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Ilepeuens komnemenyuit 4 UHOUKAMOPOE OOCMUNCEHUA KOMNEMEHYUIL C YKAZAHUEM IMAN08 hopmuposanus é npoyecce 0C60eHUA
OUCUUNIUHDL

[1K-1 Pa3paboTka TpeOOBaHMIT ¥ MPOESKTUPOBAHKE TPOTPAMMHOTO 00eCIICUeHUS

[IK-1.1 3HaeT MeTo/bI U CpeACTBA MPOSKTHUPOBAHUS IPOTrPaMMHOT0 o0ecriedeHus, 6a3 JaHHbBIX, TPOTPaMMHBIX HHTEp(eiicoB

[1K-1.2 YMmeeT npuMeHATh METO/IBI U CPEACTBA MPOSKTUPOBAHUS TIPOTPAMMHOTO 00€CIIeueHHs, CTPYKTYP JaHHBIX, 0a3 TaHHBIX, TPOTPAMMHBIX
uHTEepdeiicoB

[1K-1.3 Bnageetr HaBbIKaMy MPUMEHEHHSI METOJIOB U CPEICTB MPOSKTHUPOBAHKS TIPOTrPAMMHOTO 00eCIIeUeHHsI, CTPYKTYp JaHHBIX, 0a3bl JaHHBIX,
IPOrPaMMHBIX HHTEP(EicoB

Hnouxamopul Omanwl hopmuposanusn ¢ npouecce 0c60eHUA OUCUUNTIUHDBL
oocmudicenus (vkazamwv ece memwl uz PII/])
KomnemeHnuuu (Ounas)
Jexyuu Ilpakmuue- Jlabopamopnuvie 3anamusn Kypcoeoit npo- Haumenoeanue oye-
cKue exm (paboma) HOUHO020 cpedcmea
3anamus, 1a60
MOPHBLI RPAKFY
Kym
IK-1.1 Tema 1, Tema 2, He npeoy- Tema 1-8 He npeoy- Texymuii KOHTpOIb, JIa-
Tema 3, Tema 4, cMompeHbl cMompeHbl 6oparopnast pabota
TeMa 5, Tema 6, Tema 7, Ne 1-8, 3auer
Tema 8, Tema 9
IK-1.1 Tema 1, Tema 2, Tema 3, | He npeoy- Tema 1-8 He npeoy- Texymuii KOHTPOIb, JIa-
teMa 4, Tema 5, Tema 6, | cmompenul cMompeHbl 6oparopnast pabota
TeMa 7, Tema 8, rema 9 Ne 1-8, 3auer
IIK-1.3 Tema 1, Tema 2, Tema 3, | He npeoy- Tema 1-8 He npeoy- Tekyumi KOHTPOJb, Jia-
TeMa 4, Tema 5, Tema 6, | cmompenul cMompeHbl OopaTopHas paboTa
tema 7, Tema 8, Tema 9 No 1-8, 3auer




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

(Ounas dpopma)
JlabopaTopHblii IPAKTHKYM, CAMOCTOSITeJIbHasi padoTa
bamn
JlaGopaTopHas Ouran dpopma
pabora
7 cemecTp
Nel 6—10
No2 6—-10
Ne3 6—10
No4 6—-10
Ne5 6—12
No6 6— 10
Ne7 10-16
Ne8 6—10
Tekymuii KOH- 3-12
TPOJIb
UTOI'O 60-100




HlIkana oyenusanusn

Indposoe
BbIpaKeHHne

BbipakeHue B
0aJsax:

CioBecHoe
BbIpPa:KeHHe

Kpurtepun onieHKH HHIMKATOPOB J0CTHKeHHs pH ¢gopMe KOHTPOJISA:

JK3aMeH / 3a4eT ¢ OLeHKOMH

3a4eT

5

87 -100

OtnuuHo (3a-
YTEHO)

