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Ilepeuensy Komnemenyuit U UHOUKAMOPOE OOCMUNCEHUA KOMNEMEHYUIL ¢ YKA3AHUEM IMAN08 Popmuposanus
6 npouyecce 0c60eHUs OUCUUNTUHDBL
[IK-1 CmocobeH pazpabaTbiBaTh TPEOOBAHUS U IPOSKTUPOBATH IPOrPaMMHOE 0OeCTIeueHIEe

[1K-1.13HaeT MeToAbl U CpeACTBA MPOECKTUPOBAHUS MPOrPAMMHOI0 obecrniedueHusi, 0a3 AaHHBIX, TIPOrPAMMHBIX UHTEpQEH-

COB

[1K-1.2YMeeT npUMEHATh METOABI U CPEJCTBA MPOESKTUPOBAHHS TPOTPAMMHOTO 00€CIIeUeHHsI, CTPYKTYp JaHHBIX, 0a3 aH-

HBIX, IPOTPAMMHBIX HUHTEP(EHCOB

[1K-1.3Bnaneer HaBbIKAMH MPUMEHEHHUS METOJOB U CPEIACTB NMPOCKTHPOBAHUS MPOTPAMMHOIO OOECHEYEHHs, CTPYKTYP

TaHHBIX, 03Bl TAHHBIX, TPOTPAMMHBIX UHTEPHEHCOB

Hnouxamopul Omanwl hopmuposanusn ¢ npouecce 0c60eHUA OUCUUNTIUHDL
oocmudiceHus (vkazamo ece memwlt uz PIIJ])
Komnemenyuu (Ounas) Haumenosanue oye-
Jexyuu Ilpakmuueckue Jlabopamopnwie 3ansn- |  Kypcoeoit npo- HOUN020 cpedcmea
3anamus, nadopamd mus exm (paboma)
HbLI RPAKMUKYM
IK-1.1 Tema 1, Tema 2, He npedycmompenui Tema 1-8 He npedycmom- | Tekymuii  KOHTpOIIb,
Tema 3, Tema 4, PpeHbl naboparopHas pabota
Tema 5, Tema 6, Tema 7, Ne 1-8, 3auer
TeMa 8, Tema 9
IK-1.1 Tema 1, rema 2, tema 3, | He npedycmompenut Tema 1-8 He npedycmom- | Tekymuii  KOHTpOIIb,
Tema 4, TeMa S5, Tema 6, PpeHbl naboparopHas pabota
TeMa 7, Tema 8, rema 9 Ne 1-8, 3auer
[TK-1.3 Tema 1, Tema 2, tema 3, | He npedycmompenui Tema 1-8 He npedycmom- | Tekymuii ~ KOHTpOIIb,
Tema 4, Tema 5, TeMa 6, penvl nabopaTopHas pabora
TeMa 7, Tema 8, Tema 9 Ne 1-8, 3auer




Ilepeuensv oyenounvix cpeocme no oucyuniune (Mooyiio)

(Ounas dopma)
JlabopaTopHBIH NPAKTHKYM, CAMOCTOSITeIbHASA padoTa
bamn
JlaGopatopHas Ouras Gopva
paborta
7 cemectp
Nel 6-10
Ne2 6-10
Ne3 6-10
Ned 6-10
Ne5 6—-12
Neb 6—-10
Ne7 10-16
Ne8 6-10
Tekymuii KoH- ] -12
TPOJb
NTOT'O 60-100




IlIkana OUCHUBAHUA

Iudposoe
BbIpaKeHHue

BbipakeHue B
0aJax:

CioBecHoe
BbIpa:KeHHe

Kpurtepuu onieHKM HHAMKATOPOB J0CTHKeHHs pH ¢opMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOMH

3a4yeT

5

87 -100

OTinyHO (3a-
YTEHO)

