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[K-1

[K-1.1
[1K-1.2

I1K-1.3

[1K-6

[1K-6.1

[1K-6.2
[1K-6.3

Ilepeuens kKomnemenyuil ¢ ykazanuem ypoeHeil ux opmuposanus
CIOCOOEH aHANM3UPOBATh HEOOXOAMMOCTD, BBISIBIISTH MOTPEOHOCTD, a TAKXKE pa3padaThiBaTh MEPCIEKTUBHBIC TIAHBI
MOJIFOTOBKU U TOBBIIIEHUS KBAIM(DUKAIIMY KAJAPOB BhICIIEH KBATU(UKAIIMN B COOTBETCTBYIONIEH 00JIacTH 3HAHUM
3HaeT aHATUTHYECKUE METO/IbI OLIEHKH MOTPEOHOCTH B KaJipaxX BbICIICH KBaTH(pUKALUN

YmMmeer IIPpOBOAUTD aHAJINU3 HGHGCOO6p33HOCTI/I IIOATOTOBKH U ITOBBIIIICHU A KBaJII/I(bI/IKaI_II/II/I KaapoB BBICIIICH
KBaHI/I(bI/IKaHI/II/I B 00JIACTH XUMUYECKOI0 MaIlIMHO- U aIIIapaToCTpOCHUA

Braneer HaBbIKaMu pa3paOOTKH MEPCIEKTUBHBIX TJIAHOB MOATOTOBKH U MOBHITIICHUS KBATU(UKAIIUN KaIPOB BBICIICH
KBaTM(UKAIIUU B COOTBETCTBYIOIICH 00JaCTH 3HAHUH

crocoOeH MPUMEHSTh aKTyaabHYI0 HOPMATUBHYIO TOKYMEHTAIIUIO MIPH BBITIOJTHEHUU OITBITHO-KOHCTPYKTOPCKHUX
pabot

3HaeT AKTYaJIbHYIO HOPMATHBHYIO JOKYMCHTAIIWUIO IIPU BBIIIOJTHCHHUH OKP B 00acTH XUMHYECKOI'0 MAIlIMHO- U
allIIapaToCTpOCHUA

YMeeT NpUMEeHATh aKTyallbHYI0 HOPMaTUBHYIO IOKyMEHTaluto 1npu BeinoaHeHun OKP

Biameer HaBbIKaMu UCIIOJIB30BAaHUS AKTYaJIbHOM HOPMAaTUBHOM JOKYMEHTaUMu npu BeinoiaHeHun OKP



HNunexc

KOMIICTCHIIHN

Oranbl POPMHPOBAHUST KOMITETCHIIMH
(ykazath Bce TeMbl u3 PI1J])

Jlexknuu

IIpaxkTueckue
3aHATUSA

JlaGopatopHsble
3aHATUA

Kypcosoii
IIPOEKT

HaunmenoBaunue

OLICHOYHOI'0O CpCACTBA

[K-1.1

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

KoncrekT nexkuuii, TeTpajp ¢ pEIIEHHBIMU 3aa4aMu, TECT

[K-1.2

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

KoHcniekT nekiuii, TeTpaab ¢ penieHHbIMU 3a1a9aMu, pedepar

I1K-1.3

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

KoHcrmekT nekiumii, TeTpaib ¢ peIICHHBIME 33/[a4aMH,
KOHTpPOJIbHAsI paboTa, pedepar

[1K-6.1

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

KoHcnekt nekuuii, TeTpajib ¢ pelieHHBIMU 33aja4aMH,
BBICTYILIEHUE ¢ pedepaToM, COOece10BaHUE

[1K-6.2

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

KoHcnekr neknuil, TeTpaipb ¢ pelIeHHBIMU 3a7ja4aMy, y4acTUe B
cobece10BaHUM, KOHTPOJIbHAs paboTa

I1K-6.3

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

Koncnekr HeKHHﬁ, TETpadb C pCHICHHBIMU 3aa4aMH, pa3acil
ITPOCKTA C OIIMCAHHUEM PACUCTOB, pacquHo-rpa(I)quCKaﬁ pa60Ta




IlepeyeHb OLIEHOYHBIX CPEACTB IS OLeHKH (IIPOMEKYTOUYHBIH KOHTPOJIb - IK3aMeH)

HasBanue Kon-Bo OrieHka 3a 01HO Cymmapn. OneHka
Munum. ‘ Maxkcum. Munuwm. Maxkcum.
Jlexuus (KOHCIEKT) 6 2 12 12
[TpakTHYECKOE 3aHSTHE
(peureHHbIC 3a1aHKsI B 6 2 12 12
TETpaIH)
pedepar 2 6 12 12 24
pacueTHO-TrpaduvecKas
pabota 1 6 13 6 13
TECT 1 6 13 6 13
KOHTpPOJIbHAst paboTa 1 6 13 6 13
cobeceroBaHme 1 6 13 6 13
Bcero 60 100




IIkana oneHUnBaHUuA

Mudposoe
BBIPpa:KeHHe

Beipakenue B
daJiax:

CioBecHoe
BbIpa‘keHHne

KpuTepun oneHKH MHANKATOPOB A0CTHKEHUS PH (popMe KOHTPOJIS:

IK3aMCH

87 -100

OT1iIuyHO

OrneHKa «OTJIMYHO» BBICTABISIETCS CTYJIEHTY, €CIH TEOPETUUECKOEe COJep)KaHNUEe Kypca OCBOEHO MOJHOCTHIO,
0e3 mpoOesoB; HMCYEPNBIBAIONIE, IOCIEIOBATENBHO, YETKO M JIOTHYECKH CTPOHMHO H3JaraeT MaTepua;
CBOOOJIHO cHpaBiseTcs € 3aJayaMH, BONIPOCAMU M JAPYTHMMHM BHAAMM NPUMEHEHMs 3HAHHWH; HCHONB3YyeT B
OTBETE JONOJIHUTENBHBIN MAaTepUal BCe MPELyCMOTPEHHBIE MPOIPAMMOM 3a/1aHUs BBIIIOJIHEHBI, KAYECTBO UX
BBITIOJTHEHHST OLIEHEHO YMCIIOM 0ajioB, OJM3KMM K MaKCUMalbHOMY; aHaJH3UPYET MOTYyUCHHBIC Pe3yIbTaThI;
IIPOSIBJISIET CAMOCTOSITENIBHOCTD ITPY BBIITOJIHEHUY 3aJAHUIM

74 - 86

Xoporo

OreHKa «XOpOILI0» BBICTABISAETCA CTYACHTY, €CIIM TEOPETHUYECKOe CO/ep)KaHHE Kypca OCBOEHO IOJIHOCTHIO,
HEOOXOTUMBIE IPAKTHYECKHE KOMIIETEHIIMU B OCHOBHOM C(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHEIE TPOTPaMMO
o0yueHusi yueOHbIC 3aJjaHUsl BHIIIOJHEHBI, KAYECTBO MX BBIMOJHEHHUS JOCTaTOYHO BbICOKOE. CTYACHT TBEPIO
3HAET MaTEpUall, TPaMOTHO M IO CYILIECTBY M3JIaraeT €ro, He JOIyCKasl CyIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

60 - 73

Y nosiersopu
TEJIBHO

O1neHKa «yAOBJIETBOPUTENBHO» BBICTABIACTCA CTYAEHTY, €CIM TEOPETHYECKOE COAEP:KAaHHE Kypca OCBOEHO
YaCTUYHO, HO MPOOETbl He HOCST CYNIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPEITyCMOTPEHHBIX MPOrpaMMOii
3aJJaHUI BBIMOJHEHO, HO B HUX MMEIOTCS OMIMOKH, MPU OTBETE Ha MOCTABJICHHBIN BOMPOC CTYACHT JIOMYyCKaeT
HETOYHOCTH, HEJOCTaTOYHO IMpaBUIbHBIE (OPMYITUPOBKH, HAONIOAAIOTCS HApPYLICHUS JIOTUYECKOMH
IIOCIIEAOBATENBHOCTH B U3JI0KEHUH IIPOTPAMMHOI0 MaTepHaIa.

Hixe 60

Heynosnersop
HUTCIIBHO

OneHka «HEYJOBIETBOPUTENIBHO» BBICTABISETCS CTYIEHTY, €CIIM OH He 3HAeT 3HAYUTEeNbHOM dYacTu
MPOrpaMMHOTO MaTepuaia, AOMyCKaeT CYIIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYIHEHUSAMHU
BBIMIOJTHSIET TIPAKTHUECKUE pPa0OThI, HEOOXOJAWMBIC TMPAKTHYECKHE KOMIIETCHIIMM HE CHOPMHUPOBAHBI,
OOJIBIIMHCTBO TMPEILyCMOTPEHHBIX TpOorpaMMol 0OyueHHs Y4eOHBIX 3aJaHHi HE BBIMOJHEHO, KAa4eCTBO WX
BBITIOJIHEHHS OLIEHEHO YHCIIOM 0ajlIoB, OJM3KUM K MUHHUMAaJIbHOMY




KpaTKaﬂ XaPaKTEPUCTUKA OLICHOYHBIX CPeICTBA

aBTOMATU3UPOBATh NIPOLELYPY U3MEPEHMSI YPOBHS 3HAHUH U

yMEHHUH 00yJaromerocs.

No Haumenosanue Kpamkas xapakmepucmuka ouenounozo cpeocmaea IIpeocmasnenue
n/n | ouenounozo cpedcmea OUeHOUHO020 cpedcmea 6
donoe

1. [IpakTHyeckoe 3aHsTHE B xo0/1¢ mpakTH4eCKuX padOT CTYICHTHI OBJIAICBAIOT TeMbl IPaKTHYECKIX
YMEHUSIMH TOJIb30BaThCS pab0TaTh ¢ HOPMATUBHBIMU 3aHSATHIT, KOHTPOJIBHEIC
JIOKYMECHTaMH U HHCTPYKTUBHBIMHU MaTepUAIaMHU, BOTIPOCHI U 3aJIaHUS T10
CIPaBOYHHKAMH, COCTABIISITh TEXHUYECKYIO IOKYMEHTAIMIO; | TeMe IPaKTU4YEeCKOTro
BBITIOJIHATH YSPTEIKHU, CXEMBI, TAOJIHUIBI, pEIIaTh PA3HOTO POJIa |3aHATHS
3a1auu, JICNaTh BEIYUCIICHHS, ONIPEICIIATh XapaKTCPUCTUKU
Pa3JMYHBIX BEIIECTB, 00BEKTOB, siBicHUH. []enb
MPAKTUYCCKUX 3aHATHI 3aKIF0UACTCS B BRIPAOOTKE y
CTY/ICHTOB HaBBIKOB ITPUMCHCHUS TOTyUYCHHBIX 3HAHUHN IS
peLIeHus MPaKTHYECKUX 3a/1a4 B ITPOIIECCEe COBMECTHOM
JICSITEIIBHOCTH C TIPETOIABATEIISIMU.

2. Keiic-3anaua [IpobGnemHoe 3axaHKe, B KOTOPOM O0ydaromeMycs 3anaHus U1 pelieHust
MIPEAJIaraloT OCMBICIHUTD PEeabHYI0 MPOEeCCHOHAIBHO- Keifc-3aauu
OpPHEHTUPOBAHHYIO CUTYALIUIO, HEOOXOAUMYIO AJIS peIlIeHUs
JTAHHOM TIPOOJIEMBI.

3. KonTponbHas pabora CpencTBO MPOBEPKU YMEHUI IPUMEHATH OMy4YeHHBIE 3HaHUs | KOMIUIEKT KOHTPOIBHBIX
JUISL pELICHUsE 33124 ONPEICIICHHOTO THIIA 110 TEME HIIH 3aJ]aHuii TI0 BApHaHTaM
pasaeny.

