,rae [...] — o603HaueHHEe 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 TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynomem UngopmayuonHuix mexnonout
Kagheopa Undopmayuonnvix cucmem u mexnonozuii

Hampasnenune noarorosku: 15.03.04 ABTomMaru3anus TEXHOJIOTMYECKHUX IPOIIECCOB U IPOU3BOICTB
[Tpoduib: ABTOMaTH3a1Ms TEXHOJOTHYECKUX IPOLIECCOB U NPOU3BOJICTB (IO OTPACIISM)

KoMIjieKT TeCTOBBIX 3aJaHUM 110 IUCHHUIIIMHE MaTeMaTH4YeCcKOe MOJACIMPOBAHKE IIPOIIECCOB

Bapuant Nel

Yacte 1. 3aganue ¢ BLIOOPOM HEeCKOJILKHX BEPHLIX OTBETOB

U3 npednosicennvix 8apuanmos omeemos vloepunie HeCKOaIbKO EPHUBIX.

1.1. Kakue pa3nuyaroT cnocoObl BBOJAa HHAUKATOPA JUIS UCCIIEIOBAHUS CTPYKTYPHI TOTOKOB:
1) uMIyJIbCHBII;

2) XaOTHYHBIN;

3) cTyneH4arsblii;

4) 0ECKOHEYHBIN;

5) UMKJIMYECKHiA.

1.2. Cpennee BpeMsi mpeObIBaHUS BEIIECTBA B alnapare:

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

1.3. Bunpl akciepuMeHTa:

1) akKTHBHBIIH;

2) 3aCTOMHBIN;

3) maccuBHBIN;

4) cBepXaKTUBHBIIA;

5) nepuoANYECKUH.

1.4. Buasl MaTeMaTHYECKUX MOJIETIEN UCXOS U3 MPOCTPAHCTBEHHO-BPEMEHHBIX TPU3HAKOB:
1) Mogenu co cocpeJOTOYEHHBIMH TapaMETPaAMU;

2) MOJIENH ¢ pacIpeiesIeHHBIMU TTapaMeTpaMH;

3) craTu4ecKue MoJIeNu;

4) ceTeBbIC MOJIEIH;

5) TMHAMUYECKHEe MOJIETH/

1.5. MaremaTnueckoe MOAECIUPOBAHNE BKITFOYAET STAIbI:

1) cocTaBneHNe MaTEMaTHIECKOTO OTMIMCAHUS U3Yy4aeMOT0 OOBEKTa;



2) npoBeneHre (HPU3MYECKOTO IKCIIEPUMEHTA,;

3) BbIOOp MeToAa peuleHus] CUCTEMbl YpaBHEHUH MaTEeMaTHUECKOTro OMHCAHMS M peaiu3alus ero B
dbopMe MoJeHpYOIIel TPOrPaMMBI;

4) yCTaHOBJICHUE COOTBETCTBUS (aICKBATHOCTH ) MOJIEITH OOBEKTY;

5) BHeApeHUE pe3ynbTaTOB MOJIEIMPOBAHUS.

1.6. Ilepeuncaure METOIbI COCTaBICHUE MATEMATHUYECKOIO OMKUCaHus 00BEKTA!

1) aHaTUTUYECKHU;

2) SKCIIEpUMEHTAIbHBIN;

3) CUMIUJICKCHBIN METO/I;

4) sKCTIepUMEHTATBHO-aHATM TUYECKUIA;

5) MeTOobl BapHallMOHHOTO UCYUCIICHUS.

1.7. B coctaB MmaTeMaTHYECKON MOCIIH, pa3pab0TaHHOW aHAIUTUYECKUM ITyTEM BXOJIST CJICIYIONIHE
IPYIIIBI YPABHEHMIA:

1) ypaBHEeHUs OaIaHCOB;

2) perpeccUOHHbIE COOTHOILIEHUS;

3) ypaBHEHUS 3JIEMEHTapHBIX MPOLIECCOB TEILIONEPEeaayu, Macconepeau, XUMHUYECKONH KHHETUKU;
4) ypaBHEHHUS HAYAJIbHBIX U TPAHUYHBIX YCIOBHII;

5) sMnupuYecKue, TEOPETUIECKUE U MOTYIMITUPUIECKUE 3aBUCUMOCTH.

1.8. MOMEHTBI CHCTEMATU3UPYIOTCS 110 IPU3HAKAM:

1) mo mopsnKy;

2) o HOMeEDY;

3) mo Hayanmy OTCcueTa;

4) 1o Ha3HAYEHUIO;

5) 1o BUAy Cly4ailHOW BEIHYMHBI.

1.9. Pa3HOBUIHOCTH IJIAaHOB (DAKTOPHOTO IKCIIEPUMCHTA:

1) BpeMeHHOM TU1aH;

2) monHBIH (aKTOPHBINA IKCTIEPHUMEHT;

3) cucreMaTU4eCcKuil MmiaH;

4) npoOHbIN (HaKTOPHBIN SKCIIEPUMEHT;

5) KOMITO3UITHOHHBIN TIJIaH.

1.10. Kakue U3 ypaBHEHUH SBISIOTCA YPAaBHEHUSMU MHOKECTBEHHOU KOPPEISIUN:
1)y = by + bix;

2) y = bo + b1x1 + -+ bkxk;

3)§ = by + byx + byx?;

Dy =afi(x)f2(x2) * .o * fir (i)

5) y =f(x).

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

U3 npednosicennvix apuanmos omeemogs ebibepume moabKo 0OUH GePHbILL 8APUAHI.

2.1. BriGepure ypaBHEHHE MOJIEIN UJIEATIBHOTO CMEILIEHUS:
dc
D VE = U(CBX_ 0);

aoc oc
2) — —=0;
)6‘r+u6x 0; )
aoc oc 2“C
ot 9% _ pZ<.
3)6T+u6x 6‘1922'
_ 1
CBX—C1 TE,

4) Cl—Cz = T—,



2.2. JlaiiTe onpeieneHne NOIHOro (GaKTOPHOTO SKcHepuMeHTa 2K :

1) eciiu ONBITHI MPOBOASATCS TOJIBKO HA JBYX YPOBHSX, IIPU JBYX 3HAUEHUSIX (DAaKTOPOB, U IIPHU ITOM B
MPOIIECCE IKCIIEPUMEHTA OCYIIECTBIISIFOTCS BCE BO3MOXKHBIE KOMOMHAIMH U3 K GakTOpOB;

2) eciy ONBITHI IPOBOJATCS TOJIBKO JBYX YPOBHSX, IIPHU JIBYX 3HAUYEHUSX (PaKTOPOB;

3) eciu OIBITHI IPOBOASTCS HA TPEX YPOBHSX;

4) eciu ONBITHI IPOBOJATCS TOJBKO Ha IBYX YPOBHSAX, IPH JIBYX 3HAYEHUAX (PAKTOPOB, U IPH 3TOM B
npoIiecce SKCIEPUMEHTa OCYIIECTBIIAIOTCS BEIOOPOUHbIE KOMOMHAUU 13 k pakTopoB.