OLieHKa «OTJIMYHO» BBICTABISICTCS CTYICHTY, €CIH TCOPETUUECKOE COAEP-
XKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 Mpo0eIoB; HCUEPITHIBAOIIE, [TOCIIe-
JIOBATEIBHO, YETKO W JIOTUYECKH CTPOHWHO HM3JIaraeT MaTepwall; CBOOOIHO
CIIpaBJISICTCS C 3aJadaMH, BOIPOCAMU W JIPYTUMH BHIAMH TPUMEHEHUS
3HAHUM; UCIIONB3YET B OTBETE JOMOIHUTEIBHBIN MaTepral BCce MPEAyCMOT-
pPEHHBIC TIPOTPAMMON 3aJaHMsI BEITIOMHEHBI, KAYECTBO MX BBITIOJTHEHUS OIle-
HEHO YUCJIOM 0ajuioB, OJIM3KHM K MaKCHUMAaJILHOMY; aHAUTH3UPYET MOJTYICH-
HBIC PE3YNbTAThl; MPOSBISET CAMOCTOSITENLHOCTh IIPU  BBHIMIOJHEHUU
3aJIaHuI

74 - 86

Xoporo (3a-
YTEHO)

OrneHKa «XOpPOIIO» BBICTABIISETCS CTYNEHTY, €CIU TEOPETUIEeCKOe COep-
JKaHHE Kypca OCBOCHO MOJHOCTBHIO, HEOOXOAMMBIE MPaKTHIECKHE KOMIIe-
TEHIIUM B OCHOBHOM C()OPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE TIPOTPaMMOi
oOydeHMs yueOHbIe 331aHNS BBIIIOJTHEHBI, KAYeCTBO MX BBIITOJIHEHHUS J0CTa-
TOYHO BhICOKOe. CTynEeHT TBepJO 3HAeT MaTepuall, TPaMOTHO H IO CyIIe-
CTBY M3JIaraeT ero, He JOIMYyCKasl CYIIECTBEHHBIX HETOYHOCTEU B OTBETE Ha
BONPOC.

60-73

Y oBneTBo-
pUTENBHO (3a-
YTEHO)

OrneHka «yAOBIETBOPUTEIHHOY» BBICTABIISIETCS CTYAEHTY, €CIH TEOpEeTHde-
CKOE coJiepKaHhe Kypca OCBOCHO YaCTHYHO, HO MPOOEIBl HE HOCAT CYIIle-
CTBEHHOI'O XapakKTepa, OOJBLIIMHCTBO NPEAYCMOTPEHHBIX MPOTPaMMOii 3a-
JaHW{ BBIMIOJITHEHO, HO B HHUX HMEIOTCS OMIMOKH, MpH OTBETE Ha
MMOCTABJICHHBIN BOIMPOC CTYACHT JAOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
NpaBWIbHBIE (OPMYIUPOBKH, HAOIIOAAIOTCS HAPYILIEHHS JIOTUYECKOH MO-
CJICAOBATEIBHOCTH B M3JIOKEHHUHU MMPOrPAMMHOT0 MaTepHaa.

OLICHKa «3aYTCHO» BBICTABJIACTCA CTYy-
JOCHTY, €CJIM OTBCTBI HAa BOIIPOCHI IIO TEC-
MaM JUCHHUIIJIMHBI ITOCJICA0BATCIIbHEBI, JIO-
THYCCKHU H3JI0KCHBI, JA0IMyCKarTCA
HE3HAYUTECIIbHBIC HEAOYETEI B OTBETE CTY-
JC€HTa, TAKUEC KaK OTCYTCTBHE CaMOCTOA-
TCJIBHOI'O BbIBOAA, PCUYCBLIC OIITHOKH U np

Hwuxe 60

Heynosnerso-
PUTEITHHO
(He 3auTeHO)