6 |PacuerHo-rpaduueckas CpencTBO IPOBEPKU YMEHUH IPUMEHATH MTOJydeHHbIe 3HaHus | KomrulekT 3amanuii ams
pabora IO 3apaHee ONpeIeICHHOW METOAMKE JUIsl PEILICHNUS 3a]ja4 WIN |BBIIIOJIHEHUS PaCYETHO-
3aJ[aHui TI0 MOJTYJIIO WJIM AUCUHMILIHHE B IIEJIOM. rpaduyeckoi paboThl
7 |Pedepar IIpoayKT caMOCTOSTENBEHOM PA0OTHI CTYICHTA, Temsl pedepaToB
MPeACTaBIISAIONIMIA OO0 KpaTKoe U3JI0KEHNE B TUCHbMEHHOM
BHU/JE MOIYYEHHBIX PE3YILTaTOB TEOPETUYECKOTO aHAIN3a
onpezieieHHON HaydHO! (Y4eOHO-HCCIIeIOBATENbCKOM) TEMBI,
IJIe aBTOP PAacKpPBIBAaET CYTh UCCIIEAYEMOH MPOOIIeMBl,
NPUBOJUT PA3IMYHBIC TOUYKH 3PEHUS
8 [CobecenoBanue CpezncTBO KOHTPOJIS, OPraHU30BaHHOE KaK ClielnalbHas Bormpocsl o
Oecena mpenogaBarens ¢ 00yJaroMMCs Ha TEMbI, CBA3aHHBIE |TeMaMm/pa3zenam
C H3y‘laeM0ﬁ HHCHHHHHHOﬁ, 1 paCCUNTAHHOC Ha BBISICHCHUE JUCILIUITIINHBI
o0bpemMa 3HaHUI 00yJaroIIerocs Mo ONpeeIEeHHOMY pa3ieiy,
Teme, mpobaeMe U T.11.
9 |Tect Cucrema CTaHIAPTU3UPOBAHHBIX 3aJJaHUH, TTO3BOJISIONIAS ®DoHJ TECTOBBIX 3aJJaHUI




MuHucTepCcTBO HayKH U BbIcIIero oopasosanus Poccuiickoit denepanuu

HuxHexkaMckuii XUMUKO-TEXHOJIOTHYECKUNA MHCTUTYT (puinan)
denepaabHOrO rocy1apcTBEHHOTO OI0IKETHOTO 00pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUS
«Ka3zaHckuii HallMOHAIBHBIN UCCIIEIOBATEIbCKUIM TEXHOIOTUYECKUN YHUBEPCUTET)

Y4eOHBIM IJIAHOM TI0 HAINPaBICHUIO TOATOTOBKHA MarucTpoB: 15.04.02 «TexHoJIOTHYEeCKHe
MAIIIMHBI U 000PYIOBaHUE

(k00 u Haumenosanue)

[Tpoduns/mporpamMmma:; _ «XMUMHYECKOE MAIIMHO- U alllapaTOCTPOSHUE)
(Haumenosanue)

JUISL 00Y4arOIIMXCS IPEyCMOTPEHO IPOBEIEHUE MPAKTHUECKUX 3aHATUH.

OOyuaronyMces IpeUIaraloTcsl pa3HOYPOBHEBBIE 3aJja4U U 3a1aHUSI PEKOHCTPYKTUBHOTO
YpOBHS, TO3BOJISIIOIIME OLEHMBATh W JUArHOCTUPOBATh YMEHMSI CHHTE3UPOBATH,
aHAJIM3UPOBaTh, 00001ATh (PAKTUUECKUNA U TEOPETUUYECKUH MaTepual ¢ (OpMyJIHpPOBaAHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM IPUUYMHHO-CIIEACTBEHHBIX CBSI3EH.

3ananue 1 U3yyenune u mogeaupoBanme cTpykrypsl cucrem XTC
1. [ToHsiTHE CTPYKTYPBI CUCTEMBI.
2. OtobpakeHue CTpYKTYpbl B HOTAIIMA TEOPHH MHOXKECTB, MAaTPUYHOM opMe U Teopuun
rpados.
3. IIpuMeHeHre BEKTOPHBIX TpaUuecKuX peakTopoB it 0ToOpaskeHus cTpykrypsl X TC.
4. [IpeoOpazoBaHue HOTAITUI U3 OJTHON (POPMBI B IPYTYIO.

3ananne 2 CucreMHubli moaxoa K usyuyeHuro XTC
. Crpyktypa XTC Kkak craTuyeckasi MOJIeJIb CUCTEMBI.
. CyIIHOCTh CHCTEMHOTO MOAXOAA.
. HEeBO3MOXXHOCTBH MCTIONIL30BaHMS TIPUHIIUIIA CYTIEPIIO3UIIAN TIPU U3YYCHUU CUCTEM.
. [TpuHIMT SMEPIKEHTHOCTH U UHTETPATUBHBIC CBS3HU B CUCTEME.
. I3ydeHune cuctemM MeTo10M MOJICTUPOBAHUSI.

O b W -

3ananue 3 IIpoekTupoBanne XTC
1. Cxemsbl XTC: cTpykrypHasi, GyHKIIMOHATIbHAS, TEXHOJIOTHYECKAs, OTIepaTOPHASI.
2. OcHoBHble onepatopsl XTC.
3. CxeMbI coeqriHEHHsI oriepaTopoB B cTpykrype X TC: mocienoBaTenbHas,
napasiesbHas, 00BoiHas, OOpaTHas.

3ananue 4 CuHTe3 ONTUMAJIBHBIX 0 cTPYKTYpe XTC
1. Cunte3 onTuMaibHbIX onepaTopHbIX cxeM X TC Ha OCHOBE CTPYKTYPHBIX H
(hYHKIIMOHATIBHBIX CXEM.
2. [TocTpoeHHE TEXHOTOTHYECKUX CXEM.
3. PaumonanbHbIi BBIOOp anmaparos.
4. PazpaboTtka crienudukarmii



3aganue 5 Maremarnueckoe onucanue XTC
1. MaTemMaTryeckoe onucaHre THAPOMEXaHUYECKHUX, TEIIIO0OMEHHBIX U
MacCOOOMEHHBIX MTPOIIECCOB.
2. JIBWKyII#e CHIIBI TIPOIIECCOB, HATMYNE aHAJIOTHH.
3. Pemienne ypaBHEeHUH THAPOMEXaHUUECKHUX, TEMII00OMEHHBIX 1 MaCCOOOMEHHBIX
nporieccoB s onucanus XTC.

3ananue 6 MogeaupoBanne XTC
1. MeTton MonenupoBanus AJig u3yueHus fuHamudeckoit croponst XTC.
2. O6miast cxeMa MOJIETUPOBAHUS.
3. Peanuzanus anropuTMOB MOJETUPOBAHUS CTAIMOHAPHBIX W HECTAIMOHAPHBIX
npoueccoB B XTC.
4. Bepuduxanus u aieKBaTHOCTb MOJIEIH.

Kpurtepuu ouneHKH NpakTHYecKUX 3aHATHI

N3ygas mpenmer, oOyJaromuiics BBIMOJIHSACT 6 3agaHuil. 3a pemieHue KaKaoro OH
MOXKET MONY4YuTh 2 Oamia. Eciu He crpaBuiics ¢ 3alaHueM 0e3 TOMOIIU MperoaaBaTers,

OLICHKAa CHMIXXACTCA.
HTorossrit peﬁTHHI‘ II0 IPAKTHUYCCKHM 3aHATUAM IIPOCTABJIACTCA KaK CyMMa

IIOJTY4YCHHBIX 0aJI0B 3a peUICHHC 6 HHAUBUAYAJIbHBIX 3aJaHuM.
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TecToBbIE 3a7aHUS]

no quciyiuinde b1.B.05 CucteMHBIN aHATIU3 XUMHKO-TEXHOJOTMYECKON CUCTEMEI
(HaumeHo8anUe OUCYUNTUHDL)

Tema 1. OcHOBHBIE IPUHIMIIBI CHCTEMHOI0 AHAJIN3A
1. Cucrema — 310

1) MHOKECTBO COCTaBIISIOIIMX €IUHCTBO JIEMEHTOB, UX CBSI3€H MEXKITY HUMU
Y BHEIIHEN CPEIOH.

2) HenmenuMas 4YacTb O0ObBEKTa, oO0Jajaronasi CaMOCTOSITENIBHOCTBIO IO
OTHOLLIEHUIO K JTAHHOMY OOBEKTY.

3) COBOKYNHOCTb 3aBUCHUMOCTEM CBOWMCTB OJIHOTO DJJEMEHTa OT CBOMCTB
JIPYTUX JIEMEHTOB.

4) Ha0op CyIIECTBYIONIUX B MPOCTPAHCTBE U BO BPEMEHU OOBEKTOB, KOTOPHIC
HUKaK HE CBS3aHBI IPYT C APYTOM.

2. DJIEMEHT CHUCTEMbI — JTO

1) MHOXECTBO COCTABJISIFOITUX €IMHCTBO OOBEKTOB, UX CBSI3EH MEX 1y COO0H U
MEXy HUMH W BHEIITHEH CpeIOi.

2) Hedenumas 4YacTh CHUCTEMBI, O0JaaaroIias CaMOCTOSITEIBLHOCTBIO TIO
OTHOILIEHUIO K JJAHHOW CHCTEME.

3) COBOKYIMHOCTbH 3aBHCUMOCTEH CBOMCTB OJTHOTO OOBEKTA OT CBOMCTB JIPYTUX
00BEKTOB.

4) Ha0Oop CyIIECTBYIOIMIUX B MPOCTPAHCTBE U BO BPEMEHU OOBEKTOB, KOTOPHIC
HUKAK HE CBS3aHBI JIPYT C APYTOM.

3. CBs3b B cuUCcTEME — DITO

1) MHOXECTBO COCTABIISIFONIUX EIUHCTBO OOBEKTOB, XapaKTEPU3YIOIIUXCS
LEJOCTHOCTHIO U KAYECTBEHHOW ONPENEIEHHOCTHIO.



2) HemenuMash YacTh CHCTEMBI, 00Jajaromias CaMOCTOSTEIbHOCTBIO I10
OTHOIIIEHUIO K TAaHHOU CHUCTEME.

3) COBOKYITHOCTh 3aBUCHUMOCTEH CBONCTB OJHOTO O0OBEKTa OT CBOMCTB APYTUX
0OBEKTOB.

4) HaOoOp CYIIECTBYIOIIMX B MPOCTPAHCTBE M BO BPEMEHH 00BEKTOB, KOTOPHIE,
Kak MpeJoaaraeTcs, 1eUCTBYIOT Ha CUCTEMY.

4. DJIEMEHT CHCTEMbI ABJIACTCH

1) cBSI3yrOIICH YaCThIO CUCTEMBI.

2) HamOoJIee M3MEHYMBOM YaCThIO CUCTEMBL.
3) nanee IEIUMOI YaCThIO CUCTEMBI.

4) nanee HEnenmuMoii 4acTbiO CUCTEMBI.

5. O0o3HaueHue B BUACA = {3i} B TeOPUM MHOKECTB IPUMEHSIETCH IS

1) MHO€ECTBa JIEMEHTOB CUCTEMBI.

2) MHOXKECTBA CBSI3€il B CUCTEME.

3) COBOKYITHOCTH BCEX CBOMCTB 3JIEMEHTA.
4) CTpyKTypbl CUCTEMBI.

6. O6o3Hauenue B Buae Q = {Qi} B TEOPHH MHOKEeCTB PUMEHSIETCS IS

1) MHOK€ECTBa 3JIEMEHTOB CUCTEMBI.

2) MHOXXECTBA CBSI3€il B CUCTEME.

3) COBOKYITHOCTH BCEX CBOMCTB 2JIEMEHTA.
4) CTpYyKTypbI CUCTEMBI.