2.3. Cpennee Bpemst mpeObIBaHMS BEIIECCTBA B allliapare:

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

2.4. MaremaTuueckast MOJEJb — 3TO:

1) npubnxeHHOe ONUCaHUE KaKOTO-TMOO0 SIBJICHUS WU MPOIlecca BHEUTHETO MHUPa;

2) npuOIMKEHHOE OMUCAHUE KaKOT0-JIMO0O0 SIBJICHUS WM MPOIECCa BHEITHETO MUPA, BRIPAXKEHHOE C
IIOMOUIbI0 MATEMATUYECKON CHMBOJIMKHY;

3) Habop MaTeMaTUYECKUX CUMBOJIOB;

4) KOMIUIEKC ITPOrpamMm.

2.5. Bribepure ypaBHEHHE MOJENIN UCATILHOTO BBITECHEHUS:

ac
1) VE = U(CBX_ C)'

ac ac
2)54‘115— 0, ]
ac ac a-C
3)54‘115— %,
_ 1
CBX_Cl TE,
ac,
4¢ GG =10
dCy

2.6. BpiOepute ycioBue A omnpenesneHus Kod((UINEHTOB YpaBHEHHS PErpeccud MeETOJ0M
HAauMEHBIINX KBAaJPATOB:
DO =3, — 5)° = min;
)@ =3~ =0;
3)@ =3,y — 5)? = max;
Ho =% (-9 =0
2.8. Ipo6HbIii (haKTOPHBIN SKCIEPUMEHT MO3BOJISET:
1) cCOKpaTUTh KOJMYECTBO OIBITOB B KCIIEPUMEHTE;
2) NOBBICUTH TOYHOCTh YPAaBHEHUS PETPECCUN;
3) yBEIUYUTH KOJIMUECTBO OIBITOB B AKCIIEPUMEHTE;
4) uCKIIOUUTH HEOOXOAMMOCTh POBEPKH HA 3HAUUMOCTH KO (UIIMEHTHI ypaBHEHUS PETPECCHH.
2.9. B kakoM 3KCIIEpUMEHTE MOTy4Yal0T HECMEIIaHHbBIE OIICHKH ISl KO3 (MHUIIUEHTOB PETPECCHU:
1) nonHbIi (HaKTOPHBIN SKCIEPUMEHT;
2) npoGHbIii pakTopHEIi sKciepumenT 28! ;
3) KOMIO3UIMOHHKIH T1aH; 4) APOOHKI (aKTOPHBIH SKcrepumenT 252,
2.10. Beibepute ypaBHeHHE OAHONIapaMeTpHUecKoi AU Hy3MOHHON MOeNu:
DV = 0(Coy-0);

ac ac
2) a +u o = 0;

ac . d%C

ac
Dy tugn =Dz



C.-C,=17—,

BX 1 dt

dc,

C,-C, =1—

4) 1 =2 dat ’

dCy
C Cy=171—.
kzv 1~ Cn 2t

Yacts III. 3aganue Ha yonopsiioueHue OTBETOB

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

1) Moaeb HACATbHOTO BRITSCHCHUS

a) Kacka/bl peakTOpOB C MEILIAJKaMH; TapesibuaThle
KOJIOHHBI; aniaparhl C MCEeBJA00KUKECHHBIMU CIOSMU;
HACaJJ0OYHbIC KOJIOHHBI

2) MOJEIb UJCATLHOTO CMEIICHHUS

0) TpyOuaTeie ammaparbl ¢ OTHOIICHHEM JJIMHBI K
quameTpy cbiiie 20

3) ssueeyHast MOJICNb

B) UWIMHIPUYECKHUE ammaparbl co CepruuecKuM
JTHOM B YCIIOBHMSIX MHTEHCHUBHOIO IEPEMELIMBAHUS C
OTpakaTeJbHBIMU NEperopojakamu; OapOOTaKHbIE
anmaparbsl ¢ OJIM3KUMHU pa3MepamMH AMaMeTpa U BbI-
COTHI B YCJIIOBUSIX HHTEHCUBHOIO OapOoTaxa

3.2. Ycra"HoBuTe MNPUINHHO-CIICACTBCHHYIO CBA3b!:

S3er
1) ecm F = < FK(fuf2)

a) TO KO3 PUITUCHT SBIISICTCS 3HAYNMBIM

2)ecmn t; =

SBOH
lg_] tp(f)

0) TO ypaBHEHHUE a/IeKBATHO

Smax
3) eciut Gy = ZN 57 = <G (fpfz)

B) TO JIUCIIEPCHUS OAHOPOIHA

3.3. YcTaHOBHTE COOTBETCTBUE MEKY XapaKTEPUCTHKAMU:

1) BTOpOIi LIEHTpaIbHbIA MOMEHT

a) XapakTepu3yeT CKOUICHHOCTh, WM aCUMMETPHIO pac-
IIpeIeICHUSI

2) 4eTBEpPTHIN LIEHTPAJIbHBIH MOMEHT

0) XapakTepu3yeT paccesHHe CIIyYaiiHON BEIUYUHBI

3) TpeTuil IeHTpaIbHBIH MOMEHT

B) XapaKTePH3YeT «KPYTOCTh» paclpeelICHUs

3.4. YcTaHOBUTE COOTBETCTBHE MCKAY MOJCIIbIO U €€ IPU3HAKAMMU

1) Mojgenmm ¢ pacHpeAeiCHHBIMH | a) MapaMeTpbl MOAEIMPYEMOro annapaTa MEHs0T-

napameTpamu

C4A BO BpEMCHHU

2) TMHAMHAYECKHEe MOJICITH

0) mapamMeTpsl MOACIUPYEMOTO anmnapara MEHSI0T-
Csl B TIPOCTPAHCTB

3) MOACIHN C COCPEAOTOYCHHBIMU B) napamMeTpbl MOACIUPYCMOI'0O allrapara HEU3-

napaMeTpamu

MEHHBI B IIPOCTPAHCTB

3.5. YcTaHOBUTE COOTBETCTBHUE MCKAY OIIPCACICHUCM U MaTeMaTHU4eCKOH (1)OpMOI\/’I 3alliuCu:

1) kputepuii CtbroieHTa

2

a)F ==
SOCT
2) xputepuii Puiepa _ _Shax
R
3) xpurepwuii Koxpena _ |pjl
J
Bapuant Ne2

Yacte 1. 3aaanue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

U3 npeonoosicenHbix 6apuanmos omeemos gvibepume HeCKOJIbKO 6EPHBIX.
1.11. IIpn nmpoBeaeHNHN PErPECCUOHHOIO aHAIN3A UCTIOIB3YIOTCS:




