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[1K-1.2

[1K-1.3

[1K-6

[1K-6.1

I1K-6.2
[1K-6.3

Ilepeuenv Komnemenyuil ¢ yKazanuem ypogHeu ux yopmupoeanus
CHoCO0EH aHATM3UPOBATh HEOOXOJUMOCTb, BBISIBIISATH MOTPEOHOCTD, & TAKKe pa3padaThiBaTh MEPCHEKTUBHbBIE TIAHbI
HOJrOTOBKH U MOBBIIEHNS KBAIM(UKALUU KaJAPOB BbICIIEH KBATU(PUKALIUN B COOTBETCTBYIONIEH 00J1acTH 3HAaHUN
3HaeT aHAJTUTUYECKUE METO/IbI OLIEHKHU MOTPEOHOCTH B Kajipax BhICIICH KBanupukanum

YMeeT npoBOAUTH aHAJIU3 11€71eCO00pa3HOCTH MOATOTOBKHU U MOBBIIICHUS KBATH(PUKAIIUU KaIpOB BHICIICH
KBaTM(UKAIIMU B 00JIaCTH XUMHUUYECKOTO MAITMHO- U alapaToOCTPOCHHUS

Bianeer HaBbIKaMu pa3paOOTKH MEPCIIEKTUBHBIX MUIAHOB IMOJTOTOBKH W MOBBIIICHUS KBATU(PUKAIIUN KaJIPOB BBICIICH
KBaIM(UKAIIMU B COOTBETCTBYIOIIEH 001aCTH 3HAHUM

CIOCOOCH MPUMEHSATH aKTYaIbHYI0 HOPMATHUBHYO JJOKYMEHTAITUIO TP BBIMTOJTHCHHH OMBITHO-KOHCTPYKTOPCKUX
paboTt

3HaeT akTyalbHYI0 HOPMATHUBHYIO JOKyMeHTaIuto mpu BeimotHeHnr OKP B 001aCTH XUMHUYECKOTO MAIIMHO- U
aIrapaToCTPOCHUS

YMeeT npUMEHSITh aKTyaJbHYI0 HOPMAaTUBHYIO JOKYMEHTalUIO 1pu BeinoaHeHnn OKP

Biianeer HaBbIKaMH MCNOJIb30BaHUs aKTyalbHOW HOPMATUBHOM JOKYMEHTAaLUU ITpH BbiosiHeHnH OKP



Nunexc

KOMIICTCHIIUU

Oransl GOpMUPOBAHUS KOMIIETEHIIUU
(yxa3atb Bce Tembl u3 PIIJT)

Jlexun

[IpakTrueckue
3aHATUA

JlaGopaTopHsble
3aHATHUSA

Kypcosoit
IIPOEKT

HaumenoBauue

OLICHOYHOI'0O CPEACTBA

[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

KoHcnekr neknuit, TeTpaib ¢ peleHHbIMH 3a1a49aMHt, 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

KoHcnekT nekimuii, TeTpaap ¢ pelieHHbBIMU 3a1auaMu, pedepat

[1K-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

KoHcnekr neknuit, TeTpaib ¢ peIIeHHBIMU 3a1a4aMH,
KOHTpOJIbHAS 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

KoncnekT nexuunii, TeTpaab ¢ pelIeHHbIMU 3a/1a4aMH,
BBICTYIUICHHE ¢ pedepaTom, codeceoBaHne

[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 neknuii, TeTpajp ¢ pelIeHHbIMY 33Ja4aMi, Y4acTHE B
cobece10BaHUM, KOHTPOJIbHAs paboTa

[1K-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

KoncnekT nekumii, TeTpaab C pelieHHbIMU 3aa4aMu, pa3ael
MIPOEKTA C OMMMCAHUEM PacueToB, pacueTHO-Tpaduueckas paboTa




l'[epequb OLCHOYHBIX CPEACTB IJIsI OLICHKU (HpOMeHCyTO‘{HBIﬁ KOHTPOJb - 3K3aMeH)