7. O603Hauenue B Buae Z = {Zi} B TEOPUM MHOKECTB MPUMEHSAETCS 1JIsl

1) MHOK€ECTBa 3JIEMEHTOB CUCTEMBI.

2) MHOXXECTBA CBSI3€Hl B CUCTEME.

3) COBOKYITHOCTH BCEX CBOMCTB 2JIEMEHTA.
4) CTpYyKTypbl CUCTEMBI.

8. COBOKYIHOCTH BCeX CBOWCTB 3JIeMEHTA onpe/essieT
1) CTPYKTYpy CHCTEMBI.
2) MOBEJIEHUE CUCTEMBI.
3) COCTOSIHUE CHCTEMBI.

4) cocTosTHUE DJIEMEHTA.

9. CTpyKTYypa cHCTeMbI — 3TO



1) COBOKYITHOCTH 3JIEMEHTOB CUCTEMBI U CBA3EH MEXKITY HUMHU.
2) Habop BceX 00BEKTOB, BXOAIINX B COCTAB CUCTEMBI.

3) MHOECTBO BCEX CBOMCTB BCEX 2JIEMEHTOB CUCTEMBI.

4) COBOKYITHOCTb BCEX COCTOSIHUM BCEX €€ IJIEMEHTOB.

10. O6o3nauenne B Buae D = {A, Q} B Teopun MHOKeCTB MPUMEHSETCS
st

1) MHOXECTBO 3JIEMEHTOB CUCTEMBI.

2) CTPYKTYpYy CHCTEMBI.

3) MHOXECTBO CBsI3€il B CUCTEME.

4) COBOKYITHOCTb BCEX CBOMCTB 2JIEMEHTA.

11. CTpykTypa cHCTeMBbI SIBJISIETCH ee

1) TMHAMUYECKOM MOJIEIIBIO.

2) HanOoJiee U3MEHUYMBON XapaKTePUCTUKOM.
3) cTaTU4ecKoi MOECIBIO.

4) MOJIETIbIO TIOBEJCHHSI.

12. CTpyKTypa cHCTeMbI XapaKTepu3yeT ee

1) crtocoOHOCTh K U3MEHEHUIO BO BPEMEHHU.
2) 11eJ1b CYIIECTBOBAHUSI.

3) noBesieHUE.

4) cTpoeHHUE.

13. CTpykTypa cucremsl

1) He yuYuThIBa€T MHOKECTBO €€ COCTOSTHUM.

2) XxapakTepu3yeT MHOXECTBO €€ COCTOSTHUM.

3) MO3BOISET ONPEAEITUTH €€ TOBEICHUE.

4) npeacTasisieT co00i HanbosIee U3MEHYUBYIO XapaKTEPUCTUKY CUCTEMBI.

14. Ctpykrypa cucrembl HE mMo:keT ObITH NpeacTaB/ieHa ¢ IOMOUIbIO

1) MaTemMaTUueCcKOTO anmnapara TEOPUH MHOMKECTB.

2) MaTeMaTUYeCKOro arrmapara TEOPUM BEPOSTHOCTH M MaTEeMaTHYE€CKOH
CTaTUCTHUKH.

3) anmapata Teopuu rpados.

4) MeTOA0B MAaTPUYHOTO AHAIIN3A.



15. Ha pucyHke noka3zaHa
CTPYKTYpPAa CHCTEMBI,
NpeacTABJIEHHAS C TOMOIIbIO
annmapara

1) Teopuu MHOXKECTB.

2) MaTpUYHOrO aHAJIH3A.
3) Teopuu rpadoB.

4) Teopuu aNrOpUTMOB.

16. Ha pucynke noka3aHa
CTPYKTYpPa CHCTEMBbI,
NpeACTABJICHHAS ¢ IOMOUIbIO
anmapara

1) Teopryt MHOKECTB.

2) TeOpUU AIITOPUTMOB.
3) Teopuu rpados.

4) MaTpUYHOTO aHAIMU3A.

17. llpeacTaBiieHHas Ha
PUCYHKe CTPYKTYpa
CHCTEMBI SIBJIAETCS

1) cereBoH.

2) CKEJNEeTHOM.

3) HEHTPATUCTCKOM.
4) uepapxuuecKoi.

18. IIpeacraBjieHHasi HA
PHMCYHKE CTPYKTYpPa CUCTEMBI
sIBJIsIeTCSI

1) cereBoii.

2) CKEJEeTHOM.

3) HEHTPATIUCTCKOIA.
4) nenanxuuecKomn.
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19. IIpeacrasjieHHas HA
PHCYHKe CTPYKTYpPa CHCTEMbI
SIBJISIeTCS

1) ceteBoii.

2) CKEJIeTHOM.

3) EHTPATTUCTCKOA.
4) uepapxuuecKoi.

20. IIpeacraBieHHas Ha
PHUCYHKE CTPYKTYpPa CUCTEMbI
SIBJISIETCS

1) cereBoM.

2) CKENETHOM.

3) UEHTPATUCTCKO.
4) nepapXxu4ecKoi.

21. IlpuBegeHHOM MATpHLlE CMEKHOCTH COOTBETCTBYeT CTPYKTypa

CHCTEMBI HOMEp:
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22. CocTOosiHHE CHCTEMBI — 3TO

1) COBOKYHMHOCTh 3aBHCHMOCTEH CBOWMCTB OJHOTO 3JJIEMEHTa OT CBOMCTB
JIPYTUX AJIEMEHTOB.

2) COBOKYITHOCTh COCTOSIHUM €€ N AJIEMEHTOB U CBSI3€M MEXK]ly HUMHU.

3) COBOKYMHOCTh BCEX CBOMCTB OCHOBHOTO 3JIEMEHTA.

4) HaOop CyIIECTBYIOMIUX B MPOCTPAHCTBE U BO BPEMEHU OOBEKTOB, KOTOPHIE

CBSI3aHBI APYT C IPYTOM.

23. OO0o3HaueHHe B BHJE 2=, 2,2, ... Z, . Z).

MHOKECTB IPUMEHACTCH J1JIA

B TeOpHH

1) COBOKYITHOCTH CBSI3€il B CUCTEME.

2) COBOKYITHOCTH 3JIEMEHTOB B CHCTEME.
3) cOCTOSIHUS CUCTEMBI.

4) CTpyKTypbl CUCTEMBI.

24. Bxoabl cucTeMbl X, — 3TO

1) pa3nuyHble TOYKHM MPUITIOKEHUS BIMSHUS (BO3/IEUCTBUS) BHEIIHEH Cpeibl
Ha CUCTEMY.

2) BeIIeCTBO, SHEPTHsl WIM HHPOpPMAIMs, MPeoOpa3OBaHHBIE B pPE3yJbTare
(GYHKIIMOHUPOBAHUS CUCTEMBI.

3) ocoOble CBSI3M, BO3BpaIllalOIIME YacTh BEIIECTBA, DHEPIUU HJIU
MH(OpMaLKHU B IEPBbIN OJIOK CHCTEMBI.

4) pa3nu4HbICE TOYKH MPHUIOKEHUS BIUSHUS (BO3ICUCTBUS) CHUCTEMBl Ha
BHEIIHIOIO CPENy.

25. Bektop X = (X1, X2, ... XN) HA3bIBAIOT

1) BXOA0M CHUCTEMBI.

2) BBIXOJIOM CHUCTEMBI.

3) COCTOSTHUEM CHCTEMBI.
4) COCTOSTHUEM DJIEMEHTA.

26. Boixoabl cucTeMbl Y, — 3TO

1) paznuuHble TOYKUA MPUIIOKEHUS BIHSHUA (BO3ACHCTBUS) BHEIIHEH Cpebl
Ha CUCTEMY.

2) pa3lIUyHble TOYKUM NPUIOKEHUS BIUAHUS (BO3JCHUCTBUS) CUCTEMbI Ha
BHEIIHIOIO CPENy.



3) BemiecTBO, PHEPrusi WM HUHPOpMAaIUs, MOMAJIEkKaIIUe MPeoOpa3oBaHUIO
JTAaHHOUW CHUCTEMOM.

4) ocoOble CBSI3M, BO3BpAIIAIONIME 4YacTh BEIIECTBA, HSHEPrUU WIIHU
nH(pOpManuK B IEPBBINA OJIOK CUCTEMBI.

27. O0paTHasi CBA3b — 3TO

1) oTBeTHasi peakius CHCTEMbl Ha BO3ACHCTBUE, MPEANPUHITOE BHEIIHUM
HMCTOYHUKOM.

2) cCBsA3b, KOTOpas CIHYXKUT Il Tepefayd WH(OpMaluu, >HEPTrUu WU
BEILIECTBA U3 CUCTEMBI BO BHEIIHIOIO CPEAY.

3) TO, YTO COEAMHSET BBIXOJ CO BXOJOM CHUCTEMbl M HCIOJIb3YETCS IS
KOHTPOJIA 32 U3MEHEHHEM BBIXOA.

4) cBsI3b, KOTOpasi CIYXHUT JUIsl Tepefaud dHEPruM, BEUIECTBA WIIU
MH(pOpMaLUK U3 BHEUTHEN CPENIbl B CUCTEMY.

28. Ha pucyHke HaJ CTPEJKOM MPOMYIIEeHA HANNNCh:

BXOZb! BbIXOAbl
7y CoctosiHus >

A

2?7

1) BO3/€iiCTBHE CUCTEMHOTO MTOTPEOUTEIIS.
2) BBIXOJI CUCTEMBI

3) orpaHMYEHUS CUCTEMBI.

4) oOpatHasi CBA3b.

29. /IBH:KeHHE CHCTEMBI — 3TO MpoIece

1) mocnenoBaTeIbHOTO U3BMEHEHHUS €€ COCTOSTHUS.

2) nepemelnieHus Bcero Habopa >JIEMEHTOB B TPOCTPAHCTBE.

3) U3MEHEHUS €€ CTPYKTYPHI.

4) u3MmeHeHuss XOTA Obl OJHON KOOpPAMHATHI JIIOOOTO U3 €€ 3JIEMEHTOB B
IPOCTPAHCTBE.

30. Jnas BbigeaeHus kiaaccoB cucreM HE ucnmoabs3yercst Takoit
KJIacCH(PUKAIMOHHBIN MPU3HAK KaK

1) mpupoja 31eMEeHTOB.

2) CKOpOCTh UBMEHEHHUS COCTOSIHUI CHUCTEMBI.
3) NpOUCXOXKACHNUE CUCTEMBI.

4) IIUTENBHOCTD CYIIECTBOBAHUS.



31. Jnas BbiaedeHus kiaaccoB cucreM HE wucnogabs3yercsi Takoit

KJIACCH(PMKAIMOHHBIN NPU3HAK KaK

1) U3MEHUYUBOCThH CBOWCTB.

2) cTerneHb CI0KHOCTH.

3) KOJTMYECTBO 3JIEMEHTOB B CUCTEME.
4) OTHOIIIEHUE K CpeJie.

32. [Jas Bblgegenus kjaaccoB cucrem HE wucmoab3dyercsi Takoi

KJIaCCI/I(l)l/IKaHI/IOHHLIﬁ NMpU3HaK KakK

Ha

1) peakius Ha BO3MYIIAIOIINE BO3ICUCTBUSI.

2) xapakTep MOBEICHUS.

3) cTeneHpb ydacTus JIIOJIEH B peaau3aliy yIpaBisSiolnX BO3ACHCTBHM.
4) HanM4ue B CUCTEME OOPATHBIX CBA3EH.

33. Ilo nmpupoae 3J1eMeHTOB CUCTEMBbI JeJSITCH HA

1) peanbHbIe U AOCTPaAKTHBIE.

2) eCTECTBEHHbIE U UICKYCCTBEHHBIE CICTEMBI.
3) cTaTu4yecKkue U JUHAMUYECKHE.

4) MOCTOSIHHBIE U BPEMEHHBIE.