1) xputepuii Koxpena;
2) kputepuii PeitHombCa;
3) xputepuii Ileke;
4) kputepuii CTbIOJICHTA;
5) xputepuii @uiepa.
1.2. TUnOBBIMU MOJIETISIMU CTPYKTYPHI IOTOKOB B annaparax XuMUYECKOW TEXHOIOTHH SBIISIOTCS:
1) Mozienb u1eaIbHOTO BHITECHEHUS,
2) MoJiesb UJIeaTbHOTO NIEpEeMEIINBaHUS;
3) siueeuHass MOJEIb;
4) KOMOMHUPOBAHHAS MOJICTIb;
5) nuddy3roHHAS MOJIETb.
1.3. Kakue nporieccol HCCIEAYIOTCS METOJaMU MaTeMaTUYECKOTO MOJICITUPOBAHHUS:
1) TernaooOMEHHBIE;
2) MaccoOOMEHHBIC;
3) peaklHOHHBIE;
4) COBMEIIICHHBIC;
5) ruApOAMHAMUYECKHE.
1.4. Bunbl 3aCTOWHBIX 30H, BCTPEUAIOIINUXCS HA MIPAKTUKE:
1) 30HBI UACATBHOTO CMEIICHHUS;
2) 30HBI ¢ 0OMEHOM C OCHOBHBIM ITOTOKOM;
3) 30HBI UACATLHOTO BHITECHEHUS;
4) 30HBI ¢ OaITACHPYIOIIUM TTOTOKOM;
5) 30HBI 6€3 00OMEHA C OCHOBHBIM TIOTOKOM.
1.5. Ilepeuncante OCHOBHbBIE MOHATUS MATEMATUYECKOTO MOJICIIUPOBAHHUS:
1) MaTemaTuueckasi MOJIEIIb;
2) pusnueckast MOJIEIIb;
3) anekBaTHOCTh MO/IEIH;
4) MeToJ1 peleHus;
5) 3D-moenb.
1.6. Ilepeuncnure 3eMEHTH KOMOMHUPOBAHHON MOJIENH CTPYKTYPHI IIOTOKOB:
1) peuuku;
2) cymmarop;
3) Gaiimnac;
4) 3aCTOMHBIE 30HBI;
5) nenuTens.
1.7. Ilepeuncaure onucarensueie Moaenu XTC:
1) xumnueckas;
2) hbyHKIMOHAJIbHAS;
3) omeparroHHas;
4) TeXHOJIOTHYECKA;
5) marematuyeckasl.
1.8. DKcrepuMeHTaIbHO-CTATUCTUYECKHE METO bl IIOCTPOCHUS YPABHEHUS PEIPECCUU:
1) noxpa3zymeBaroT npuMeHeHNe PyHAaMEHTaIbHBIX 3aKOHOB COXPaHEHUS;
2) nmospa3zyMeBaroT MPOBEACHHUE MOJHOTO (PaKTOPHOTO IKCIIEPUMEHTA;
3) noapa3yMeBarOT MPOBENEHNE METOJOB CUCTEMHOI'O aHAJIN3a;
4) noapa3zymeBaroT IpoBeAeHHe JPOOHOr0 (PaKTOPHOTO IKCIIEPUMEHTA;
5) noapa3yMeBarOT MPUMEHEHNE KOMITO3UIIMOHHOTO TIaHa.
1.9. B0YHBII NPUHLIUT TOCTPOEHUS MaTEMaTUYECKON MOJIEIH TT03BOJISIET:
1) ycoXHUTB 3aJja4y MOJEIUPOBAHMUS;
2) ucnosnp30BaTh pa3paboTaHHbIE paHee OJIOKH YpaBHEHUM B pellIeHUI HOBBIX 3a]1ay;



3) MOepHHU3UPOBATH OJIOKH YPAaBHEHHI HE3aBUCHMO OT JIPYTHUX;
4) MOBBICUTH TOYHOCTD MOTY4aEMOM MOIEIIH;

5) ynpocTucse 3aa4y MOJEIUPOBAHHUS.

1.10. Llenn MaTeMaTHUECKOIO MOJIETIUPOBAHUS:

1) onpenenenre ONTUMANBHBIX YCIOBUI POTEKaHUs IIPOLECCa;
2) ycTpaHEHHeE Mpoliecca;

3) ynpaBlieHHE POIECCOM;

4) npoekTHpOBaHKE IPOLIECCa;

5) MoaepHU3aIUs IIpoliecca.

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

U3 npeonosicenHblx 6apuanmos omeemos avibepune moabKo 0OUH 8EPHbLU 8APUAHII.

2.1. ITapameTp siueeyHON MOJEIH:

1) anuna annapara;

2) KOJIMYECTBO AUYEEK;

3) oO6bem ammapara;

4) k03¢ HULIHEHT 0OPAaTHOTO MEePEMEITUBAHMUS.

2.2. B KakoM 3KCIIEpUMEHTE TIOTyJar0T HECMEIIaHHBIC OIICHKH JIIS KO3(DPHUIIMEHTOB perpeccuu:
1) nonHbIi paKTOPHBIN IKCIEPUMEHT;

2) 1po6HBIi (pakTOpHEIH 3kcepuMent 257 ;

3) KOMITO3UITMOHHBIN TIJIaH;

4) 1poOHEIil (hakTOpHKI 3KcriepuMenT 252 .

2.3. [Ipu uncie sigeek, CTpeMsImeMcs: K 0eCKOHEYHOCTH, STYeeUHast MOJIeNb Ipeo0pa3yeTcs:
1) B MOJIeNb UI€aTbHOTO BBITECHEHUS;

2) B MOJIEJTb UICATTBHOTO CMEIIICHNS,

3) B KOMOMHHUPOBAHHYIO MOJIeNb; 4) B 1) PY3MOHHYIO MOJIEIb.

2.4. KpuBasi OTKIIMKa, COOTBETCTBYIOIIAS CUTHATY CTYIIEHYATON ()OPMBI, UMEET BUI:



2.5. B cOOTBETCTBUHU ¢ METOJAOM CTYIEHYATOI'0 BO3MYILECHHUS:

1) B MOTOK Ha BXOJE €r0 B ammapaT MPaKTHYECKd MTHOBEHHO, B BUAC JeNbTa-(QYHKIIUU, BBOIST
ONpPEIETICHHOE KOJIMYECTBO HHIUKATOPA;

2) B IOTOK HUJKOCTH, IMOCTYTAIOIICH B almapaT U He CoJepKallleld HHIUKATOPa, BHOCAT HEKOTOPOE
KOJIMYECTBO MHAMKATOPA TAaKUM O0pa30M, YTO €ro KOHIEHTpALUs BO BXOJSIIEM MOTOKE U3MEHSETCS
CKAQuKOM OT HYJISI IO HEKOTOPOTO 3HAYEHHUS U B JJAJTbHEHIIIEM TOIICP>KUBACTCSI HA 3TOM YPOBHE;

3) mony4aroT Ha BBIXOJI€ (PYHKIIMIO OTKIIMKA, IPEICTABIIAIONIYI0 CO0O0M CHHYCOUY;

4) UHAMKATOP HE BBOJUTCS B IIOTOK HA BXOJIE arlrapara.

2.6. MatemaTuueckast MOJIEIb — JTO:

1) npubnm>xeHHOE ONUCaHUE KaKOro-I1u00 SBJICHUS UM MPOIecca BHELTHETO MUPA;

2) npuOIMKEHHOE OINMCaHUE KAKOTO-JIUOO SIBICHUS WM MPOLIECCa BHEIIHETO MHUPA, BHIPAXKEHHOE C
MTOMOIIbI0 MATEMAaTUYECKON CUMBOJIUKH;

3) Habop MaTeMaTHYECKUX CUMBOJIOB;

4) KOMIUIEKC ITPOrpamMm.