OLieHKa «OTJIMYHO» BBICTABIISICTCS CTYIEHTY, €CIM TCOPETUUYECKOE CONEep-
JKaHUE Kypca OCBOCHO IOJIHOCTEIO, 0€3 IMpo0eIoB; UCUEPIIBIBAIOIIE, TTOCIIEe-
JIOBaTEIbHO, YETKO M JIOTUYCCKHA CTPOWHO H3jaraeT MaTepwall; CBOOOIHO
CIIPaBJISICTCSl C 3aJadaMy, BOIPOCAMH WM NPYTUMU BHIAMH TPUMCHCHHS
3HaHU; UCIIONB3YET B OTBETE JOTOIHUTEIBHBIN MaTepral BCe MPEAyCMOT-
pEHHBIE TTPOTPAaMMON 3aJaHsI BEITIOJHEHBI, KAYECTBO MX BBITIOJTHEHUS OIle-
HEHO YMCJIOM 0ajuioB, OJIM3KHM K MaKCHUMAaJILHOMY; aHATH3UPYET MOTYICH-
HBIC PE3YNbTATHl; MPOSBISET CAMOCTOSITENLHOCTh IPU  BBIMOJIHEHUU
3aJIaHHI

74 - 86

Xoporo (3a-
YTEHO)

OrneHKa «XOpPOIIO» BBICTABISETCS CTYNEHTY, €CIU TEOPEeTUIEeCKOe COAep-
JKaHHE Kypca OCBOCHO MOJIHOCTBHIO, HEOOXOAWMBIE MPAKTHUYECKHE KOMIIe-
TEHIIUM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPSHHBIE TPOTPaMMOit
o0ydeHus: yueOHbIE 3aJJaHHS BBITIOJHEHBI, KAY€CTBO MX BBIIOJHEHHUS JOCTa-
TOYHO BeICOKOE. CTYZEHT TBEPAO 3HAET MaTepuall, TPaMOTHO U IO CYIIECT-
BY H3Jaraer €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIPOC.

60 -73

Y noBneTBo-
puTenbpHO (3a-
YTEHO)

OrneHka «yZOBIETBOPUTEIHHO» BBICTABISIETCS CTYACHTY, €CIIH TeopeTHde-
CKOE COJIepKaHHe Kypca OCBOCHO YaCTUYHO, HO TMPOOEINbI HE HOCAT CyIIIe-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpamMMOil 3a-
JAaHUK BBIIOJHEHO, HO B HHUX HUMEIOTCS OLIMOKM, TNPH OTBETE Ha
MOCTABJICHHBIN BOIIPOC CTYACHT JOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
NpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYILIEHHS JIOTMYECKOH MO-
CJIeJOBAaTEILHOCTH B M3JI0KEHHH POTPaMMHOTO MaTepHaa.

OrnecHKa «3a4TEHO)» BBICTABISACTCS CTy-
JOCHTY, €CJIM OTBETHBI Ha BOIIPOCHI IIO TC-
MaM JUCHUIIIMHBI ITOCICA0OBATCIbHEBI, JIO-
THYCCKHU H3JI0KCHBI, A0IMyCKarTCA
HE3HAYUTECIIbHBIC HEAOYCTEI B OTBETE CTY-
JAC€HTa, TAKUE KaK OTCYTCTBHE CaMOCTOA-
TCJIBHOI'O BbIBOAA, PCUYCBLIC OIIIHOKH 1 np

Hwuxe 60

Heynosnerso-
PUTEITHHO
(HE 3aUTEHO)

OneHka «HEYHOBICTBOPUTEIHHO» BBICTABISETCS CTYICHTY, €CIIM OH He
3HaeT 3HAYUTEIHHON YacTH MPOTPAMMHOTO MaTepHualia, JOMyCKaeT CyIIecT-
BEHHBIC OMIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYJHCHHUSMU BBITIOTHSICT
MpaKTUYECKUe pabOThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTEHIIMH HE
c(hopMHUpOBaHBI, OONBITUHCTBO MPETYCMOTPEHHBIX MPOTPaMMON 00yUICHHUS
Y4eOHBIX 33JJaHUI HE BBIITOJHEHO, KAYECTBO MX BHITIOJIHCHUS OI[CHCHO YHC-
JIOM 0aJIIOB, OJIM3KUM K MUHUMAIIEHOMY

Onenka «HE 3a4TeHO» BBICTABISAETCS
CTYIEHTY, €CIIH CTyIEHT HE 3HaeT OCHOB-
HBIX TIOHSATHI TEMbI TUCIUILTAHBI, HE OT-
BEYACT Ha IOMOJHUTEIBHBIC U HABOASIIINE
BOTIPOCHI TIPEIOIaBaATENs.