34. B 3aBUCHUMOCTH OT NPOUCXO0KICHUSA BbIICJAIOT

1) ctaTuueckue U JUHAMUYECKHE.

2) €CTECTBEHHBIE U UCKYCCTBEHHBIE CHCTEMBI.
3) NOCTOSIHHBIE U BPEMEHHBIE.

4) cucTeMbl ¢ yIpaBjeHUEM U 0e3 yIpaBIeHHUS.

35. I1o JIMTEILHOCTH CYyIIECTBOBAHUA CUCTEMBbI NMOAPA3AEJSIOTCH HA

1) ecTeCTBEHHBIE U UCKYCCTBEHHBIE CUCTEMBI.
2) cTaTU4EeCKHUE U TMHAMUYECKUE.

3) MOCTOSIHHBIE U BPEMEHHBIE.

4) 30IUPOBAHHBIE, 3aKPBITHIE, OTKPHITHIE.

36. B 3aBHCHMMOCTH OT CTENEHH N3MEHYHUBOCTH CBOMCTB CHCTEMBI JEJIATCHA
1) ecTeCTBEHHBIE U HICKYCCTBEHHBIE CUCTEMBI.

2) NOCTOSIHHBIE U BPEMEHHBIE.
3) cUCTEMBI C yIpaBJiIeHUEM U 0e3 YIpaBJICHUS.



4) cTaTUYecKUe U JUHAMHYECKHE.
37. B 3aBHCHMOCTH OT CTEMEeHH CJO0KHOCTH CUCTEMBbI JeJATCHA HA

1) mpocTble, CIOXKHBIE U OOJbIINE.

2) CUCTEMBI C YIIpaBJICHUEM U 0€3 YIIpaBJICHUS.
3) aKTUBHBIC U TACCUBHBIE CUCTEMBI.

4) HeOoJbIIINE, CPEIHUE U OOJIBIINE.

38. Ilo XapakTepy NoBE€ACHUSA BCE€ CUCTEMbBI NOAPA3ACIAAIOTCH HA

1) n30aupoBaHHBIE, 3aKPBITHIE, OTKPHITHIE.

2) cucTeMbl ¢ yrpaBlieHUEeM U 0e3 yrpaBieHUs.

3) aKTHBHBIE U TACCUBHBIE CUCTEMBI.

4) TeXHUUYECKHE, YEIOBEKO-MAIlIMHHbIE, OPraHU3allMOHHBIE.

39. PeanbHbiMuM ((puU3HUECKMMH) CHCTEMaMH SIBJISIIOTCH CHCTEMbI,
KOTOpbIe

1) 0OMeHMBAIOTCS CO CPEAOM PHEPTUEH U BEIIECTBOM.

2) HE UMEIOT NPSAMBIX aHAJIOTOB B pEaIbHOM MUDE.

3) COCTOST U3 MaTEPUAIbHBIX 3JIEMEHTOB.

4) Oynyud HpOLYKTOM pa3BUTHS MPHUPOAbI, BO3HUKIU O€3 BMEIIATEIbCTBA
YeloBeKa.

40. AOCTPAKTHBIMH CHCTEMAMM SIBJISIIOTCH CHCTEMbI, KOTOPbIE

1) SBIAIOTCS PE3yJIbTaTOM CO3UIATEIHHOM IEATETLHOCTH YeTIOBEKa.
2) KOTOpbIe HE OOMEHUBAIOTCS CO CPE0M DHEPTUEH U BEILIECTBOM.
3) He OOMEHHMBAIOTCS CO CPEIOM PHEPTHUEH U BEIISCTBOM.

4) HE UMCIOT NPSIMBIX aHAJIOTOB B PEATbHOM MHPE.

41. K mOCTOSIHHBIM OTHOCSITCH CHCTEMbI, KOTOPbIE

1) B mporecce 3alaHHOTO BpeMEHH (YHKIIMOHUPOBAHUS COXPAHSIOT
CYIIIECTBEHHBIEC CBOMCTBA, OMpe/iesieMble MPEIHA3HAYCHUEM ITUX CUCTEM.

2) He OOMEHHUBAIOTCS CO CPEJION PHEPIUEH 1 BEIIECTBOM.

3) mpu HCCIEIOBAaHUU KOTOPBIX MOXKHO MpPEeHEOpeub HM3MEHEHUSMH BO
BPEMEHU XaPAKTEPUCTHUK UX CYIIECTBEHHBIX CBOWCTB.

4) UMEIOT TOJIKO OJTHO COCTOSIHHE.

42. K cTaTH4eCKHUM OTHOCSITCS CUCTEMBI, KOTOPbIE



1) B mpouecce 3aJaHHOIO BPEMEHU (PYHKIMOHUPOBAHMUS COXPAHSIOT
CYILLIECTBEHHBIE CBOKCTBA, ONIPEAEIIAeMbIE TPEAHA3HAYEHUEM 3TUX CUCTEM.

2) mpu HCCIENOBAaHUM KOTOPBIX MOXHO IpeHEeOpeub H3MEHEHUSIMU BO
BPEMEHH XapaKTEPUCTUK HX CYIIECTBEHHBIX CBOKCTB.

3) HEe OOMEHUBAIOTCS CO CPEAON PHEPIUEN U BEILIECTBOM.

4) UMEIOT TOJILKO TPU COCTOSIHHSL.

43. YenoBeko-MANIMHHBIMH CHCTEMaMH HA3bIBAIOT TaKHe CHCTEMbl,
KOTOpbIE

1) oOecrneunBarOT aBTOMATHYECKYIO 00paOOTKy HHGOpPMAILMHM, BBOJIUMOM
YEJIOBEKOM.

2) GyHKIHMOHUPYIOT O€3 y4acTHus yeoBeKa.

3) mpeamonaraioT, YTO OKOHYATEIHHOE peIIeHHEe MPUHUMAET 4YeJIOBEK, a
CpencTBa aBTOMATH3allUM JIUIIL MOMOTal0T €My B OOOCHOBaHUM NPABUIBHOCTH
ATOTO PEIICHUS.

4) 3amaror ycioBus s dPdeKTUBHONW  00pabOTKM  MHPOpMAINH,
BBITIOJTHSIEMOM TIPOSKTHPOBIIUKOM.

44. K opraHu3aniiOHHbIM CHCTEMAaM OTHOCATCS
CHCTEMBbI, KOTOPbIE

1) 3amator ycnoBus Uit dddexTuBHOM  00paboTku  mMHOpMAaIUU,
BBITIOJTHSIEMOU MPOSKTUPOBITUKOM.

2) obecneynmBalOT aBTOMATHYECKYyI0 00pabOTKy uWHGOpMAIUU, BBOJIUMOMN
YEIIOBEKOM.

3) dyHKIMOHMPYIOT O0€3 yJacTHs YeIOBEKa.

4) mpencTaBISIOT COOON CONHMAIBHBIE CHUCTEMBI — TPYIIIBI, KOJUJICKTHBBI
JIFOJIEH, OOIIIECTBO B IICJIOM.

45. AHaim3 — I3TO MeETOA MCCJeJI0OBAHUA, COACPKAHMEM KOTOPOIro
SIBJISIETCSI COBOKYIHOCTH MPUEMOB U 3aKOHOMEPHOCTeil

1) pacusieHeHHs peIMeTa UCCIEAOBaHUS HA COCTABIISIIOLIUE €r0 YacTH.
2) coOeIMHEHUA OTJEIbHBIX YacTel MpeaMeTa B €IMHOE 1IEJI0€.

3) u3ydeHus mpeaMeTa Mpu J0CTaTOYHO CUIILHOM €r0 YBEJIMUCHUH.

4) uzydyeHus npeaMeTa BHE CBSI3U €r0 ¢ BHEITHEN Cpeoi.

46. CuHTe3 — 3TO METOA HCCICAOBAHMS, COACPKAHMEM KOTOPOIro
SIBJISIETCSI COBOKYINHOCTH MPUEMOB U 3aKOHOMEPHOCTeil

1) pacusieHeHHs MpeaMeTa UCCIEA0BaHUS HA COCTABIISIFOLIUE €r0 YacTH.
2) coOeIMHEHUA OTJEIbHBIX YacTeN MpeaMeTa B €IMHOE 1IEJI0€.



3) u3ydeHus npeaMera Npu J0CTaTOYHO CUIIBHOM €0 YBEJTUYECHUH.
4) u3ydeHus peaMeTa BHE CBSI3U €r0 C BHEIIHEN cpeoi.

47. Peanu3anyu CHCTEMHOI0 MOJAX0/1a MPeIyCMATPUBAET BbINOJHEHHUE
MoCJe10BaTeJILHOCTH JeHCTBUI:
A) ¢popMyIMPOBKY 3a1a4H UCCJIEIOBAHMS;
b) BbisiBIeHHE 00BbEKTA UCCJIEI0OBAHNS KAK CHCTEMbBI U3 OKPY KAIOUIeH Cpeabl;
B) ycTraHoBJIeHHe BHYTPeHHEN CTPYKTYPbI CUCTEMBI M BbISIBJIEHHE BHEITHUX
CBsI3eH;
I') onpenenenue mesiei mepea 3J1eMEeHTAMH UCXOIS U3 0KMIAEMOI0 pe3yJibTarTa
BCell CUCTEMBI;

1) 3aech Bce 3Tanbl EPEUrCICHbl BEPHO.

2) stanbl A) u b) Hy)kHO TOMEHATHh MECTaMH.

3) HyxHO 100aBUThH 3Tan J[) pa3paboTKy MOJIeNI CUCTEMBI U TIPOBEJCHUE HA
HEW UCCIIEIOBAHUM.

4) stan B) He BXOJUT B 3aja4y.

48. 3ajauyu aHAJIM3a BKJIOYAKOT ONpeaesieHre

1) BHENTHETO BO3/ICHCTBUS HA CUCTEMY.

2) BAUSIHUS CUCTEMBI Ha BHEILIHIOIO Cpeay.

3) CBOICTB CHCTEMBI O H3BECTHOM CTPYKType, HM3y4Y€HUE CBOMCTB YXKe
CYIIIECTBYIOIIET0 00Opa3oBaHUs.

4) CTpYKTypbl CUCTEMBI IO €€ CBOMCTBaM, T.€. CO3JaHUE HOBOM CTPYKTYpBHI,
KOTOpas J0JKHA 00J1a1aTh KeJlaeMbIMU CBOWCTBAMH.

49.3agaum cUHTe3a BKJIIOYAIOT OIpe/ieIcHue

1) CTpYKTYphl CUCTEMBI IO €€ CBOMCTBAaM, T.€. CO3/IaHHE€ HOBOW CTPYKTYpBHI,
KOTOpasi J0JKHA 00J1a1aTh KeJlaeMbIMU CBOMCTBAMH.

2) BHEIIHETO BO3JICUCTBUS HA CUCTEMY.

3) BIUSAHUS CUCTEMbI Ha BHEIITHIOIO CPEY.

4) CBOWCTB CHCTEMBI IO HM3BECTHOM CTPYKTypE, M3Yy4YEHHE CBOWCTB YK€
CYIIIECTBYIOIIET0 00pa30BaHUS.

Tema 4. Uepapxuueckasi CTPYKTYPa XUMH4Y€CKOI0 MPOU3BOACTBA
1. XMMHKO — TeXHOJIOTHYEeCKast cUHcCTeMAa — 3TO

1) ammapaT, ymopaBiI€HHE KOTOPBIM  OCYIIECTBISIETCS C  MOMOIIbIO
KOMITBIOTEPOB.



2) rpymmna anraparoB, YCTAHOBJICHHAs! Ha OJJHOM y4acTKe liexa.

3) COBOKYNHOCTb B3aUMOCBSI3aHHBIX TEXHOJOTHMYECKUMHU T[OTOKAMU U
JEeHUCTBYIONIUX KaK OJTHO II€JIOEe armapaToB.