2.7. Slueeynas MoieIb UMEET BUI:

dac
1) VE - v(CBX_ C)'

2)3—:+ua—c=0;

ax )

ac ac a9<C
3)E+u$— %,
Co-Ci =T1—

BX 1 dt ’

ac,

44 G-G=170

|

dCy
Cy_1-Cy =1—.

k N-1 N dt

2.9. B cooTBETCTBUM C METOJJOM UMITYJIbCHOTO BO3MYLICHHUS:

1) momy4aroT Ha BbIX0/1€ (PYHKILUIO OTKIIMKA, TPEJICTABIISAIONIYI0 COO0M CUHYCOHY;

2) B MOTOK XHUAKOCTH, MOCTYNAIOUIEH B anmapaT U He CoJeprKalleil MHINKAaTOpa, BHOCAT HEKOTOPOE
KOJINYECTBO MHAMKATOpa TaKUM 00pa30oM, YTO €ro KOHIIEHTPALUS BO BXOAIEM MOTOKE U3MEHsSeTCs
CKayKOM OT HYJIS 10 HEKOTOPOT'O 3HaY€HHs U B JAIIbHEHUIIIEM MOIEP)KUBAETCSA HA 3TOM YPOBHE;

3) B MOTOK Ha BXOJIe €r0 B ammapar MpakTHUYeCKH MIHOBEHHO, B BUJE JAeNbTa-(QYHKIUH, BBOAST
OIPEIEIEHHOE KOJIMYECTBO UHAUKATOPA;

4) Ha BbIXO/I€ IOYy4at0T F-kpuByto.

2.10. lng npoBepKH 3HAYMMOCTU KOA(P(UIIMEHTOB YPaBHEHUS PETPECCUN UCTIONIB3YETCSI:

1) kpurepuit CThIOI€HTA;

2) kputepuii Ouiepa;

3) xputepuii Koxpena;

4) xkpurepuii Pelinonb/ca.

Yacrs II1. 3aganue Ha yopsiioueHe OTBETOB

Yemanosume coomsemcmeue mexncoy paspo3HeHHbIMU Yacmamu YmeepicoeHus
3.1. YcraHoBHTE COOTBETCTBHE MEXY 3aJjaueii U ee co/lep:KaHNeM:
‘ 1) 3agaua ananusa ‘ a) TpeOyeTcst obecrneunTh HauOOoNIbIIYI0 () (PEKTUBHOCTD TEXHOIOTHYE-




XTC

CKOT'O ITpomecca

2) 3amaua cunteza XTC

0) TpedyeTrcs OnpenenuTh:

—aneMmeHTHBIN cocTaB XTC nms mepepaboTKH ChIPbs B MPOTYKTHI; —
CTPYKTYPY CBSI3€H MEX]ly 3JI€MEHTAMU;

— PEXXHUMBI OTJEJIBHBIX 3JIEMEHTOB U CUCTEMBI B 11€JIOM, 00€CIIeUHBAIOLINX
HE00XOAMMBIE TIOKA3aTeH MIPOU3BOICTBA U ero 3 dekTrBHOE PyHKIHO-
HUpPOBaHUE

3) 3aga4ya oNnTUMH3a-
mun XTC

B) TpeOyercs onpenenuTs ceeaenus o cocrostanu X TC, mokaszareneit a¢-
(heKTUBHOCTH €€ (DYHKIIMOHUPOBAHUS, & TAKIKE BIUSHUA XUMHUECKOMN
CXEMBI, CTPYKTYPBI TEXHOJIOTHYECKUX CBS3€H, CBOMCTB M COCTOSIHUS JJIe-
MCHTOB M ITOACUCTEM, YCJIOBI/Iﬁ 9KCILTyaTaluu

3.2. YcTaHOBHTE COOTBETCTBHE MEXKIY OMpEIeICHHEM i MaTeMaTHIeCKOH (OpMyITHPOBKOMA:

1) Moeb HACAILHOTO BRITCCHCHUS

ac
2) Vo2 = v(Coy-C)

2) ) MOZIenb UIEaNbHOTO CMENICHUS 6) %€, _p 9*c
at dx dx?
3) maddy3rMoHHas MOJIEb L +uZ=p
ot ax

3.3. OnpenenuTe CymHOCTh METO/A MOCTPOCHUSI MOJIETTU

1) AHaTUTHYECKUIA

a) npeamnoJaaracT uCI1o0Jb30BaHUC MCTOA0B SKCIICPUMCHTAJIbLHOI'O UC-
CJICA0OBAaHHUA U IIPUMCHCHUC (I)YHI[aMeHTaJ'ILHLIX 3aKOHOB COXPAaHCHUA

2) DKCTepUMEHTAIbHBIN

0) mpenmnonaraeT HaJIM4YHE TEOPETHUECKUX CBEIACHUNH O (HU3UKO-
XMMHYECKHX CBOMCTBAaX, 0 KWHETUKE XMMHUYECKOTO MPEBPAIICHNUS, 3HA-
HUE W CBEACHUH O KOHCTPYKIMH OOBEKTa WM THUAPOIUHAMHYECKON
CTPYKTYpE HOTOKOB NPOTEKAIOUIMX B MPEAEIaX 9TOH KOHCTPYKIIHH.

3) DKcrnepuMeHTabHO-
AHATUTUYECKUN

B) NpeAroiaraeT JUHEHHYI0 3aBUCHMOCTb MapaMeTPOB MEXIY CO00i
UX COCPEIOTOYEHHOCTh, PEAIM3YETCs C MOMOIIBIO SKCIEPUMEHTA

3.4. YCTaHOBHUTE CBS3b:

1) mpoBepka Ha ajeKkBat-
HOCTb YPaBHEHHS

a) kpurepuil CTbrofieHTa

0) kputepuii Oumepa

2) npoBepKa Ha 3HAYMMOCTb KO3 (HUIIMEHTOB YpaBHEHHUSI

B) kputepuit Koxpena

3) mpoBepKa Ha OJTHOPOTHOCTH AUCTIEPCUN

3.5. YcTaHOBUTE COOTBETCTBHUE MCKAY OIIPCACICHUCM U MaTeMaTH4eCKOMH q)OpMOﬁ 3alliuCu:

JIMYUH

1) HayaIbHBIM MOMEHTOM [-ro MOpsAIKa I JUCKPETHBIX Be-

a) g = [, (x — m)PF f(x)dx

JIMYUHBI

2) Ha4YaNbHBIM MOMEHT [3-TO MOpsAKA JJIs HENPEPHIBHOI Be-

0) ag = Z?:lxi‘g bi

BCIINYHHBI

3) ueHTpaIbHBIA MOMEHT [-To MopsiiKa sl HEIPEPbIBHOM

B) ap = ff xB f(x)dx

Bapuant Ne3

Yacrts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

U3 npeonoosicenHbix 6apuanmos omeemos gvibepume HeCKOJIbKO 6EPHBIX.
1.1. Ilepeuncnute rpadpuueckue monenu XTC:

1) ctpykTypHas;

2) hbyHKIMOHANIbHAS;
3) onepalroHHas;

4) TexHOJOTHYeCcKas;
5) crieruanbHasl.