MuHucTepcTBO HayKu U BhIcuiero oopasosanus Poccuiickoit denepannu
HwxHekamMCcknii XUMHUKO-TEXHOJIOTUUECKU HHCTHTYT ((prIra)
(benepabHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BBICILIET0 00pa30BaHUs
«Ka3aHCKku HallMOHATIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxynemem HWHPOPMAIMOHHBIX TEXHOJOTUM
Kageopa NUCT

Hanpasnenue noaroroBku: 09.03.02 «MupopMaimoHHbIE CUCTEMBI M TEXHOJIOT U
(k00 u HaumeHoBaHUE)

[Tpoduns: Cucrembl HHPOPMAITMOHHOMN O€30MTaCHOCTH

KommiekT j1adopaTopHbIX padoT
no qucruruimHe «MoeTupoBaHue 00bEKTOB, MPOIIECCOB
TEXHOJIOTHYECKUX MPOU3BOJICTB)

Ounas popma
JlaGoparopHas padora Nel
Tema 1: «OcobenHocTH MOZIENEH U 3a71a4 MaTEeMaTHYECKOTO MOJICIIMPOBAHUSI.
3aganue:
1. I3y4nuTh TEOpETUUYECKHUIl MaTepHall.

2. B Mmonenu Ban-nep-Baanbsca

RT a

T

napaMmeTp a XapakTepu3yeT UHTEHCUBHOCTh MEKMOJIEKYIISIPHOTO B3aUMOJACHCTBHYSI; mapameTp b —

00BbeM, 3aHUMAaEMBII MOJICKYJIaMH.

Haubonee Tounble 3HaueHuss napamerpoB aisi CO, TakoBbl: a=0,3652 ITa-M®/MOITB;
b=4,28-10'5M3 /Monb. [10 OTIBITHBIM JTaHHBIM MMOJTyUYEHBI OMMO0YHbIe 3HaueHus: a=0,5755; bh=10".
CpaBHUTH pacueT nasiieHus p, Mlla mpu BepHBIX U OIIMOOYHBIX 3HAYEHUSAX MTapaMETPOB, a TAKKe

pacueT B MpUOIMKEHUH UI€ATBHOTO ra3a.
3. DkcnepuMEeHTaTop U3ydyall 3aBUCUMOCTh OTKJIHMKA ) OT QaxTtopa x. IlomydeHsl ciemnyromue
JaHHBIE:

X, -2 -1 0 1 2

1

V. 5,21 7,47 10,95 13,67 13,32

B pesynbrare 00pabOTKM € MOMOIIBI0 METOAAa HAUMEHBLIMX KBaJpaToB (M.H.K.) UM IOJIy4EHO
ypaBHEHUE

v =10,124 + 2,242x.
HeonbITHBIN HccaenoBaTeNb pEInI MOJIYYUTh 0oJiee TOUHOE ONKCaHne, TPUMEHUB MHOTOUJIEH 4-

i crenneHu. OH NOJTYy4YMIT ypaBHEHUE



y=10,95+3,4575x — 0,36625x” —0,3675x° —0,001375x".

CpaBHUTH Pe3yNIbTaThl BHIYUCICHUHN MO 3TUM ypaBHEHUsIM. KakoBbI pe3ysibTaTbl SKCTPAIONSAIUs
0 3HaYeHui x= +3 ?
4. [ToArOTOBUTH OTUET IO JIA0OPATOPHOI padoTe.