HazBaumue Kox-8o OrneHka 3a 0JHO CymmapH. OrieHka
MuHuM. | Makcum. MuHuM. Makcum.
Jlekuus (KOHCIIEKT) 6 2 12 12
[IpakTrueckoe 3aHsATHE
(pereHHbIc 3aaHUs B 6 2 12 12
TETpau)
pedepat 2 6 12 12 24
acueTHO-rpaduyecKas
P pag;g 1 6 13 6 13
TECT 1 6 13 6 13
KOHTpOJIbHast paboTa 1 6 13 6 13
cobecei0BaHMe 1 6 13 6 13
Bcero 60 100




I kaa oneHuBaHUA

Hudposoe
BbIpa:KeHue

BbipaxkeHue B
O0asnax:

CioBecHoe
BhIpaskeHne

Kpurtepun oueHKH HHIMKATOPOB J0CTHKeHHUsI IPH (hopMe KOHTPOJIS:

IK3aMEH

87 - 100

OTIn4HO

OrneHka «OTIIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COIEepKaHWe Kypca OCBOEHO IONHOCTHIO,
0e3 mpoOenoB; HuCYepHbBIBAIONIE, MOCIEAOBATENEHO, YETKO W JIOTMYECKH CTPOWHO H3JIaraeT Marepual,
CBOOOZHO CHpaBiseTcsl ¢ 3aJadyaMH, BONMPOCAMH W JIPYTMMHU BUAaMHU MPUMEHEHUS 3HAHWM; HCIONB3yeT B
OTBETE JOIMOJHUTEIbHBI MaTepuall BCE MPEAYCMOTPEHHBIE MPOTPaMMOIl 3a/1aHUs BBINOJIHEHBI, KAYECTBO MX
BBITIOJTHEHUSI OIICHEHO YUCIIOM OaiuioB, OJIM3KUM K MaKCHUMAaJbHOMY; aHAJU3UPYET MOIYUYCHHBIE PE3yJIbTaThI;
MIPOSIBIISIET CAMOCTOSITEIbHOCTh IPY BBINOJIHEHUH 3aaHUN

74 - 86

Xopoo

OrneHka «XOpPOIIO» BBICTABISETCS CTYIEHTY, €CIH TEOPETHYECKOE COJEepKaHHe Kypca OCBOEHO ITOJHOCTHIO,
HEO0XOMMBbIE TIPAKTUYCCKUE KOMIIETCHIIMA B OCHOBHOM C(DOPMHPOBAHEI, BCE MPEyCMOTPEHHBIC ITPOrPaMMOi
o0ydeHus1 yueOHbIC 3aJJaHUS BBIMOJIHECHBI, KAUECTBO MX BBIMOJHEHHUS JOCTATOYHO BhICOKOE. CTYIEHT TBEPIO
3HaeT MaTepuai, TPaMOTHO H TI0 CYIIECTBY M3JIaraeT ero, He JOIMyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

60 - 73

Y noBneTsopu
TEJILHO

O1eHKa «yJOBJIETBOPUTEIBHO» BBICTABIIACTCA CTYIEHTY, €CIIM TEOPETHUYECKOE COAEPIKaHHE Kypca OCBOEHO
YaCTUYHO, HO MPOOEJBl He HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBLIIMHCTBO MPEAyCMOTPEHHBIX MPOrpaMMOil
3aJJaHUi BBHIMOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, IIPU OTBETE Ha MOCTABJICHHBIH BOMPOC CTYACHT JAOMYCKaeT
HETOYHOCTH, HEJOCTaTOYHO MpaBWIbHBIE (OPMYITUPOBKH, HAONIOMAIOTCS HAPYLICHHA JIOTHYECKOU
[IOCJIEIOBATENBHOCTH B U3JIOKEHUH IPOTPAMMHOIO MaTEPHUAIIA.