OleHKa «HEYIOBJICTBOPUTEILHO» BBICTABISCTCS CTYIACHTY, €CIIM OH HE
3HAeT 3HAYMTEIBHON YacTH MPOrpaMMHOrO MarepHajia, JAOIMyCKaeT CyIle-
CTBCHHBIE ONIMOKU, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSIMH BEHITIOTHSICT
MpaKTUYECKUe pabOThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOil 00ydYCHHS
Y4eOHBIX 3aJJaHVIl HE BBITOJHEHO, KAYECTBO MX BHITIOJHCHUS OI[CHEHO YFC-
JIOM 0aJIIOB, OJIM3KMM K MUHUMAIIEHOMY

OneHka «HE 3a4TeHO» BBICTABISETCS
CTYJEHTY, €CIIH CTYyJCHT HE 3HaeT OCHOB-
HBIX TIOHSATUH TEMBI TUCIUILTUHBI, HE OT-
BEUACT Ha JOMOJHUTEIbHBIC U HABOASILINE
BOTIPOCHI TIPETOIaBaATEIS.




MuHuCcTEpCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepannu
HuxHexaMckuii XUMHKO-TEXHOJIOTHUYECKUI HHCTUTYT ((prinan)
(beneparbHOTO TOCYAPCTBEHHOTO OOKETHOTO 00pa30BaTEIIBHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKkui HallMOHATBHBIN UCCIEN0BATENbCKUN TEXHOJIOTMYECKU YHUBEPCUTET

Daxynemem WHPOPMAIMOHHBIX TEXHOJOTUMA
Kagheopa NCT

Hanpasnenue noarorosku: 09.03.02 «MupopMarimoHHbIe CUCTEMBI U TEXHOJIOT U
(k00 u Haumenoganue)

[Tpoduns: Cucrembl HHPOPMAITMOHHOMN 6€30MTaCHOCTU

KommuekT n1adopaTopHbix pador
1o aucuuIuinHe «MozaenupoBaHue 00BbEKTOB, IPOLIECCOB U CUCTEMY

Ounas popma
JlaGopaTtopHnas padora Nel
Tema 1: «OcobeHHOCTH MOJIeNeH U 3a7]a4 MaTEMaTHYECKOTO MOJICIIMPOBAHUS .
3ananue:
1. I3y4uTh TeOpeTUUECKUIl MaTepHuall.

2. B monenu Ban-nep-Baansca

RT a

S

napamMeTp a XxapakTepu3yeT HHTEHCUBHOCTh MEKMOJICKYJIIPHOTO B3aUMOACUCTBUS; TapameTp b —

00BbeM, 3aHUMAaeMbIi MOJIEKYJIaMHU.

HauGonee Tounble 3HaueHuss napamerpoB mus CO» Takoswl: a=0,3652 Ila-mM®Mmoib;
b=4,28-10"m>/Momnb. T1o ONBITHBIM JAHHBIM MOJTy4eHbI OIIMOOYHbIE 3Hauenus: a=0,5755; b=10".
CpaBHUTH pacyeT nasiieHus p, MIla mpu BepHBIX U OIIMOOYHBIX 3HAYEHUSAX MTApaMETPOB, a TAKKe

pacueT B pUOIMKEHUN UI€aTBHOTO rasa.
3. DkcnepuMEHTaTop U3ydyall 3aBUCUMOCTh OTKJIHMKA ) OT Qaxtopa x. IlomydeHsl ciempyromue
JaHHBIE:

X -2 -1 0 1 2

i

» 5,21 7,47 10,95 13,67 13,32

B pesynbrare 00pabOTKM C MOMOIIBIO METOJa HAUMEHBIIMX KBAJApaToB (M.H.K.) UM TIOJY4E€HO
ypaBHEHHE

y=10,124 + 2,242x.
HeormbITHBINM Hccie0BaTENb PEIINII MIOJIYYUTh O0Jiee TOYHOE ONMHMCaHue, TPUMEHUB MHOTOWIEH 4-

i crenieHu. OH NOJYy4HIT ypaBHEHUE



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

CpaBHUTH Pe3yNbTAaThl BHIYUCICHUHN MO 3TUM ypaBHEHUSIM. KakoBbI pe3ysbTaThl SKCTPANONSIUs
0 3HAYeHuu x= +3 ?
4. IToAroTOBUTH OTUET IO JIA0OPATOPHOU paboTe.