JlabopaTopnasi paGora Ne2
Tema 2: «AnmpokcuMalysi 3KCHEPUMEHTATBHBIX JAHHBIX C TIOMOIIBI) WHCTPYMEHTATHHBIX
CPEIICTB».
3apanue:
1. I3y4nuTh TEOpETUUYECKHUI1 MaTepHall.
2. Berpoennsle cpezcrsa TadmidHoro mporieccopa Excel gyt anmpokcrmargn mo MHK.
3. ANmpoKCUMHPOBATH PA3TIMYHBIMH CIIOCOOAMH CIIETYFOIIIME OIBITHBIC TAHHbIE:

X 25 26 27 28 29 30 31 32 33 34 35

y 1,8 1,9 4,1 44 6,5 7,1 9,5 12,1 13,5 182 | 17,6

J171s1 ONMMHOMUATTEHOTO TPUOITKEHIS 33/1aBaTh CTereHu: n =2, 3,4, 5, 6.

CpaBHUTH JIOCTOBEPHOCTH Pa3IMYHBIX arpoKCUMaIi (1Mo Kod(GHUIMEeHTY JeTepMIUHUPOBAHHOCTH); YCTa-
HOBUTB, Kakast U3 (PyHKIIHH JTydIlie armpOKCHMHPYET 3TH JaHHBIE.

4. Berpoennble mpuoOmkaromue GyHkiuu B cucreme MathCad.

5. IloaroToBUTH OTUET 10 JabOpaTOpHOIl padoTe.

JlabopaTopnasi paGora Ne3
Tema 3: «YpaBHEeHUE perpeccuu ¢ OJTHUM (PaKTOPOMY.
3amanmue:
1. I3y4nuTh TEOpETUUECKHUI MaTepHall.
2. CTaTUCTUYECKUI aHaIu3 Pe3yJIbTaTOB.
3. IlpoBepka afieKBaTHOCTH ypaBHEHUS 10 Kputeputo duiepa.
4. OnpenenuTh 3aBUCUMOCTh PaCTBOPUMOCTH THOCYJb(ara HaTpus () OT Temmeparypsl (x). O0b-
eM BbIOOpkH N=9. DKcriepiMeHTAIbHbIE JaHHbBIE IPUBEICHbI B TAOIHIIE
X 0 10 20 30 40 50 60 70 80
y 33,6 37,0 41,2 46,1 50,0 52,0 56,3 64,3 69,9
Boraucnute koapduuueHT xoppensiuuu. [IpoBectr cTaTucTHUECKUi aHATN3 TOTYYEHHBIX PE3YIlb-
TaTOB.
5. IloaroToBUTH OTUET 10 JabOpaTOpHOIl padoTe.

JlabopaTopnasi paGora Ne4
Tema 4: «MeToa MHOKECTBEHHON KOPPEISLIUM.
3amanmue:
1. U3y4uuTh TE€OpETUUECKUN MaTepHall.
2. Heo0x0auMO MOTyYUTh 3aBUCUMOCTH CTETIEHU M3BJICUEHUS CEPHOM KUCIIOTHI Y U3 TPABUIIBHBIX
pacTBOpoB OT cieayoumx (aktopos: x; -KoHUeHTpauuu H>SO4 B MCXOIHOM pacTBOpe; X; —
KOHIIGHTpaLuH Cynbdara xene3a; x3 —00beMHOE COOTHOIICHUE CIHUPT-KUCIOTA. VICXOIHBIM CTa-
TUCTUYECKUM MaTEpPHAJIOM CIY>KHT BbIOOpKa 00beMoM N B 35 m3MepeHuld, MoTydeHHas B Pe3yJib-
TaTE SKCIIEPUMEHTA.
3aBUCUMOCTD MIIEM B BUJIE TMHEHHOTO YPABHEHUS PETPECCUU
y=bo+b1x1+b2x2+b3X3.
3. BeiBecTr cucteMy HOPMAJIBHBIX YPaBHEHHH JIs cirydast 4-x (hakTopoB.
4. CocTaBuTh NporpamMmy AJis PELICHUS 3aJaud U3 IMYHKTA 2 ¥ pealu30BaTh ¢ KOHKPETHBIMHU HC-
XOJIHBIMU JJAHHBIMH.
5. IloaroToBUTH OTUET 10 JabOpaTOpHOIl padoTe.