Huxe 60

Heynosnerso
PUTEIBHO

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, €CIM OH HE 3HAeT 3HAYUTeNbHOW dYacTu
MPOrpaMMHOI0 MaTepuaia, JIOIMYyCKaeT CYIIECTBEHHbIC OIIHOKM, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUSAMH
BBIMOJIHSIET MPAaKTHUECKHUE pabOThl, HEOOXOAWMBIE TPAKTHYECKHE KOMIICTEHIMH He C(HOPMHUPOBAHHI,
OOJIBIIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMoil 00y4YeHHs y4eOHBIX 3aJaHWi HE BBHIIOJHEHO, KAaueCTBO WX
BBINOJIHCHUS OLIEHEHO YMCIIOM 0ayioB, OJIM3KMM K MUHHUMAJIBHOMY




KpaTKaﬂ XapPaKTEePUCTUKA OLICHOYHBIX CPEACTBA

No Haumenosanue Kpamkasa xapakmepucmuka oyenounozo cpeocmea IlIpeocmaesnenue
nin | oyenounozo cpeocmea OUEeHOUHO20 cpedcmea 6
¢onoe

1. [IpakTryeckoe 3aHsATHE B xoze mpakTudeckux paboT CTYJCHTHI OBIAICBAIOT TeMbI mpaKTHYECKUX
YMEHHSIMH TI0JIh30BATHCS pab0TaTh C HOPMATUBHBIMU 3aHITHIA; KOHTPOJIbHBIE
JTOKYMEHTaMH{ ¥ HHCTPYKTHBHBIMH MaTepHaIaMH, BOTIPOCHI U 3aJ[aHUS TI0
CIIPaBOYHUKAMH, COCTABIIATh TEXHUYECKYIO JOKYMEHTAIHIO; |TeMe MPaKTHIECKOrO
BEITIOJTHATH YEPTEKU, CXEMBI, TAOIHIIBI, PEIIaTh Pa3HOTO PoJia |3aHITUS
3a[a4M, JIeNaTh BEIYUCICHHUS, ONPEACTIATh XapaKTepPUCTHKH
Pa3IMYHBIX BEIIECTB, 00BEKTOB, sABieHuil. Llens
MPAKTUICCKUX 3aHIATHH 3aKII0UaeTCs B BRIPAOOTKE y
CTY/ICHTOB HABBIKOB MTPUMEHEHHUS MTOJYUSHHBIX 3HAHUN IS
peIIeHNs MPaKTHIECKHX 3a/1a4 B MIPOIlecce COBMECTHOM
JISSITEIBHOCTH C MPENOAABATENIIMHU.

2. Keiic-3anaua [IpobnemMHOE 3a1aHme, B KOTOPOM 00yJaromeMycs 3afanus JUisl pelieHus
MPEAJIaraloT OCMBICIHUTh PeaibHY 0 MPO(ECCHOHAIBHO- KeWc-3a1a4n
OpUEHTHUPOBAHHYIO CUTYAIIHIO, HEOOXOIUMYIO ISl PEIICHUS
JTAHHOH POOIIEMBI.

3. Konrposbnas padora CpeacTBO MPOBEPKU YMEHHM IPUMEHSTH MOTy4YeHHbIE 3HaHUS | KOMIUIEKT KOHTPOIBHBIX
IUTSL PEIICHHS 3a71ad OMPEeNICHHOTO THIIA 110 TeME HJIH 3aJaHuid IO BapHaHTaM
pasaeny.

6 |PacuerHo-rpaduueckas CpeacTBO MPOBEPKU YMEHHM IPUMEHSTH MOTy4YeHHbIE 3HaHUs | KoMIiekT 3aianuil amis
pabora I10 3apaHee OINPEeAeICHHON METOIUKE s peIeHHs 33124 WK | BBIIIOJIHEHUS pacueTHO-
3a/laHui IO MOJAYJIIO MJIM AUCIMILIIMHE B 1IEJIOM. rpadudeckoil paboThI
7 |Pedepar [IpoayKT caMOCTOSTEIbHOM pabOTHI CTYICHTA, Temsl pedepaTon
TIPECTABIIOMININ co000il KpaTKOe U3JI0KEHUE B TUCHMEHHOM
BHJIE TIOJTYUEHHBIX PE3yJIbTATOB TEOPETUUECKOTO aHAIHN3a
OTpeIeNIeHHOM HayuHOM (yueGHO-HCCIIeI0BATENBCKO) TEMBI,
IJIC aBTOP PACKPBIBACT CYyTh UCCIEAYEMOM MPOOIEMBI,
MIPUBOJUT PA3IMYHBIC TOUYKH 3PCHHUS
8 |CobecenoBanue CpeacTBo KOHTPOJISI, OpraHM30BaHHOE KaK ClrielnaibHast Bormpocsr o
Gece/a mpernojaBaTessi ¢ 00yYarOIUMCs Ha TEMBI, CBA3aHHbIE |TeMaM/paszenam
€ U3y4YaeMoil TUCIUIUTHHON, ¥ paCCYNTaHHOE Ha BELSICHEHHE | TUCIMILTHHEL
00beMa 3HAHUI 00YYAIOIIETOCs 110 OMPEICIICHHOMY pa3Jiey,
TeMe, MpobdieMe U T.11.
9 [Tecr CucreMa CTaHAapTU3NPOBAHHBIX 3aJJaHUH, TO3BOJISIONIAS @DoH/ TECTOBBIX 3aJaHUMN