4)  TexHHMUeCKas  JOKyMEHTaIus,
CTPYKTYPHYIO, TEXHOJOTHUYECKYIO U
TEXHOJIOTHYECKOTI0 Mpoliecca.

BKJIFOYArOIIast
OMEePaTOPHYIO

(yHKIHOHAJIBHYIO,
CXEMbl  XHMHKO-

2. Ha pucyHke, nzoopasxkawumem coctaB XTC B BepxHeM 0J10Ke

NponyieHa HAANMUCh:

1w
1) mporecc.
X
2) ammapar. —» 7?7 i
3) XMMHKO-TEXHOJIOTHYECKas Tu
npaeneHus
4) ormepalMoHHas CUCTEMA. yp

3. DjaeMeHTOM WM dajiee Heaeaumon yactoio XTC aBisercs

1) peareHr.

2) oneparop XTC.

3) 610k onepaTopoB XTC.

4) TEXHOJIOTUYECKOE YCTPONCTRBO.

4. K ocHOBHBIM KJIaccaM TexHoJiorudeckux omeparopos HE orHocsaTcs
OIepaTopbl NPOLECCOB:

A) XMMHYECKHX,

b) TemioBbIX,

B) pusnueckux,

I') MmaccooOMeHHBIX,

/1) MexaHUYeCKHX,

E) ruapomexannyeckux

1) J)
2)T)
3) B) bes HIMEHEHHA = 2727 TIpOIeccH C H3MeHEeHHeM
arperarHoro ar perarHoro
4) E) COCTOAHHA u COCTOAHMSA
Harpepanne | Konnmencarmmsa
OXIakIeHne Cyxad
KOHJIeHCAIH A
[IpoxanHBaHie
P Brinmapueanune
CreraHue
OTBep/eBaHHe




5. Ha pucyHnke
BMecTO ???
JA0JIKHO OBITH
BIIMCAHO:

1) ruapo-MexaHuvYecKue.
2) MEXaHUYECKHE.

3) MaccooOMEHHBIE.

4) TenIoBBIE.

6. K maccooOMennbIM npoueccam HE oTHocsATCS rpynna nmpoueccoB

1) SKCTpaKIIMOHHBIX

2) COpOIMOHHBIX

3) MeMOpaHHBIX

4) dhopmoobOpazyronmx

7. K kiaccy ruipoMexaHu4ecKUX MpPoueccoB OTHOCATCSH:

- IVIEHOYHOE TeYeHHe )KUTKOCTei,

- pa3aejieHre HEOHOPOIHBIX CHCTEM,

- 00pa3oBaHue HEOJHOPOIHBIX CHCTEM,

- TPAHCIOPTHPOBAaHME JKUJIKOCTEIA,

- TPAHCIOPTHPOBAHME Ta3000Pa3HBIX CHCTEM,
a TaKxke:

1) konaeHcanus

2) nuanus

3) nporiecchl bapOoTaka

4) abcopOuus

8. K kiaccy mexannuyeckux npoueccoB HE oTtHocuTcs

1) cenaparus
2) pnoTtanus

3) nuthbe

4) no3upoBaHue

9. Iloancucremoit XTC Ha3pIBAaWT 00/1aJaI0IIYK0  OTHOCUTEIbHOM
aBTOHOMHOCTHI0 B paMKax XTC COBOKYIHOCTb ..............., 00beJINHEHHbIX
eIMHOM TeXHOJOTrn4YeCKOH 1eJbI0.



1) oneparopos.
2) MPOILIECCOB.

3) NpOU3BOACTBEHHBIX YCTAaHOBOK.

4) pernaMeHTUPOBAHHBIX paboT.

10. Un:xkenepuoe opopmiaenue noacucrembl XTC cooTBeTCTBYET

1) TEXHOTOTUYECKON ONEpalluH.

2) NpOU3BOJICTBEHHON YCTaHOBKE.

3) TEXHOJIOTHYECKOMY ammapary.
4) TEXHOJIOTHYECKOMY MPOIECCY.

11. Onepauuonnas cucrema XTC HE Briouaer B ce0st moacucreMy

1) MOATOTOBKY CBIPbS U KaTAIM3aTOPOB

2) BbIIETICHUE 1IETIEBOTO POAYKTa
3) MpOU3BOJCTBO YHEPTUU

4) 00paboTKy TEXHUYECKOTO MPOAYKTa

12. B siuelike A Ta0JUIBI

JO0JIZKHA ObITh HaAINIUCh:

1) mpou3BOACTBO SHEPTUU
2) pekynepauus SJHEpTUU
3) BOAONOATOTOBKA

NOACWCTEMbI ONEPALUMOHHOW CUCTEMBI XTC

A

XnMmuuyeckoe
npeespauweHue

b

B

NOACUCTEMbBI MHOPACTPYKTYPL

I XTC

SHEPTOKOMIMEKC

1|

E

JKOAOrM3aLnn
noacucTeMm
XTC

4) NOATrOTOBKA CHIPhS U KaTAIM3aTOPOB

13. B siueiike B Ta01unbI

NOACWCTEMbI ONEPALUMOHHOW CUCTEMBI XTC

A

Xrmuuyeckoe
npeepauweHne

b

B

NOACUCTEMbBI MHOPACTPYKTYPL

I XTC

SHEPTOKOMMNMNEKC

1

E

JKOAOrM3aLnn
noacucTeM
XTC




HOJIZKHA ObITh HaANHUCh:

1) 00paboTKa TEXHUYECKOTO MPOIYKTa
2) IpOM3BOJICTBO SHEPTUH

3) pexyneparus 3Hepruu

4) BOIOTIOATOTOBKA

14. B siueiike E Tadaunnl

NOACUCTEMbI ONEPALUMOHHON CUCTEMbI XTC

A XuMuueckoe 5 B

npeepaueHne
NOACNCTEMBl MHRPACTPYKTYPBI XTC
2HEPIMQKOMNAEKC IKOAOrM3ALMA

r 1| E e

HO0JIZKHA ObITh HaAINIUCh:

1) 06paboTKa TEXHUYECKOTO MPOIYKTa
2) BOJIOTIOJITOTOBKA

3) BbIICJICHHE 1I€JIEBOTO MPOAYKTA

4) MOATOTOBKA CHIPHS U KAaTAIM3aTOPOB

15. Ha pucyHke noka3ano rpadpuydeckoe uzodpaxkenue oneparopa XTC u

ero GpyHKuMu

1) mexdaznoro oOMeHa.

2) cMeneHus.

3) XMMHUYECKOT0 MPEBPALICHUS.
4) HarpeBa WU OXJIAXKICHHUSI.

16. Ha pucyHke noka3zano rpagpuueckoe nzoopaxenue oneparopa XTC u
ero pyHkuuu

1) mexdaznoro ooMeHa.

2) XUMHUYECKOT0 MPEBpPALICHUS.

3) cxKaTHs WM PaCIIUPEHUSI.

4) U3MEHEHHUsI arperaTHOro0 COCTOSHUS.



17. Ha pucyHke noka3aHo rpapuueckoe u3o00paxenmne
ceeeeneens.. COeTUHEHHA OMepaTopoB XTC.

P <.

1) mocnenoBaTenbHOTO.
2) mapa’suiesIbHOTO.

3) 06BOIHOTO.

4) oOpatHoro.

18. .eiiiiiiieeres  TEXHOJIOTHYECKASI CBSI3b MEXKAY OIEPATOPAMHU
XapakTepu3yeTrcsi TeM, YTO BbIXOASIUMIA M3 OJHOI0 3JIEMEHTA NMOTOK SIBJISIeTCS
BXOIAIIMM [JI1 CJEAYIIIEro 3JIeMEeHTa, W BCe TEeXHOJOTHYeCKHe IOTOKH
NMPOXOASAT Yepe3 KaxAbIi 3JIeMeHT He 00Jiee 0JJHOT0 pa3a.

1) obpatHas

2) o6BOIHAS

3) mocnenoBarenbHas
4) napauienbHas

19. IIpum .................. BKJIIOYEHHH ONEPATOPOB OCHOBHOH IOTOK
pa3aesisieTcsi HA HECKOJIbKO MOOOYHBIX, KAXK/AbI U3 KOTOPBIX NMPOXOAUT Yepe3
pa3Hble WM OJHOTHUIIHbIEC 3JEMEHTbI, 2 3aTeM CHOBAa COCAUHSETCHA B OOIIMIA

MNOTOK.

1) 06BOTHOM.

3) o6paTHOM.

4) nocienoBaTeIbHOM.
4) mapanienbHOM.

20. ....cceeeeveee.. COCIMHEHME DJJIEMEHTOB CHCTEMbI MNpeAycCMAaTpPHUBaeT
pa3iejieHMe OCHOBHOIO IMOTOKAa HA /BAa: I[JVIABHBLIH NPOXOIUT 4Yepe3 Bce
3JIeMEHTbI, MO0OYHBLIH 00XOAMT OJAUH WJIM HECKOJbKO 3JIEeMEHTOB U CHOBA

COCAUHACTCHA C I/ IaBHBIM.

1) o6BOHOE.

2) mapajuienbHOeE.

3) obpatHoe

4) mocienoBaTeIbHOE.

21. .cviiieeenee. COCIMHEHNE XAPAKTEPHU3YETCH TEM, YTO OCHOBHOM NMOTOK
pa3ieisieTcsl HA ABA: IJIABHBIN MOCTYNAeT B CJeYIOUIUI 3JIeMeHT, a N000YHbII



BO3BpamiacTcd B OJAMH M3 MNPCALIAYIIHUX JJIEMEHTOB, I'I€ COCAHMHACTCHA C

r’i1aBHBIM.

1) mapamensHoe.

2) oOpaTHOe

3) oOBogHOE.

4) mocneaoBaTeNbHOE.

22. coeqUHEHHUe HUCIIOJIb3YHOT ISl
TEXHOJIOTHYECKHUX MPOLECCOB ¢ HEBBICOKOI KOHBEPCHe ChIPbs 32 OJUH MPOX0/

yepe3 peakTop

1) mapamensHoe.

2) mocienoBaTesbHoOe.
3) obpaTHOE.

4) oOBOJIHOE.

23. ciiiiiiiiiiieieee. COCAMHEHHE JJICMEHTOB OOBIYHO HCIOJIB3YETCH IJIS
TOPMOKEeHUsI OBICTPBIX CWIbHO-IK30TEPMHUYECKUX PeaKIMid.

1) napamiensHoe.

2) obparHoe.

3) mocnegoBaTenbHOE.

4) oOBOJIHOE.

coeJMHEHHE ONepaTopoB NpPHUMEHsIeTCs JJIsl

noBbieHus npoussoaureasbnoctu XTC.

1) napamiensHoe.

2) o6BOIHOE.
3) mocneaoBaTeNbHOE.

4) oOpaTHoe.

25. iiiiiiiiiiiiiiii. COCIMHEHHE OICPATOPOB, HANPHUMEP, BKJIIOYEHHE
XHMHUYECKHX PeaKkTOpPOB B KAaCKaJ NpPUMeHseTcsl Js olecrnedenuss 0oJiee
BbICOKOII KOHBEPCHMH WJIM JJIsl YBeJM4YEHHUS CTeleHH H3BJIEYEeHHS] BPeIHOil

NPUMECH U3 XUMHYECKOI0 MPOAYKTA.

1) o6BOHOE.

2) mocJieI0BaTeNIbHOE.
3) napaienbHoe.

4) obparHoe.



26. DuieMeHTAMH CTPYKTYPbl B (PYHKIHMOHAJBHOWH CXeMe BBICTYHNAKOT
ceeerestcescesy, COCTMHEHHBIC MATEPHAJIBHBIMY CBA3SMM.

1) anmapatsl.

2) TEXHOJIOTMYECKHE ONIEPATOPBI.
3) NOACUCTEMBI.

4) rpynnsl anmnaparos.