1.2. MOMEHTBI CUCTEMATU3UPYIOTCS 110 IPU3HAKAM:
1) mo nmopsKy;
2) o HOMeEpY;
3) no Hayaiy OTCUeTa;
4) o Ha3HAYEHHUIO;
5) 1o BUy CiydyaiiHON BETUYHHBI.
1.3. KakuMu ypaBHEHUSIMU IPECTABIECHBI TUHAMUYECKHE MOEIIU:
1) anreOpandecKUMH ypaBHEHHUSIMH;
2) nuddepeHnnanbHBIMUA YPaBHEHUSIMH TIEPBOTO MOPSI/IKA;
3) uHTErpabHBIMU YPaBHEHUSIMY;
4) nuddepeHuranbHBIME YPaBHEHUAMHU B YaCTHBIX IIPOM3BOIHBIX;
5) KOHEUHO-Pa3HOCTHBIMU YPaBHEHUSIMM.
1.4. PerpeccroHHbIl aHAJIN3 BKIHOYAET:
1) nocTpoeHue ypaBHEHUs perpeccuu;
2) NOMCK ONTUMAJIBHOIO PELICHMUS;
3) mpoBepKy 3HAYMMOCTH KO3 PHUIUEHTOB YPAaBHEHHUSI PETPECCHUU;
4) npoBepKy Ha OJTHOPOJHOCTh BHIOOPOYHOM JHCTIEpCU;
5) npoBepKy Ha a/IeKBaTHOCTb YPAaBHEHUS PETPECCUU.
1.5. JIocToMHCTBa ONTUMAJIbHBIX IBYXYPOBHEBBIX IIJIAHOB:
1) Bce KO3 PHUIMEHTHI ONPEEIIAIOTCS HE3aBUCUMO JPYT OT APYra;
2) NpOCTOTa BHIYUCIICHH;
3) xax b1 K03 (HUITUEHT oTpenenseTcs Mo pe3yibTaTaM BceX N OIBITOB;
4) orcyTcTBUE HEOOXOIMMOCTH IPOBEPKU Ha aIEKBATHOCTb YPAaBHEHMSI PETPECCHUH;
5) Bce K03 PUITMCHTHI PErpecCUu ONPEACISIOTCS C OJJUHAKOBOW 1 MUHUMAIILHOH JTUCIICPCHEH.
1.6. Kakue nHAMKaTOPHI UCIOIB3YIOT IPU UCCIEA0BAHUN CTPYKTYphI IOTOKA:
1) mopomiok;
2) pacTBOPHI COJIEH;
3) kpacurenu;
4) TBep/bIe BEILECTBA;
5) SA0BUTHIE BEILIECTBA.
1.7. OtnenbHbIE 30HBI KOMOMHUPOBAHHON MOJIENI MOTYT OBITh OMMCAHBI:
1) MOAETBIO HI€AIBHOTO CMEILICHHUS,
2) (hpyHKIIMOHATILHOM MOJIETIBIO;
3) MO/IeNIbIO MICATBHOTO BHITECHEHNS,
4) mudpPy3noHHOI MOsENBIO;
5) TEXHOJIOTUYECKOIN MOJEIBIO.
1.8. KakumMu ypaBHEHUSIMU NPECTABIEHBI MOJIETN C PACIPEICIIEHHBIMU ITapaMeTpaMu:
1) anre6panvyeckuMu ypaBHEHUSIMU;
2) nuddepeHnnanbHBIMUA YpaBHEHUSIMH IIEPBOTO MOPSI/IKA;
3) uHTErpabHBIMU YPaBHEHUSMY;
4) nudpepeHnnanbHBIME YPaBHEHUSMHU B YaCTHBIX TPOU3BOIHBIX;
5) KOHEUYHO-Pa3HOCTHBIMU YPaBHEHUSAMM.
1.9. KomOGuHUpOBaHHBIE MOJIETHN CTPYKTYPhI TOTOKOB MOTYT COCTOSITh!
1) u3 nmocneaoBaTeNbHO COEAUHEHHBIX 30H;
2) 13 napajuiesIbHO CO€AMHEHHBIX 30H;
3) u3 nocneaoBaTeNbHO-NapalIeIbHO COETUHEHHBIX 30H;
4) U3 peuUpPKYIUPYIOLINX TOTOKOB;
5) u3 Gaiinacupyromux MOTOKOB.
1.10. Dran BeIOOpa MeTO1a pelIeHHs U pa3paboTKU MOJEIHUPYIOIIEeN TPOrpaMMBbl BKITIOYAET:



1) BBIOOp KpUTEpUEB 3324l MOJICITUPOBAHUS;
2) BBIOOp MeTO/a pelieHUs YPaBHEHUH MOICIIH;
3) pa3paboTKy aaropuTMa METo/a;

4) pa3paboTKy MOJIETUPYIONICH MPOrpaMMBbl;

5) IOCTaHOBKY 3a/1a4ll MOJEIUPOBAHHUS.

Yactse Il. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOT'0 OTBETA

U3 npeonoscenHblx 6apuanmos omeemos avloepume moabKo 0OUH 8EPHbIU 8aAPUAH.

2.1. DMnupuyeckas JMHUAS PETrPECCHU HE0OXoauma JIs:

1) pacuera kputepus duiepa;
2) pacueta kpurepusi CTbIOJCHTA;
3) onpeneneHust BUJa ypaBHEHUs pErpeccuy;
4) nony4eHus: o0IIEro BUAa CUCTEMbl HOPMAJIbHBIX YPAaBHEHHIA.

2.2. Ilpu yncne syeek, paBHOM OJHOMY, slu€euHasi MOJEIb Ipeodpasyercs:
1) B MOJI€/Th M/I€AJIBHOTO BHITECHEHHUS;
2) B MOZIETIb UJICAJIBHOTO CMEILICHMS;
3) B KOMOMHUPOBAHHYIO MOJIEIb;
4) B mudHy3uoHHYIO MOJEIb.
2.3. [loutu cTaiMOHAPHYIO 00JIACTh ONMKMCHIBAIOT:

1) TMHEWHBIMU YpaBHEHUSIMH,
2) HEeNMMHEWHBIMHU YPaBHEHUSIMY;
3) nuddepeHnnanbHbIMU YpaBHEHUSIMU;
4) uHTErpalbHBIMU YpaBHEHUSIMHU.