JlabopaTopHasi paGora Ne2
Tema 2: «AnmpokcuMaiysi SKCIEPUMEHTATBHBIX JAHHBIX C TIOMOIIBI) HMHCTPYMEHTATBHBIX
CPEIICTB».
3ananue:
1. I3y4nTh TEOpEeTUUECKUIl MaTepHrall.
2. Berpoennsle cpezicrsa TabmiaHoro mporieccopa Excel mst anmpoxcrmarii o 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

J171st ONMMHOMUATTEHOTO TPUOITIKEHIS 33/1aBaTh CTereHu: n =2, 3,4, 5, 6.

CpaBHUTH JTOCTOBEPHOCTH Pa3IMYHBIX arpOKCUMAIi (1o Kod(GHUIMEeHTY JeTepMIUHUPOBAHHOCTH); YCTa-
HOBUTB, Kakast U3 (PyHKIIHH JTydIlle armpOKCHMHPYET 3TH JaHHBIC.

4. Berpoennble mpubmmkaromue GyHkiuu B cucreme MathCad.

5. IloAroToBUTH OTUET 10 JabOpaTOPHOH padoTe.

JlabopaTopnasi pabora Ne3
Tema 3: «YpaBHeHUE perpeccuu ¢ OTHUM (PaKTOPOMY.
3ananue:
1. I3y4uTh TeOpeTUUECKUIl MaTepHrall.
2. CTaTUCTUYECKUI aHaIu3 PE3yJIbTaTOB.
3. IlpoBepka afieKBaTHOCTH ypaBHEHUS 10 Kputeputo dumiepa.
4. OnpenenuTh 3aBUCUMOCTh PaCTBOPUMOCTH THOCYJb(daTa HaTpust () oT Temneparypsl (x). O0b-
eM BbIOOpkH N=9. DKcneprMeHTaIbHBIEC JaHHBIE IPUBEACHBI B TaOJIHIIE
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
Boruncnute ko3 duuuent xoppersiuuu. [IpoBecTu cTaTuCTHUECKUI aHAIH3 TOTYYEHHBIX PE3YIlb-
TaTOB.
5. IloAroToBUTH OTUET 10 JabOpaTOPHOH padoTe.

JlabopaTopnasi paGora Ne4
Tema 4: «MeToa MHOKECTBEHHON KOPPETSLIAN.
3amanmue:
1. I3y4uuTh TE€OpETUUECKUI MaTepHall.
2. Heo0x0auMo Momy4uTh 3aBUCUMOCTD CTETIEHH U3BJICUEHHsI CEPHOW KUCIOTHI ) U3 TPaBHIBHBIX
pacTBOpPOB OT cienyronux (GakTopoB: x; -KoHieHTparmuu H>SOs B mcXogHOM pacTBOpe; X2 —
KOHIIGHTpaLUH Cynb(dara xene3a; x; —00beMHOe COOTHOIICHUE CIUPT-KUCIOTa. MICXOIHBIM CTa-
TUCTUYECKHM MaTEpPHAIOM CITY>KUT BbIOOpKa 00beMoM N B 35 m3MepeHuid, MoydeHHas: B PE3YIib-
TaTE SKCIIEPUMEHTA.
3aBHCUMOCTbD MILEM B BUJI€ IMHEHHOTO YPaBHEHUS PETPECCUU
y=botbix1+bax2+b3xs.
3. BeiBecTn cucteMy HOPMaJIBHBIX YPaBHEHHH s cirydas 4-x (hakTopoB.
4. CocTaBuTh NpOrpamMmy AJisl PELUEHUS 3aJaud U3 IYHKTA 2 ¥ pealn30BaTh ¢ KOHKPETHBIMU HC-
XOJIHBIMU JJaHHBIMHU.
5. IloAroToBUTH OTYET 1O Ja0OpaTOPHOH padoTe.