aBTOMAaTH3UPOBATH MPOIEAYPY U3MEPEHUS YPOBHS 3HAHUU U
YMEHUH 00ydaromerocs.




MuHucTepcTBO HayKu U Bhiciiero oopa3zoBanus Poccuiickoit denepaunu

HixHeKaMCKHiT XUMUKO-TEXHOJIOTHYECKI HHCTUTYT ((rman)
benepanbHOro TOCyAapCTBEHHOTO OI0/KETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHMUs
«Ka3aHCKH1 HAlMOHAJIBHBIN UCCIEN0BATEIbCKUN TEXHOJIOTUYECKU YHUBEPCUTET»

Y4eOHBIM MJIAaHOM IO HAPAaBICHHUIO MOATOTOBKH MaructpoB: 15.04.02 «TexHonormueckue
MAIlIWHBI 1 000PY/IOBAHHE

(k00 u naumenosanue)

[Mpodums/mporpamma; _ «XWUMHYECKOE MAITHMHO- M allIapaTOCTPOCHUE
(naumenosanue)

JUTsE 00yYarouXcsl MPeAyCMOTPEHO MPOBEJCHUE MPAKTUUECKUX 3aHATUH.

OOGyuaronumMmces MpeiaraloTcsl pa3HOYPOBHEBBIC 3a/1aUd U 3aJ]aHUs PEKOHCTPYKTHUBHOTO
YPOBHS, TIO3BOJIAIOIIME OICHWBATh M  JUArHOCTUPOBATH YMEHHS  CHHTE3UPOBATh,
aHAIM3UPOBATh, 0000mIaTh (HAKTHUUECKU U TEOPETHYECKUIl Marepuan ¢ (HopMyIMpOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHUEM MPUUYUHHO-CIEACTBEHHBIX CBS3€H.

3ananue 1 U3yuyeHue u MojeupoBanue cTpykTypbl cuctem XTC
1. [ToHsiTHE CTPYKTYPHI CUCTEMBI.
2. OToOpaxeHne CTPYKTYPhI B HOTAIIUU TEOPUN MHOXKECTB, MATPUIHOU (hOpME ¥ TEOPUHU
rpa¢oB.
3. [IpuMeHeHne BEKTOPHBIX IpaudecKrX peaakTopoB st 0ToOpaxeHus cTpykTypbl XTC.
4. TTpeobpazoBaHue HOTANUN U3 OJTHOU (HOPMBI B IPYTYIO.

3ananue 2 CucremHblii moaxoa k nzyyenno XTC
1. Ctpykrypa XTC kak cratuyeckas MOJI€Nib CUCTEMBI.
2. CymHOCTh CUCTEMHOTO TIOJIX0/1a.
3. HeB03MOXKHOCTh UCTOIb30BAHUS MTPUHLIMIIA CYTIEPIIO3UIIUI TPU U3YUEHUH CUCTEM.
4. TTpuHUIUIT SMEPAKEHTHOCTH U UHTETPATUBHBIE CBSI3U B CUCTEME.
5. 3yuenue cucteM METOAOM MOJAEIUPOBAHUS.

3ananue 3 [IpoexktupoBanue XTC
1. Cxemst XTC: cTpykTypHasi, GyHKIIMOHAIIbHAS, TEXHOJIOTHYECKas, OrlepaTopHasi.
2. OcuoBusie onepatopsl XTC.
3. CxeMbl coeiHEeHHs oriepaTopoB B cTpykType X TC: nmocnenoBaTenbHasi, napajienbHasi,
00BOHAs, OOpaTHas.