2.4. B KOMIIO3ULIMOHHOM IUIaHE KOJUYECTBO OIBITOB!

)N =2%;
2) N=2+ 2k+no, k< 5,

N=2%14 2k+no, k> 5;

3)N=3F;
4) N=2K1,
2.5. Jlnst mpoBepKH aIeKBaTHOCTH YPaBHEHUSI PETPECCUH UCITIOJIb3YETCS:
1) kpurepuit CThroI€HTa;
2) xputepuii Ouiepa;
3) xputepuit Koxpena;
4) xputepuii PeitHonbca.
2.6. YKaxkuTe, KaKoH IUIaH IPEIoJIaraeT IpoBeIeHNE TapaJljIelIbHBIX ONBITOB B LIEHTPE IJIaHa:
1) nonHbIi HaKTOPHBIN SKCIEPUMEHT;
2) npoGHBIii hakTopHKIi sKciepumenT 2K
3) KOMITO3UIIMOHHBIH IJ1aH;
4) poGHBIIf (haKTOPHBIH SKCTIepUMeHT 2572,
2.7. Ilepenarounas pyHKLMS anmapara uJ1eaJlbHOr0 CMEIICHHUsI UMEET BUJI:

DW(p) = —;

1+1p’

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

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

4) W(p)=p.

2.8. Pacuet k03(pPHUIHEHTOB ypaBHEHUS PETPECCUU TIPOBOJAUTCS C IPUMEHEHUEM:
1) sKCcrepUMEHTaIbHOIO METO/IA;

2) MeToZla HAMMEHBIITUX KBAJIPaTOB;

3) MHAUKATOPHOTO METO/1A;




4) MeToia «apod U OTHO0K.

2.9. Jlns npoBepKH OAHOPOTHOCTH BEIOOPOYHOMN JUCTIEPCHH:

1) xputepuii CTblo/1€HTA;

2) xkputepuii Puiepa;

3) kputepuii Koxpena,

4) xpurepuii Pelinonbca.

2.10. Ilepenatounas ¢pyHKIH anmnapaTa uaeaIbHOTO BHITECHEHUS MMEET BH/I:

DHW(p) =—

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

b

Yacts III. 3aganue Ha yHopsI0YeHNE OTBETOB

Yemanosume coomeememeue MeOfcdy PA3PO3HEHHbIMU YaCmMAMU ymeepofcéeHuﬂ
3.1. YcranoBure CBSI3b:

1) mpoBepka Ha aJJeKBaTHOCTh YPaBHEHHUS a) kpurepuii CTbIOZICHTa

2) mpoBepKa Ha 3HAYUMOCTH KO PUIMEeHTOB | 0) Kpurepuid Oumepa
ypaBHEHHUS

3) npoBepka Ha OAHOPOJHOCTh JUCIIEPCUU B) kputepuii Koxpena
3.2. YcraHOBHUTE COOTBETCTBHE MKy OINpeIeIeHneM U MaTeMaTH4ecKoi Gopmoii 3anucu:
1) kpurepuii CtbroeHTa 2) F = %
Séer
2) kpurepwuii umepa 6) G = Smax
)G = yN g2
1=1"1
3) kpurepwuii Koxpena B) L = |
] Stj
3.3. YcraHOBHUTE COOTBETCTBHE MEXK/Y ONpE/IeIEHUEM U MaTeMaTHUeCKOH (hOpMYITUPOBKONA:
dc
1) MozeInb u1eaaTbHOTO BEITECHEHUS a) VE = v(Cyy- C)
2) MO HJICATLHOTO CMEIICHUS ac ac _ 9%
0) —+u—=D—
ot dx 0x?
3) muddy3HMoHHAs MOJIETh B) L=
ot 0x
3.4. YcTaHOBHTE COOTBETCTBUE MEKY XapPAKTEPUCTUKAMU:
1) BTopoil IeHTpaJIbHbIII MOMEHT a) XapaKTepu3yeT CKOLIEHHOCTb, WJIM aCUMMETPHUIO
pacnpeneneHus
2) 4eTBepThIN LIEHTPAJIbHBIA MOMEHT | 0) XapakTepu3yeT paccesiHhe CIy4yaiiHON BeJIMYHMHBI
3) TpeTuii HEeHTpaIbHBI MOMEHT B) XapaKTEpU3yeT «KPYTOCTb)» paclpeiesieHus

3.5. YcraHOBHTE COOTBETCTBHE MEXY MOJEIIBIO U 00JIACTBIO €€ IIPUMEHEHUS:

1) Moaenb naeansLHOTO
BBITECHEHUS

a) KacCKaJbl PECAKTOPOB € MCIIAJIKAMHU, TAPCJIbYaTbIC KOJIOHHBI; allllapaThbl
C IICCBIOOKMXCHHBIMU CJIOSAMH, HACAAOYHBIC KOJIOHHBI

2) MoJieNIb UICTbHOTO
CMEIIICHUS

0) TpyOuaTkle anmaparsl ¢ OTHOILIEHHEM JUIMHBI K AUaMeTpy cBbiiie 20

3) siueeuHast MOJACIb

B) LMJIMHIPUYECKHE amlmaparbl co chepuyecKUM THOM B YCIOBHSX HH-
TCHCUBHOI'O IMEPEMCIIMBAHHA C OTPAXKATCIbHBIMH IICPETOPOJKAMU, 6ap-
OOTaXHBIE ammaparbl ¢ ONM3KUMH pa3MepaMH JuamMeTpa U BBICOTHI B
YCJIOBUSIX HHTEHCUBHOTO O0apboTaxka

Bapuant Ne4




Yactp 1. 3aaanue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s l’lp@()]lOcheHHblx 6ApuUaArRmoe omeemoes 6bl6€pum€ HECKOJIbKO 6EPHbIX.