JlaGoparopuas pabora NeS
Tema 5: «Haxoxaenne ko3(p(UIMEHTOB ypaBHEHUS PErpeccuy METOJOM MHOXKECTBEH-

HOH perpeccun bpanaoHay.
3amanmue:
1. U3y4uTh TE€OpETUUECKUI MaTepHall.
2. YCTaHOBHUTbH 3aBHCHMOCTH pacxoaa (hierMbl B peKTU(PHUKAIIMOHHON KOJOHHE Pa3/eeHus IIn-
poxoi ¢hpakuuu Jerkux yriueroaopoaoB (ILIDJIY) ot cocrap LIDITY meromom bpangona.

B pesynbprare npoBeneHHs IACCUBHOIO HKCIIEPUMEHTA MOJIYYEH CICAYIOIUN CTaTUCTUYECKUN
MaTrepuan:

CocraB nuTaHus, Kr/4 Pacxon
¢ermel,
Ne
Kr/4a
9TaH npornad | u300yran | OyraH M30ITCHTAH | IICHTAaH | TeKCaH
1 103,5 3420,8 | 9574.,5 14414,8 | 5748,7 6361,3 | 1860,6 | 18700,0
2 106,0 3891,4 | 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 44129 | 6198,5 | 17701,0
5 65,0 2215,0 | 4482,5 8965,0 | 4507,5 4945,5 | 2697,5 | 11070,0
6 2425 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

3. [ToAroTOBUTH OTYET 1O JIAOOPATOPHOI padoTe.

JlabopaTopnasi paGora Ne6
Tema 6: «O6paboTka pe3yIbTaTOB aKTUBHBIX IKCIIEPUMEHTOB).
3amanmue:
1. U3yuuTh TEOpETUUECKUN MaTepHall.
2. V3y4aeTcs BIMSHHE Ha BBIXOJ IIPOAYKTA Y TpeX (akTopoB: Temmneparypsl I B auanasone 100 —
200 °C, naBienust P B amanazome 2 — 6 MIIa (20 — 60 xrc/cm®) u BpeMEHHU NpeObIBaHus t B

nuanasode 10 — 30 muH. Bepxuuii ypoBeHb no temneparype z,; =200 °C, amwxkuuit z™* =100
°C, z) =150 °C, Az, =50 °C.

3anncaTh KOAMPOBAHHYIO MATPHILY IUIAHHPOBAHHS 2° 1 PE3y/IbTAThl SKCIIEPUMEHTA. PeruTh
3ajauy metojioM [1DD.

Boruucnuts kputrepun Gumepa, CterogenTta. [IpoBeputh aieKBaTHOCTh YpaBHEHUS perpec-
CHH.
3. [ToAroTOBUTH OTYET 1O JIAOOPAaTOPHOI padoTe.

JlaGopaTropnas padora Ne7
Tema 7: «MaremMaTuecKoe MOJICIMPOBAHUE MPOLIECCAa PEKTH(PUKALIAN.
3apanue:
1. I3y4nuTh TEOpETUUECKHUI MaTepHall.
2. MartemaTuyeckoe onucanue nporuecca pektuduxanuu. CocTaBieHHE MaTeMaTUYECKOW MOJICTTH



nporecca.

3. Pa3paboTka anropurma pacyera.

4. IIpoBeneHNE pacyeToB.

5. O6paboTKa U aHaIU3 Pe3yIbTATOB MOACTHPOBAHHUS.
6. [ToAroToBUTH OTYET 110 JIaOOPAaTOPHOI padoTe.

JlaGopaTropHasi padora Ne8
Tema 8: «MojenupoBaHue ¢ TOMOLIBIO TAKETA IPOIPaAMM».
3apanue:
1. I3y4nuTh TEOpETUUECKHUI MaTepHall.
2. MonenupoBanue B cuctreme Matlab B cpene Simulink. Co3ganue npocToit Mmoienu.
3. IloarotoBUTH OTUET 10 JabOpaTOPHOIl padoTe.
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