27. D1eMeHTaMH ONIePATOPHOI CXeMBbI CJIYKAT

1) anmapatsl.

2) pyHKIMOHAIBHBIC OJIOKH.

3) IpOM3BOCTBEHHBIE YCTAHOBKH.
4) TeXHOJIOTUYECKUE ONIEPATOPBHI.

28. B omeparopHyr0 cxeMy BKJIIOYEHA COBOKYINHOCTH TE€XHOJOTHYECKHUX
OIEPATOPOB, COETMHEHHBIX ...ceveeerernerensss. CBAZAMM.

1) MaTepuanbHBIMH.

2) uHPOPMAIIMOHHBIMH.
3) SHEpreTUYECKUMH.
4) oOpaTHBIMH.

20, tiiiiiiiiiiiiiiiiiiiiiiee. CXEMBI JJAKOT HAIJVISIIHOE TMPEACTABJICHUE O
(pu3UKO-XMMHUYECKOH CYIIHOCTH TEXHOJOTHYeCKHUX MPOLECCOB, MCIOJIb3yeMbIX
CHCTEMOM /ISl MOCJIe0BATEIHLHOI0 NPEeBPAIlleHUs] ChIPbsl B TOTOBbIH MPOAYKT.

1) TexHOOTHYECKUE.
2) ornepaTtopHBIE.
3) CTPYKTYpHBIE.
4) pyHKIIMOHAIBHBIC.

30. B cTpyKTYpHOil cxeme Omeparopbl NMpeACTABJEeHbI B BHAe 0JIOKOB,
HMEIONIUX HECKOJbKO BXOJA0B H BbIXOJ0B, COE€JIMHEHHBIX MeEXKIY CO00M
CIUIOIIHBIMHU JINHUSIMHU, H300PAKAIOIIUMH ....cccvveeee... CBA3H.

1) sHepreTuueckue.
2) uaopManOHHEIE.
3) MaTepuaibHbIE.

4) obpartHbIe.



31. B otiimume oT ............ CXeMBbI Ha CTPYKTYPHOIl cXeMe MOKAa3bIBAKT
TaK:Ke JHepreTu4ecKue CBSI3U, KOTOPbIe Yallle PacnoaralT nepneHauKyJIsipHO
0JIOKY U M300paXKal0T MYHKTHPOM.

1) mpuHUIMIIHATBEHOM.
2) GyHKIMOHAIBHOM.
3) TEXHOJIOTUYECKOM.
4) onepaTOPHOM.

32. TexHOJI0THYECKAA CXeMa COCTABJISACTCA HA OCHOBAHHUM OIEPATOPHON,
IPU 3TOM B3aMEH TEXHOJIOTHYECKOr0 ONepaTopa CTABUTICH ..........., KOTOPbIH
HauOoJiee COOTBETCTBYeT TPeOOBAHUSIM TOW TEXHOJOTHYECKOH Omepanuu,

KOTOpas oCymeCTBJAACTCA TaHHBIM OII€EPATOPOM.

1) anmapar.

2) CTPYKTYpHBIH OJIOK.

3) GyHKUIMOHAJIBHBIN 2JIEMEHT.
4) Mpou3BOICTBEHHBIN MPOIIECC.

33. TexHosioruyeckasi cxemMa COCTOMT H3 .......... U Tpadpuyeckoro
H300paKeHUs1 COOTBETCTBYOIIMX ANNAPATOB U TEXHOJOTHYECKUX JIUHUIM.

1) rpaduueckoro n300pakeHus ONepaTopoB.
2) onucaHus TEXHOJIOTHYECKOTO Mpoliecca.
3) 0J0KOB, UMEIOIIUX HECKOJIBKO BXOJOB U BBIXOJIOB, COCIUHEHHBIX MEXKITY

co00¥ CIUIONIHBIMU JIMHUSMU, U300pKAOITIMU MaTEPUATbHBIC CBSI3U.
4) moacUCTEM, COEIMHEHHBIX MaTEepUATbHBIMU CBSI3SIMU.

34. OnucaHve TEXHOJOTHYECKOH CXeMbl NPOM3BOAUTCH MO KaXKIOM
NMoJACucTeMe, HAYMHASL € NMOCTYIUIEHUS] M NMOATOTOBKH ChIPbSl M 3aKAHYMBAas
OTrPY3KOii TOTOBOr0 MNPOAYKTA, C YKAa3aHHEM OCHOBHBIX TEeXHOJOTHYECKHX
napaMeTpoB  NpoHecca, XAPAKTEPUCTHKH  HCIHOJb3yeMOr0  OCHOBHOIO
000py10BaHMs1, CUCTEM PEryJTUPOBAHUA U 0JJOKHPOBOK, CO CCHIJIKOM HA

1) gyepTexxk QyHKITMOHAIIBHON CXEMBI.
2) HOpPMAaTUBHBIC TOKYMEHTHI.

3) 4epTeX TEXHOJOTMYECKON CXEMBI.
4) cipaBOYHbIE MaTEepUAIbI.

35. Ha pucyHnke



Howmep HaumenoBanue Kon |Texuuueckasa |[Ipumeuanue
Mo3UIKA  |000PYyIOBAHUS -BO |XapaKTEepPUCTHU
Ka
P-5 Peakrop-cynedyparop |1 |[v=4m3 Karanor
PC3 PH-4-1 (POS8) AMaJIMPOBAHHOU
anmaparypsl
H-14 Hacoc 2 Q=20m3/4 Karamor
UUPKYJISIUUOHHBIA TSI H=31 m ct.x.|"Xumuueckue
cyJibpomacchl N=7 kBT|Hacockl u3
2X-6P-1(3a) Cc n=2900 HEMETAJUTUYECKUX
AIIEKTPOJIBUTATEIIEM 00/MUH MarepuanoB"
BAQ-42-2
NOKa3aH GparMeHr ........ CXeMBbl.
1) onepaTtopHoii.
2) (pyHKIIMOHAIBHOM.
3) CTPYKTYpHOI.
4) TEXHOJIOTHYECKOM.
Kputepumn onenku:
[Ipo1ieHT nMpaBUILHBIX OTBETOB HA OIICHKA
BOITPOCHI TECTA
< 60% 0 GamioB
> 60% , HO< 74 % 5 OannoB
>T74% , H0<87 % 8 O6ayioB
>87 % 11 GamioB




MuHHCTEpCTBO HayKH U BhICIIEro oopasoBanus Poccuiickoit denepanun

HuwxHexkaMcKkuii XUMUKO-TEXHOJIOTUUECKUI MHCTUTYT ((uinan)
(dhenepanbHOro roCy1IapCTBEHHOTO OIOIKETHOTO 00Pa30BaATEIBLHOTO YUPEKACHUS
BBICIIIETO 00pa30BAHUS
«Ka3zaHcknii HAMOHAIIBHBIN UCCIEA0BATENbCKAN TEXHOJIOITMYECKUN YHUBEPCUTET»

VY4eOHBIM IJIaHOM IO HANpPaBICHHUIO MOArOTOBKH MarucTpoB: 15.04.02 «TexHonorundeckne
MaIlNHbI U 000pYy/I0BaHUEY

(K00 u HaumeHoBaHUE)

[Tpoduns/mporpamma: _ «XMMUYECKOE MAaTMHO- U allllapaTOCTPOCHUE
(Haumenosanue)

KonTtpoJuabHas padora
Tema 6: JlekoMno3uumst Kak BakHeH N NPUHIUI CHCTEMHOT0 aHAJIN3A

KOHTpOJ'II:HaSI pa60Ta npcaHazHadCHa JIsd OIIPCACICHUA CTCIICHH YCBOCHU:A
CTyACHTaMn MCTOJa ACKOMIIOSHMIIMH IIpHU PCHICHHUHM 3addad CHCTCMHOI'O aHalln3a
ImpoucccoB XUMHUYECKON TEXHOJIOTHH.

Pemmast KOHTpoOJIbHYIO paboTy, TpeOyeTcs:

1) mpeactaButh cTpykTypy XTC B BUJIe OpUEHTUPOBAHHOTO Ipada;

2) oNpenenuTh BCE KOHTYPBI, KOTOPbIE MOYXHO BbIIEIUTH B cTpyKType XTC;

3) onpenenuTh BCe KOMIUIEKChI, KOTOPbIE MOYKHO BBIIETUTH B cTpyKType XTC;

4) nnst IpUBEIEHHON MaTPUIIBI CMEKHOCTH TTOCTPOUTH CITUCOK CMEXKHOCTHU Tpada;
5) mist crpykTypbl XTC mocTpouTth TaOIUIbl BXOAHBIX U BBIXOJIHBIX CBSI3EH;

6) TOCTPOUTH MOAU(UIIMPOBAHHBIE TAOJIUIIBI CBA3EH.
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Bapuanr 4

Bapuanr 3
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Bapuant 6
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Bapuant 5
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Bapuanr 8
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Bapuanrt /
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Kpurepum ouenku

Kpurepu

— 12 6as10B

(v}

U MAKCHUMAJIBbHOMU OLICHKH

w



Brinonnens! Bce TpeboBanus 3aaanus k padore. CTpykTypa rpada nocrpoena 6e3
omunbok. I'paduueckoe npencraBieHre CTPYKTYPhI BBIMOTHEHO YETKO U BU3YaJIbHO TTOHSITHO.
3aaya penieHa ¢ MoMoIbIo rpaduueckoro perakropa BekTopHoro tumna. [lokazansl Bce
KOHTYPBI B CTPYKType cucteMbl. OnpesiesieHbl Bce KoMILIeKChl. [locTpoen criucok
cmexHocTd Tpada. C moMolpo TabIMYHOTO Mpolieccopa pa3paboTaHbl TAOIUIIBI BXOAHBIX U
BBIXOJHBIX CBsi3el, MoauduimpoBaHHas TabauIa CBSI3EH.

Kputepuii ouenku Ha 9,5 6a/10B

Brinonnens! Bce TpeboBanus 3aganus k padbote. CTpykrypa rpada noctpoena 6e3
omubok. ['padpuueckoe mpeacraBieHne CTPYKTYPHI BHITOJHEHO HE BIIOJIHE YETKO U
BH3YaJIbHO HE COBCEM IMOHATHO. 3a/1aya penieHa He ¢ TOMOUIbIO I'pahUuecKoro peJakropa
BeKkTOpHOTO TUNA. [Toka3zaHbl HE BCe KOHTYPHI B CTPYKTYpe cucTeMbl. KoMIuiekchl
OIpeeNIeHbl YacTUYHO. [locTpoeH criucok cMeXHOCTH rpada ¢ HEKOTOPbIMU omnOKkaMu. B
TabIUIaX BXOAHBIX U BBIXOJHBIX CBSI3€i MIMEIOTCSI HECYIIECTBEHHBIE OIIMOKH,
MOTUGUITPOBAHHAS TAOIHUIIA CBA3€H MOCTPOCHA C MUHUMAIIBHBIMH MTOTPEITHOCTSIMH.

Kpurepuiit MUHMMaJIbHO OLIEHKH — 7 0AJ1JIOB

BrinonHeHs! He Bce TpeboBaHus 3a/1aHus K padbote. B cTpykType rpada numerorcs
HEKOoTophIe omuOku. ['paduyueckoe npeacTaBieHne CTPYKTYPHI BHITTOJIHEHO HEMHOTOITYTAHHO
U BU3YyaJIbHO HE COBCEM IMOHATHO. 3a/1aya pelieHa He ¢ TOMOIIbI0 TpaduyecKoro peakTopa
BEeKTOpHOro Tuna. [lokazaHOMeHbIIIe TOJIOBUHBI KOHTYPOB B CTPYKTYPE CUCTEMBI.
Komrmuiekcsr onpenenensl ¢ ommokamMu. [locTpoeH Ciucok CMeKHOCTH rpada ¢ HEKOTOPBhIMU
omuOKkaMu. B Tabnuiiax BXOAHBIX U BBIXOJHBIX CBSI3€H UMEIOTCS 3HAUUTENbHBIE OIIMOKH,
MoauduIpoBaHHas TabIUIA CBSA3EH MOCTPOEHA CO MHOKECTBOM OIITUOOK.