1.1. Kakue u3 ypaBHEHUI! SIBISIFOTCS] YPAaBHEHUSIMM MHO>KECTBEHHOMN KOPPEIALUU:
1)y = by + by x;
2) y = bO + b1x1 + -+ bkxk;
3) 9 = by + byx + byx?;
4) Y = afi(x1)fa(x2) * . * fi (xx);
5) y =f(x).
1.2. llenn MaTeMaTH4eCKOro MOAEIUPOBAHUS:
1) onpenenenre ONTUMANBHBIX YCIOBUI POTEKaHUs IIPOLECCa;
2) ycTpaHEeHHe Ipoliecca;
3) ynpaBieHue IpoLeccoM;
4) npoeKTHUpOBaHUE MIPOLIECCA;
5) MoaepHM3aLMs Ipolecca.
1.3. Dran BeIOOpa MeTO/1a pelIeHUs U pa3pabOTKU MOJAEIUPYIOLIEH IPOrpaMMbl BKIIIOYAET:
1) BBIOOp KpUTEpHUEB 331241 MOJICIIUPOBAHUS;
2) BbIOOp MeTO/1a pELIEHUs] ypaBHEHUI MOJENH;
3) pa3paboTKy aJiropuTMa METOAA;
4) pa3paboTKy MOJIECIUPYIOIIECH MPOTPAMMBI;
5) NOCTaHOBKY 3aJ1auu MOJEIIMPOBAHMUSL.
1.4. OTnenbHbIE 30HBI KOMOMHUPOBAHHON MOJIEH MOTYT OBITh OTIMCAHBI:
1) MOEIbIO H1€AIBHOTO CMEILICHMS,
2) (GpyHKIIMOHATILHOW MOJETIBIO;
3) MOzETBIO UJICANIBHOTO BBITECHEHHUS;
4) mudPy3noHHOI MONIENBIO;
5) TEXHOJIOIHYECKON MOJEIIBIO.
1.5. Ilepeuncnure onucarensHbie Mojenn XTC:
1) xuMuueckas;
2) hbyHKUIMOHAJIbHAS;
3) omeparroHHas;
4) TeXHOJOTHYEeCcKas;
5) maTtemaTuyeckas.
1.6. B cocTaB MmaTeMaTn4eckoi MOJIeNH, pa3pabOTaHHON aHATUTHYECKUM MTyTEM BXOJIST CIIEAYIONINE
TPYIIIB YPAaBHEHMIA:
1) ypaBHeHus OanaHcoB;
2) perpeccuOHHbIE COOTHOILIEHUS;
3) ypaBHEHUS 3JIEMEHTapHBIX IPOLECCOB TEIUIONEPEIaut, MACCONEPENaut, XUMUUECKOW KMHETUKH;
4) ypaBHEHHs HauaIbHbIX U TPAHUYHBIX YCIOBUIL;
5) sMnupuYecKue, TEOPETUIECKUE U MOTYIMITUPUIECKHE 3aBUCUMOCTH.
1.7. PazHOBUAHOCTH TIJIAHOB (haKTOPHOTO IKCIIEPUMEHTA:
1) BpeMeHHO}I m1aH;
2) nosHbIN (aKTOPHBINA SIKCIIEPUMEHT;
3) cucTeMaTUYECKH TIIaH;
4) npoOHBIN (aKTOPHBIN SKCIIEPUMEHT;
5) KOMIO3UIIMOHHBIH IJIaH.
1.8. KoMOuHUpOBaHHBIE MOJIETHN CTPYKTYPBI TOTOKOB MOTYT COCTOSITh!
1) u3 nmocnenoBaTenbHO COEIUHEHHBIX 30H;
2) u3 napajuiesibHO CO€IMHEHHBIX 30H;
3) u3 nocneaoBaTeNbHO-NapalieIbHO COETUHEHHBIX 30H;



4) 13 peUpPKYIUPYIOIHNX TOTOKOB;

5) u3 GalmacupyrouMx MOTOKOB.

1.9. KakumMu ypaBHEHUSMU NPECTABIEHBI MOJIEIIN C PACIIPEAEICHHBIMU [TApAMETPAMU:
1) anrebpanvyeckuMu ypaBHEHUSIMHU;

2) nuddepeHnnanbHBIMUA YpaBHEHUIMU [1EPBOTO MOPS/IKA;

3) uHTErpabHBIMU YPaBHEHUSMY;

4) mudpepeHnranbHBIMA yPaBHEHUSAMHU B YaCTHBIX IPOM3BOIHBIX;

5) KOHEYHO-Pa3HOCTHBIMU YPABHEHUSIMH.

1.10. boYyHBIH IPUHLIMII TOCTPOECHUS MATEMATUUYECKON MOJIENIH [TO3BOJISIET:

1) ycnoKHUTE 3a71a4y MOJEJINPOBAHMS;

2) ucnosib30BaTh pa3paboTaHHbIE paHee OJOKH ypaBHEHHH B PELICHUI HOBBIX 3a/1a4;
3) MOEepHHU3UPOBATH OJIOKH YpaBHEHHH HE3aBUCHMO OT JIPYTHX;

4) MOBBICUTH TOYHOCTD MOJY4aEMOUN MOJIEIH;

5) ynpocTuce 3a1a4y MOJEIUPOBAHMSL.

Yacts 1. 3aganue ¢ BLIOOPOM 0THOT0 BEPHOI'0 OTBETA

H3 npednosicennvix 6apuanmos omeemog ebibepume moabko 0OUH EPHBILL APUAHM.

2.1. Pacuet k03¢ (HpUIIMEHTOB YpaBHEHHS PETPECCUU IIPOBOAMUTCS C TPUMEHEHHEM:

1) sKCrIepUMEHTaTbHOTO METO/I;

2) MeTo/la HAUMEHBIITUX KBAJIPaTOB;

3) UHAMKATOPHOI'O METO/IA;

4) MeTozia «11po0 U OUIMOOK.

2.2. B COOTBETCTBUHU € METOIOM UMITYJIbCHOTO BO3MYIIICHUS:

1) momy4aroT Ha BbIXo/1€ (PYHKIUIO OTKITMKA, TPEJICTABISIONIYIO0 COO0I CHHYCOHY;

2) B MOTOK UAKOCTHU, MOCTYMAIOLIECH B anmapaTr U HE COAepKalleil HMHIUKATOpa, BHOCSAT HEKOTOPOE
KOJINYECTBO MHAMKATOPA TAKUM 00Pa30M, YTO €ro KOHIIEHTPALUS BO BXOSIIEM MOTOKE W3MEHSETCS
CKAQUKOM OT HYJIS1 O HEKOTOPOT'O 3HAYEHHU U B JalbHEHIIEM NOEP>KUBAETCS HA 3TOM YPOBHE;

3) B IOTOK Ha BXOJE €ro B ammapar NpPaKTUYeCKd MIHOBEHHO, B BUJE JeNbTa-(QYHKLINH, BBOIST
OIPEAEIEHHOE KOJIMYECTBO HHIMKATOPA;

4) Ha BbIXO/€ MONTyyaroT F-kpusyto.

2.3. lns IpoBepKU OJJHOPOAHOCTH BEIOOPOUHON AUCTIEPCUU:

1) xputepuii CTblo/I€HTA;

2) xputepuii Guiepa;

3) xputepuit Koxpena;

4) xputepuii PeitHonbca.

2.4. B KaKoM 3KCIIEpPUMEHTE MOTy4Yal0T HECMEIIaHHbBIE OIICHKH ISt KOO (DUIIUEHTOB PETPECCHU:

1) monHbIM (aKTOPHBINA HKCIIEPUMEHT;

2) npoOHbIit (haKTOPHBIH dKcriepumenT 257,

3) KOMITO3UIIMOHHBIH IJ1aH;

4) poGHBII (HaKTOPHBIH SKCTIEpUMeHT 2872 .

2.5. YpaBHEHNE MHOKECTBEHHON KOPPEIISALIUN IIO3BOJISET:

1) ycTaHOBUTH KOPPENALMOHHYIO CBS3b MKy MHOTMMH BETUYMHAMU;

2) yCTaHOBUTH 3aBUCUMOCTb OT OJJHOTO (haKTOpa;

3) OLIEHUTH aIEKBaTHOCTH MO/IEIH;

4) onpenenuth K03()HUIHMEHT KOPPETALUHN MEXTy TapaMeTpaMH.

2.6. Slueeynas MoieJIb UMEET BUI:

dac
1) VE - U(CBX_ C)'

ac ac
2)54‘1152 0;



2.7. Ilepenarounas (pyHKUHMSA anmnapara UaeajbHOro BHITECHEHHSI UMEET BU:

3) E + a - 6dsz )
CBX_ C1 = Td_tl’
dc:
4) Cl_ CZ = Td_tz,
I s
dc
kCN—l_ CN = Td_tN
DW(p) = —;
) p)= 1+1p’
2) W(p)=C(p);
3) W(p)=e™P%;
4) W(p)=p.