JlabopaTopnasi paGora NeS
Tema 5: «Haxoxnenne ko3hOHUIMEHTOB YypaBHEHUS PETPECCHU METOJIOM MHOYKECTBEH-

HOU perpeccun bpangona».
3ananue:
1. I3y4uTh TeOpeTUUECKUIl MaTepHuall.
2. YcTaHOBUTH 3aBUCHMOCTU pacxofa (uierMbl B peKTU(PHUKAIIMOHHON KOJIOHHE pa3/ieieHHs IIu-
poxoii ppakuuu nerkux yrierogopoaos (LLIDIIY) ot cocras LLIDITY meronom bpanmona.

B pesynpraTe npoBeneHHs] MACCUBHOTO IKCIIEPUMEHTA MOJIYYEH CICIYIOIUNA CTATUCTUYECKUN
MaTepuai:

CocraB nuTaHus, Kr/a Pacxon
¢iiermel,
Ne
KI/9
3TaH mporad | u300yTaH | OyTaH | M30MEHTaH | IEHTAaH | 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 4412,9 | 6198,5 | 17701,0
5 65,0 2215,0 | 44825 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

3. IloAroToBUTH OTUET 10 JaOOpaTOPHOH padoTe.

JlaGopaTtopHasi padora Ne6
Tema 6: «O6paboTKa pe3yabTaTOB aKTUBHBIX SIKCIICPUMEHTOB.
3aganue:
1. I3y4uTh TeOpeTUUECKUil MaTepHuall.
2. V3y4aercs BIMSHHE Ha BBIXOJ IIPOAYKTA Y TpeX (akTopoB: Temneparypsl I B auanasone 100 —
200 °C, naBnenus P B auamazoHe 2 — 6 MIa (20 — 60 krc/cM?) u BpeMeHH NpeObIBaHUS t B

nuanaszone 10 — 30 mun. Bepxuuii yposens mo temneparype z, . =200 °C, nmwkuuii z;" =100
°C, z) =150 °C, Az, =50 °C.

3anucaTh KOJMPOBAHHYIO MATPUILY IUIAHMPOBAHMS 2° U pe3yabTaThl SKCIepUMenTa. Pemurs
3agaqay Metojom [1DD3.

Boruncnute kputepun @umepa, CrbronenTa. [IpoBepuTh afekBaTHOCTb YpaBHEHUs perpec-
CuHu.
3. IloAroToBUTH OTUET 10 JaOOpaTOPHOH padoTe.

JlabopaTopnasi paGora Ne7
Tema 7: «MaTemaTuyeckoe MOJACIUPOBAHUE TTPOIIECCa PEKTH(HUKAIII).
3amanmue:
1. I3y4uuTh TE€OpETUUECKUI MaTepHall.
2. Marematudeckoe onucanue npoiecca pektudukanuu. CocTaBieHHe MaTEMATHYECKON MO



nporecca.

3. Pa3paboTka anroputMa pacuera.

4. IlpoBenieHre pacyeToB.

5. O6paboTka 1 aHaIN3 Pe3yIbTATOB MOJCITUPOBAHUS.
6. IToAroToBUTH OTUET 10 JaOOPAaTOPHOH padoTe.

JlabopaTopnasi paGora Ne§
Tema 8: «MoaenrpoBaHue ¢ MOMOILBIO MTAKETa MPOTPAMM.
3amanmue:
1. I3y4uuTh TE€OpETUUECKUI MaTepHall.
2. MogenupoBanue B cucteme Matlab B cpene Simulink. Co3nanue npocToit Mmoaemnu.
3. [ToaroToBUTH OTUYET 1O JIAOOPATOPHOM padoTe.
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