Kpurepuii onieHKH «HEYT0BJIETBOPUTEIbHO»:

Ecau xoTs 661 07TMH U3 IEPEUUCIICHHBIX KPUTEPUEB 111 MUHUMAJIHHOM OIEHKHU HE
coOJIr01aeTCsl, BBICTABIISIETCS OLIEHKA «HEYJOBJIIETBOPUTENBHOY, pab0Ta BO3BpAIIAETCs HA
TOpaboTKYy.



MuHHCTEPCTBO HayKHU U BhICIIEro oopasoBanus Poccuiickoit @enepanun

HuwxHexkaMcKkuii XUMUKO-TEXHOJIOTUUECKUI MHCTUTYT ((uinan)
(dhenepanbHOro roCy1apCTBEHHOTO OIOIKETHOTO 00Pa30BATEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BAHUS
«Ka3zancknii HAIMOHAIBHBIN UCCIIEA0BATENbCKANA TEXHOJIOIMYECKUA YHUBEPCUTET

VY4eOHBIM IJIaHOM IO HANpPaBICHHUIO MOArOTOBKH MarucTpoB: 15.04.02 «TexHonorundeckne
MaIlNHbI U 000pYy/I0BaHUEY

(K00 u HaumeHoBaHUE)

[Tpoduns/mporpamma: _ «XMMUYECKOE MAaTMHO- U alllapaTOCTPOCHUE
(Haumenosanue)

KommuiekT 3aianuii 1yisi BHINIOJIHEHHUSI Pac4eTHO-TPadguuecKoil padoThl

b1.B.05 CucteMHBIN aHAIWU3 XUMUKO-TEXHOJIOTHYECKON CUCTEMBI
(HaumeHoBaHUEe CMPYKMYPHO20 NOOPA30eNeHU)

Tema 4: Uepapxus siBJIeHH W X CONIOTYMHEHHOCTDH B U3YYE€HHUH MPOIECCOB U
anmnapaToB

3aganue: Ha ocHOBe 3a/llaHHON TEXHOJIOTHMYECKOHW CXEMbl XUMHUKO-TEXHOJIOTHUECKON
CUCTEMBI pa3paboTaTh U OMUCATh PYHKIIMOHATBHYIO, CTPYKTYPHYIO U OTIEPATOPHYIO CXEMBI.

Bapuant 1

Tl THIDOHEN
W CARHIE KECADTH

2

—
_'+-,.-'
1
CEQHBE DTN 0TA
1, 3, 7 — XOnOAUIBHUKH; 2 — COOPHHK KOHIIEHTPUPOBAHHOHN TuIponepekucu; 4 —
IEHTPOOCKHBI HACOC-PEAKTOp; 5 — ammapar ¢ Memanko; 6, 9 — pa3aenuTenbHbIe

cocyipl; 8 — COOpPHHMK CMECU CEpHOM KUCIIOTHI U aneToHa; 10 — HelTpanuzarop.
Bapmuanr 2



1 — typbokommpeccop, 2 — MUPKYISIUOHHBIA KOMITpEccop, 3, 7 —XOJIOIWIbHAUKY, 4
— cemaparop, 5 — anucopbep,6 — peakrop aguMabaTUYECKOTO JEUCTBHUA, O —
TETUI00OMEHHHK, 9 — KoTen-yrunusarop, 10 — cemaparop, 1 1 — npoccens, 12 — cOopHuk
MeTaHona-ceipia, 13, 14 — pexkrnukannoHHbIe KOJOHHBI.
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1 — xommpeccop, 2 — HMPKYJIALMOHHBIN KoMIpeccop, 3,9 — Hacockl, 4 * peakTop
KUISIIETO  CJosl, 5,6 — TEIUIOOOMEHHUKH, 7 — XOJOJAWIbHHK-KOHJEHCATOp, & —
cenapatop, 10 —koren-yrunuzarop.
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1—xononuneHas yctaHoBKa; 2, 4, 8§—XOJOAWIBHUKH;, 3—COOPHUK KOHIIEHTPUPOBAHHOM
TUAPONEPEKUCH; 5— LEHTPOOESXKHBIM Hacoc-peakTop; 6—anmapar ¢ memankoil; 7, 10—
pa3ienuTenbHble  cOCynbl; 9—COOpPHUK CMECH CEpHOM KHUCIOTHI U alreToHa; 11—

HEHUTpaIn3aTop.

Bapmuanr S

1 — BucuMHOBBIN QUIBTP; 2 — POTAIMOHHBIN KoMIipeccop; 3, 9, 12, 19 — xonoaunbauky; 4 —
pecuBep; 5 — COOpHUK H3OMPONMIOBOTO CHUpPTa; 6 — HCIAapUTENb-caTyparop; 7 —
KOHTAKTHBIN anmapar; 8§ — KoTen-yTuiu3arop; 9 — coopuuk konzgencara; 10 — ckpy6oep; 11 —
Hacockl; 12 — cOOpHUK cTOUHOU BOJBL; 15 — cemaparop; 16 — pekTuuKamoHHbIe KOJOHHBI;
17 — nednermatopsr; 18 — kunsaTuabHUKY; 20 — COOPHUK alleTOHA.



Bapuanr 6

1 — ucnapurtenb, 2 — HACOCHl, 3 — peakTop; 4 — BOJSHOW XOJOJWJIBHHK CMEIICHHS; 5 —
XOJIOAWJIBHUKY; 6 — OantHs ¢ Hacaakon; 7 — BoasiHoM ckpy00Oep; 9 — cOOpHUK alleToHa

| — mzonpormmnoBeiii ciupt; 11 — Bogopox; 111 — map; IV — Boga; V — orxoasmue rassl; VI —
TOBApPHBIN aIlETOH.

Bapuant 7
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1 — tpy6uaTas neuys nogorpena Heptu, 2 — cenaparop rasza, 3 — peKTu(pUKaIMOHHAS
KOJIOHHA aTMOC(EpHOTo JaBieHHs, 4 — TEII000OMEHHUKHU-KOH/IEHCATOPHI, 5 —
XOJOAMIBHUKY, 6, 7 — OTHapHbIe KOJIOHHBI, 8§ — TpyOuaTas rneds nojorpeBa Masyra, 9 —
BaKyyMHas peKTH(HUKAIMOHHAas KojgoHHa. | — Oen3un, Il —murpoun, 11l — kepocun, IV —
JIU3eJIbHOE TOIUINBO, V — razoilnb, VI — ma3zyt, VII — nap, VIII — Beperennoe macno, IX
— MAaIIMHHOE MacJo, X — JIETKOE WIMHAPOBOE Macio, X — Tskenoe HWIMHAPOBOE
Mmacio, XII — ryapon, XIII — raser
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1 — TemnooOMeHHUKH, 2 — TpyOuaras neus, 3 — peaktop «KC», 4 —
pexTu(dUKaMOHHAs KOJIOHHA, 5 — XOJIOJAWIbHUK-KOHEHCATOp, 6 — Tra300TAEIUTENb, 7 —
OTIapHaa KOJIOHHA, 8 — XOJOAWIbHUKHU, 9 — mumaMooTaenuTenb, 10 — y3en cMmemenus, 11
— perenepatop katanuzatopa «KC», 12 — koren-yrunuzarop, 13 — 35eKTpopuistp.

Bapuanrt 9

TexHnonmormueckass cxema CHMHTe3a aMMuaka: | — KomoHHa (peaktop) cuHTe3a NHs; 2 —
BOJISTHOW XOJIOAWIILHUK; 3 TETIOOOMEHHUK; 4 — BO3IYIIHBIN XOJOJWIBHUK; 5 — cenaparop; 6
— cOOpHUK aMMHaKa, 7 — MUPKYJSIIUOHHBIA KOMITpECCOp; 8 — KOHJIEHCAIMOHHAS KOJIOHHA; 9-
UCIIapUTEIh



Bapuant 10

a3 (cx.)
I' — —_—
Cbipbe =P ; : 13
OtayBka F ~
OA =<
5
14
H,S-3A Crabunua.
< Map 6eH3nH
L

1, 8 — TerI00OMEHHUKH, 2 — MTeYb IBYXCEKIIMOHHAS, 3 — PEaKTOp TUAPOOUUCTKH, 4,10,
14 — XonoAgWJIBHUKH, 5 — cemapaTtop THIPOOYMCTKH, 6 — ATaHOJAMUHHBINA abcopbep, 7 —
oTMapHasi KOJIOHHa, 9 — peakTop miatdopmunra, 11 — cemaparop miaaThopMUHTa BBICOKOTO
naBieHwus, 12 — cemaparop miatGoOpMUHTa HU3KOTO JIaBlieHus], 13 — KOJIOHHA cTabuiIn3auu

Bapuant 11
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I - ucnapurens NHs:
P 3 [ - MoAaYa TPEIOIICTo mapa Ha UCTIAPCHUC

2 - marpesarens NHs; AMMHAKA:

3 - KoMIpeccop; 2 - moava TperoLero napa Ha moaorpeB Uc-
MTAPEHHOT0 AMMHAKA;

3 - moJa4a BOJBI HA MPOMEKYTOUHOE OXJIAXK-
ICHUC BO3AYyXa B KOMIOPECCOPE;

4 - XOMOOUALHUK BO3IYX4,

5 - TemI000MEHHUK,

6 - CMCCHTCIIB, 4 - mogavYa XHMHYCCKH OYHIICHHOM BOJEI B
NH;: 5 - mogaua 70OABOYHOTO KOJIMYECTBA BO3IY-
22

Xa HA OXJIAKJACHUE HUTPO3HBIX Ta30B;

6 - MOAa4a OXJIAKACHHOU BOABI B XOJI0dUb-

9 - OKHCAMTEND; HHK-KOHICHCATOD;

10 - konxeHcarop;, 7 - moJa4a BOABI HA OpoIIeHne adcopOmu-
OHHOM KOJIOHHBI,

§ - mogava NpupOAHOrO ra3a Ha HArpeB OT-

8 - KOTeI-yTHIN3ATOP;

11 - abcopOuronHast ko-

JIOHHA;
XOJAIIUX ra30B IEpea PCaKTOPOM KaTa-
12 - ropenxu; JIUTHYCCKOH OYHCTKH;
13 - peakTOp OYMCTKH ra- 9 - noaava NpUPOAHOro ra3a Ha NOAOTPEB
30B; OTXOAIIMX ra30B nepea TypOUHOI;
10 - nogava XMMMUYCCKHA OUMILICHHOM BOJIbI B
14 - TypOuHa; AldHa % H 1
3KOHOMAM3ep Y374 OYUCTKH HUTPO3HBIX
15 - sxoHOMali3Ep ra30B.

Kpurtepun ouenkmu:

Kpurepuii MakcumaabHOH oneHkH — 12 6a/10B

Brinonnens! Bce TpeboBaHMs K pacueTHO-rpadudeckoit padore. [loctpoena
oneparopHas cxema XTC. Iloctpoena ctpykrypHas cxema. [loctpoeHa GpyHKIIMOHATBHAS
cxema. CxeMbl pa3paboTaHbl ¢ MOMOIIBIO IPaUUECcKOro pelakTopa BEKTOPHOTO THIIA.
[TocTpoenus BBINOIHEHBI TPAMOTHO U akKypaTHO. K kax10ii cxeme npuiaraercst moapooHoe
OMKCaHKE B TEKCTOBOH (opMe.

[TonydyeHnHoe peleHre yCHenHo 3alUIIeHO BO BpeMs IMyOJIUYHOTO 00CYKICHUS B
rpyIrme.