2.9. Jlns npoBepky 3HAUNMOCTH KO3 (PULIMEHTOB YpaBHEHHs PETPECCHH UCIIOIb3YeTCs:

1) xputepuii CTblo/1€HTA;
2) xkputepuii Puiiepa;
3) kputepuii KoxpeHa,
4) xpurepuii Pelinonb/ca.

2.10. [TapameTp stueeyHON MOJIEIH:

1) nnuHa annapara;
2) KOJIMYECTBO SAYEEK;
3) oO6bem ammapara;

4) k03 HULHEHT 0OPAaTHOTO MEePEMEITUBAHHUS.

Yacts II1. 3aganue Ha yopsiioueHe OTBETOB

Yemanosume coomeemcemeue Meofcdy PASPO3HEHHbIMU YACMAMU ymeep:)fcdeﬂuﬂ
3.1. Onpenenure CyHOCTh METO/1a MOCTPOCHUSI MOJICITH

1) AHaTUTHYECKUIA

a) npeamnoJaaracT nCIIoJb30BaHUC MCTOA0B SKCIICPUMCHTAJILHOI'O UC-
CJICOOBAHUA U IIPUMCHCHHUC (bYHIIaMeHTaJH)HI)IX 3aKOHOB COXpPaHCHUA

2) DKcnepuMeHTaIbHBIN

0) mpeamonaraeT HaIMYUE TEOPETHYECKHX CBEIEHUN O (U3HKO-
XUMUYECKUX CBOMCTBAX, 0 KUHETUKE XUMHUUYECKOTO MpEBpaIeHUs, 3Ha-
HUE M CBEACHHUM O KOHCTPYKIMH OOBEKTa WM THUIPOJUHAMHYECKON
CTPYKTYpE MOTOKOB MPOTEKAIOIINX B MPEENIax dTOW KOHCTPYKIIUH.

3) OKCHepuMEHTaJIbHO-
AHAITMTUYECKUI

B) npeamnojaract HHHeﬁHym 3aBUCUMOCTB IIApaMCTPOB MCKIAY coboit
X COCPEAOTOYCHHOCTD, PCAIM3YCTCA C MIOMOIIBIO SKCIICPUMCHTA

3.2. YCTaHOBUTE COOTBETCTBHE MCKAY OIIPCACICHUCM U MaTeMaTHU4eCKOH (1)OpMOI\/’I 3alliuCu:

JIMYUH

1) HayaIbHBI MOMEHTOM [-ro MOpsAIKa Il JUCKPETHBIX BeE- a) g = fB(x —m,)P f(x)dx
A

JIMYUHBI

2) HauaJbHBIN MOMEHT [3-TO MOPsIIKA JJI HETPEPHIBHON Be- 0) ag = Nty x;P p;

BCIINYHHBI

3) LeHTpaIbHBII MOMEHT [3-

ro NMOpsAKa JUIsl HEIPEPBIBHOM B) ag = f f xB f(x)dx

3.3. YCTaHOBUTE COOTBETCTBHE MEKY MOJIENIBIO U €€ TPU3HAKAMU:

1) momenm c¢ pacmpene-
JICHHBIMU ITapaMeTpaMu

a) napaMeTpbl MOACIUPYEMOT0O allrapaTta MCHAKOTCA BO BpPCMCHU

2) TMHAMHYECKUE MOJICTTH

0) mapamMeTpsl MOACIUPYEMOTO armapara MEHSIIOTCS B POCTPAHCTBE

3) MozEeH cO COCPenOTO-
YEHHBIMU TTapaMeTPaMu

B) nmapaMeTpbl MOACIUPYEMOT0O arlrapaTa HCM3MCHHBI B ITIPOCTPAHCTBE

3.4. YcTaHOBHTE COOTBETCTBHE MEXKIY 3a/1a4ei M €€ COAep KaHueM:

1) 3agaua anammza XTC | a) TpebyeTcs obecieunTs HanOOIbIIyI0 3()PEKTUBHOCTh TEXHOJIOTHYE-

CKOT'O Iporecca




2) 3agauda cunte3a XTC | 0) TpeOyeTcst onmpeeauTh:

—anemMeHTHbIN cocTaB XTC ams nepepaboTKH ChIphbs B IPOTYKTHI,

— CTPYKTYPY CBSI3€i MKy FII€MEHTaMU;

— PeXUMBI OT/ICJIbHBIX 3JIEMEHTOB U CHCTEMBI B IIEJIOM, 00€CTICUHBAIOIITIX
HEO0OXOMMBIE ITOKA3aTEIH MPOU3BOJICTBA U €ro d(PpPekTuBHOE (PYHKITHO-

HUPOBAHUE
3) 3amaya ONTUMHU3AIMY | B) TpeOyeTCs ONpeAeIuTh cBeleHus o cocTossHur X T'C, mokazarenei a¢-
XTC (exTUBHOCTH €€ (DYHKIIMOHUPOBAHMSA, a TAKXKE BIUSHHUM XUMHYECKON

CXGNHJ,CTPYKTypBITCXHOHOFquCKHX.CBH3eﬁ,CBOﬁCTB U COCTOAHUA JJIC-
MGHTOBIIHOECHCTCM,yCHOBHﬁBKCHHyaTaHHH

3.5. YcTraHoBUTE NPUUYMHHO-CIIEICTBEHHYIO CBSI3b:

SZ
1) ecu F = SZOCT < E(ffo) a) TO KOX(QPUIMEHT SIBJIICTCS 3HAYMMBIM
BOCIIp
2) eomn t; = 11} >t (f) 0) TO ypaBHEHHE aJIEKBATHO
] Se. 14
J
Sh B) TO AMCHEPCHS OJJHOPOIHA
3) ecit Ggy = Zg\;nagcg < G, (fu f2) )10 A P AHOPOI
1=1"1

Kpurepun oueHku
[Tpu onieHKe pe3ynbTaTOB BHIMOJIHEHHS TECTOBBIX 33JaHUI B paMKaXx JUCIHMILTUHBI «Maremaruye-
CKO€ MOJIEJINPOBAHUE MTPOLIECCOBY UCIOJb3YEeTCsl pedTUHIOBas cuctema. CoriacHoO peMTUHIOBOM CH-

CTEeMe OLIEHKa Pe3yJIbTaTOB TeCTUPOBaHMs (popMupyer TeKymuii peituar R™ . MakcumanbHoe 3Ha-
yeHue oreHKu paBHO 10 6. Tect cuntaercs npoieHHBIM, €CIIU CTYACHT ITOJIY4nJ 32 HETO HE MEHee —
606.

Kputepuu onieHkH npeacraBieHbl B Ta0II.

Kpurtepuu onieHKH TeCTHPOBAHUS KosauuectBo 6a/1s10B
Yacts . 3ananue ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB 0-2
Yacts II. 3ananue ¢ BBIOOPOM OIHOTO BEPHOT'O OTBETA 0-4
Yacrs III. 3aganue Ha ynopsiioueHUe OTBETOB 0-4
UTOI'O 0-10
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