Kpurepnuii ouenku Ha 9,5 6a/110B

BrimosnHens! Bce TpeOoBaHuA K pacyeTHO-Tpaduueckoii padore. [loctpoena
oneparopnas cxema XTC. [Toctpoena crpykrypHas cxema. [loctpoeHa pyHkIoHanbHAs
cxeMa. CxeMbl pa3paboTaHbl ¢ TOMOIIBIO0 TPOTPAMMHBIX CPEJCTB U KOMIBIOTEPA.
[TocTpoeHust BHIMOTHEHBI C HECYIIECTBEHHBIMU OIIMOKaMH U TorperrHocTsIMe. K kaxmaoi
CXeMe MpuiIaraeTcs OnucaHue B TEKCTOBOU (hopMe, BHIIOTHEHHOE ¢ HEOOIbITUMHU
OIIMOKaMH.

[Tomy4yeHHOE peleHre XOpOIIo 3aLUIIEHO BO BPEeMs MyOJINYHOTO O0CYKICHHS B

rpyIIe.
Kpurepuii MUHNMAaJILHOI OlleHKH — 7 0a/1J10B



BrinonHeHb! He Bce TpeboBaHuUA K pacueTHO-Tpadudeckoit padore. [Ipu nmocrpoeHunu
OTIEPATOPHOM, CTPYKTYpHOU U GyHKIIMOHATBHON cxeM XTC momyrieHbl HEKOTOPhIE OIHOKH.
Cxewmbl pa3zpabotanbl Ha Oymare. [TocTpoeHMsI BBIOJIHEHBI HEUETKO WIIM HE COBCEM
onHo3HayHO. K Kaxk[10#1 cxeme mpuiaraercs KpaTkoe olricaHue B TEKCTOBOM (opme,
BO3MO’XHO C HEKOTOPBIMU OIHOKAMHU.

[TonyueHHoe perieHne y10BIETBOPUTENBHO 3alIUIIEHO BO BpeMs MyOIMYHOTO
o0cCyXJIeHus B TpYIIIIE.

KpI/ITepl/Iﬁ OIICHKH «HCYAOBJCTBOPUTCIbHO»:
OI_ICHKa CKHCYHOBJICTBOPUTCIILHO» BBICTABJIACTCS B TOM CJIydac, €CJIM HC BBIIIOJIHCH XOT:A OBI
OJIMH ITYHKT KPUTCPHCB MHHHMAJILHON OIICHKH.



MuHHCTEpCTBO HayKH U BhICIIEro oopasoBanus Poccuiickoit denepanun

HuxHexkaMcK1il XUMUKO-TEXHOJIOTMYECKU HHCTUTYT ((puiinain)
(dhenepanbHOro roCy1apCTBEHHOTO OIOIKETHOTO 00Pa30BATEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BAHUS
«Ka3zaHcknii HAMOHAIIBHBIN UCCIEA0BATENbCKAN TEXHOJIOITMYECKUN YHUBEPCUTET»

VY4eOHBIM IJIaHOM IO HANpPaBICHHUIO MOArOTOBKH MarucTpoB: 15.04.02 «TexHonorundeckne
MaIlIMHbI U 000pYy/IOBaHUEY

(K00 u HaumeHoBaHUE)

[Tpoduns/mporpamma: _ «XMMUYECKOE MAaTMHO- U allllapaTOCTPOCHUE

(Haumenosanue)

Tembl pepepaTon

b1.B.05 CucreMHBIN aHAJIN3 XUMHUKO-TEXHOJIOTHUYECKOU CUCTEMBI

(Haumeno8aHUE CIMPYKMYPHO20 NOOpA30eieHus)

Tema 2: B3aumMocBA3b IBJIEHUI B OT/AeJbHBIX MPOLECCAX U aNNmapaTax

ANE R A .

10.
11.
12.
13.
14.
15.
16.

17.
18.

Croco0n!I KiTaccH(pUKAITIN CUCTEM.

3agauu CUCTEMHOTO aHAJIN3A.

[TokazaTenu U KpUTEPUH OLIEHKU CUCTEM.

[IporpeccuBHBIC XUMUKO-TEXHOJIOTHYECKUE MTPOIIECCHI U UX aHATH3.

JlucriepcoHHBIN, (PaKTOPHBINA, KOPPEIAIMOHHBIH M PErpPeCCHOHHBIM aHaIu3 XUMHKO-
TEXHOJIOTUYECKUX CUCTEM.

Pemienne  cranMoHapHBIX  3aa4  XUMHUYECKOW  THAPOAMHAMUKH  METOJIOM
MaTeMaTHU4eCKOT0 MOJICTUPOBAHUSI.

MapuieBble UYHUCIEHHBIE METOJbl [Jisi PELICHHS CTAIMOHAPHBIX 3aJad XHUMHUYECKON
TEXHOJIOTHH.

MapuieBble YHCIEHHBIE METOJbl AJi1 PEUICHUs HECTAIlMOHAPHBIX 3aJady XUMHUYECKON
TEXHOJIOTHH.

Pemenue mozenei B ¢popme nuddepeHnnanbHbIX YpaBHEHUI METOJIOM pa3lIOKEHUS B
(GYHKIIMOHATBHBIC PSJIBL.

Jenykiust 1 MHIYKIUS KaK METO/Ibl TO3HAHMS, UCII0JIb3yEMbIE€ B CHCTEMHOM aHAJIN3E.
CTpyKTypa CUCTEMHOTO aHaJIu3a.

3agauu CUCTEMHOTO CHHTE3A.

OCHOBBI OIICHKH CIIOKHBIX CUCTEM C TTIOMOIIIbIO METO/1a KA.

OCHOBBI OIIEHKH CIIOKHBIX CUCTEM C MTOMOIIbI0 METO/1a JIepeBa LIeIEH.
NudopManimoHHbIE CUCTEMBI B XUMUYECKON TEXHOJOTHH.

['eomeTpuueckoe MOACIMPOBAHME B XUMHUYECKOM TEXHOJOTMHM C  MOMOIIBIO
KOMITHIOTEPHBIX CUCTEM.

NMutaniioHHOe MOJEIUPOBAHKE MPU U3YUYEHUN XUMHUKO-TEXHOJIOTMYECKUX CUCTEM.
BbluucauTenbHBIM  OKCIIEPUMEHT KaK CPEACTBO HW3YYCHHS TOBEICHUS XHUMHKO-
TEXHOJIOTHYECKON CHUCTEMBI.



Kpurepum ouenku:

MuHuMaabHOE YKCIO OaioB — 5 Oajuia BBICTABISETCS IIpu HEJOCTaTOYHON CTENEHU
PACKpPBITUA TEMbI B XOAC CBOCTO BBICTYIUICHUA, MPUBCACHUA HCUCTKUX APryMCHTOB M HC
BIIOJIHC AKTUBHOC YYaCTHC B JUCKYCCHH IIO HpO6J’IGMC, KOoTOpaAa ObL1a PaCKpbITa B XOJC
JOKJ1aaa.

MaxkcuMaiibHOe 4Kcio 0amioB — 11 0ayyIoB BBICTaBIISICTCS IIpHu IIOJIHOOCHHOM PACKPBLITHHU
TEMbI B XOAC CBOCTO BBICTYIUICHUS, MPHUBCACHUA YCTKHUX APTYMCHTOB M OOKAa3aTCIILCTB, a
TAKKC AaKTHUBHOC Yy4YaCTHUC B OUCKYCCHH IIO HpO6J’I€MG, KOTOpaAa ObL1a pacKpbITa B XOIC
JOKJIaaa.



MuHHCTEpCTBO HAYKHW U BhICIIEro obpazoBanus Poccuiickoit denepanun

HuwxHexkaMcKkuii XMMUKO-TEXHOJIOTUUECKUI MHCTUTYT ((unan)
(henepanbHOr0 rOCyIapCTBEHHOTO OIOIKETHOTO 00Pa30BaATEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BAHUS
«Ka3zancknii HAMOHAIBHBIN UCCIEN0BATENBCKAN TEXHOJIOTHYECKUNA YHUBEPCUTET

VY4eOHBIM IJIAHOM IO HANpPaBICHHUIO MOATOTOBKM MaructpoB: 15.04.02 «TexHomornveckue
MaIlINHbI U 000pYy/I0BaHUEY

(k0O U HaUMeHoB8aHue)

[Tpoduns/mporpamma: _ «XMMUYECKOE MAaTMHO- U alllapaTOCTPOCHUE
(HaumeHnosanue)

TeMbl 115 co0ece0BaAHUSA

b1.B.05 CuctemMHBbIl aHAIU3 XMMUKO-TEXHOJOTHUYECKON CUCTEMBI
(HaumeHo8aHUe CMPYKMYPHO2O NOOPA30eleHU)

Tema 5: B3auMoBJ/IMSIHHE aNINIAPATOB B XUMHMKO - TEXHOJOTMYECKOM CUCTEMeE
OnpenenieHNE MOHATHUS «XUMHUKO-TEXHOJIOTHYECKasi CUCTEMAay.
CsoiictBa a35meMenToB XTC.
ITousaTus cBsA3b, B3aMMOCBS3b, B3auMoieiicTBre 3aeMeHToB X TC.
Onpenenenne noHATHs BHeIHEN cpeabl st XTC.
B3aumoneiictBue XTC ¢ BHeNIHEHN cpeioi.
Onpenenenne NOHATHS cOCTOSIHUS U ABHkeHus X TC.
Bx0/bI 1 BEIXOIBI XUMHKO-TEXHOJIOTHYECKON CHCTEMEI.
[TonsTue Texnonorunueckoro npouecca B XT-cucreme.

© oo NoOOR DR

Hasznauenue u Byl oopaTHoit cBsizu XTC.

10. Knaccudukauus XT-cuctem no npu3Hakam.

11. OcHoBHbIe uepThl cucteMHoro noaxona st XTC.

12. Cymnocts cuctemuoro noaxoxa ans XTC.

13. OcobGeHHOCTH peanu3aluu cucTeMHOro nojaxoaa st X TC.
14. CymnocTts ctpykTypHoro ananusza XTC.

15. Ponib cBsi3eli B MOCTPOEHUU CTPYKTYpbl X T-CUCTEMBI.

16. ®ynkumroHanbHas cxeMa X T-CHUCTEMBI.

17. lenu ananu3a GyHKIIMOHUPOBAHUS X T-CHCTEMBI.

18. Bapsupyemsie u Heynpasisiembie pakTopsl B XTC.

Kpurtepun ouenkm:

MaxkcumanbHoe 4yucino OamuioB — 11 0amioB BeICTaBisIETCS €CiiM coOeceloBaHME
NPOTEKAaeT MPH aKTMBHOM OOMeHe HMH(pOpMaleil Mexay CTyJeHTaMH U TPEernojiaBaTelieM;
BONPOCHI M OTBETHI CIEAYIOT C O0EUX CTOPOH; OTBEThI MOJHOLEHHBIE U Pa3BEPHYTHIC; BO
BpeMst co0eceI0BaHus CTYIEHTHI TIOJHIUMAIOT HHTEPECHBIE M OPUTHHAIILHBIC TIPOOIEMBI.



MunuMaabHOE YHMCIO0 Oa/uioB — S5 0ajllIoB BBICTABIISETCS npu NIpeUMyHICCTBCHHO
OIHOHAIIPAaBJIICHHOM IIOTOKC I/IH(bOpMaI_II/II/I; OTBCTBI CTYACHTOB OJHOCJIOXHBIC H oe3
paS’BHCHeHI/II\/’I; BOIIPOCBI HOCAT TpPIBPIaJ'II:HI:Iﬁ XapaKTep, BO BpCM:A 6GCCIII>I IMPAKTUYICCKU HEC
MOAHUMAIOTCA OCTPBIC HpO6JICMBI U HC IMPUBOIATCA B KAa4YCCTBC IMPHUMCPOB IMPAKTUUCCKHUC
CUTyalluH.
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