3aganue 4 CunTe3 ONTHUMAIBHBIX N0 cTPpYKType XTC
1. CunTe3 onTUMalIbHBIX onepaTopHbIX cxeM X TC Ha OCHOBE CTPYKTYPHBIX U
(GYHKITMOHAIBHBIX CXEM.
2. IlocTpoeHre TEXHOIOTUIECKUX CXEM.
3. PartmonasibHBINM BEIOOD ammapaToB.
4. PazpaboTtka crieniuuKkammii

3ananue 5 Maremarnueckoe onucanue XTC
1. MaTemMaTuueckoe ONMMCcaHue TUIPOMEXaHUUECKUX, TETNIOOOMEHHBIX U MaCCOOOMEHHBIX
MIPOIIECCOB.



2. JIBWKyIIUe CHIIBI MPOIIECCOB, HATMYHUE aHATIOTHH.
3. Pemienre ypaBHeHHH THIPOMEXaHUIECKUX, TETUIOOOMEHHBIX H MAaCCOOOMEHHBIX
niporieccoB juist onucanus X TC.

3ananue 6 MoaeaupoBanue XTC
1. Meroa MoaenupoBaHust A U3ydeHus: fuHaMu4deckoi ctoponsl X TC.
2. O0mias cxeMa MOJCITHPOBAHHS.
3. Peaninzanys anropuTMOB MOJIETTUPOBAHUS CTAIIMOHAPHBIX U HECTAIIMOHAPHBIX
nporeccoB B XTC.
4. Bepuduxarus 1 aiecKBaTHOCTb MOJICIIH.

KpuTtepnu oneHkH NpakTHYeCKHUX 3aHATHIA

Wzyvas mpeamer, oOydarouuiics BBHIMONHSACT 6 3amaHuil. 3a pemeHue KakJoro OH
MOKeT nosiyuuth 2 Oayuia. Eciu He cnpaBuiicsi ¢ 3agaHueM 0e3 MOMOLIM MpernoaaBaress,
OLICHKA CHMKAETCH.

WTOroBelii pEeUTHHr 110 NPAKTUYECKUM 3aHATUAM IPOCTABIAETCA Kak CyMMa
MIOJTYYCHHBIX 0aJTOB 32 pelleHrne 6 WHIUBU Ty AlTbHBIX 3aJIaHUH.



MHNHOBPHAYKHN POCCHUN

HwxHeKaMCKUH XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT (unai) deaepasbHOro
rocyJapCTBEHHOTO OIIKETHOTO 00pa30BaTEIBLHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKHI HAIMOHAIBHBIM UCCIIEA0BATEIbCKUN TEXHOJIOTHYECKU YHUBEPCUTET»

Dakynvmem MexXaHu4ecKutl

Kageopa Mawun u annapamos xumuyeckux npouzgoocmas

Y4eOHBIM MJIaHOM IO HANPaBICHHUIO MOArOTOBKH MaructpoB: 15.04.02 «TexHonoruueckue
MaIllHBI U 000pY/IOBaHUE»

(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «XUMHYECKOE MAIIIMHO- M allIAPATOCTPOCHUE
(raumenosanue)

TecToBBIC 3a1aHUA

o qucuuiuinae b1.B.05 CucreMHbIi aHAIN3 XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI
(raumenosanue oucyuniuml)

Tema 1. OcHOBHbIE NIPUHUMIIBI CHCTEMHOT0 aHAJIM3A
1. Cucrema — 310

1) MHO’KECTBO COCTABJISIONIUX €IUHCTBO JIEMEHTOB, UX CBSI3€H MEXKIy HUMHU U
BHEIIHEW Cpeaoi.

2) HenenmuMmas dYacTh O0OBEKTa, 00Jamaroias CaMOCTOSTEIBHOCTHIO 10
OTHOIIIEHHUIO K JAaHHOMY OOBEKTY.

3) COBOKYITHOCTh 3aBHCHMOCTEH CBOICTB OJTHOTO 3JIEMEHTA OT CBOWCTB JIPYTHX
3JIEMEHTOB.

4) HaOop CyHIECTBYIOIIMX B MPOCTPAHCTBE U BO BPEMEHU OOBEKTOB, KOTOPHIE
HUKaK HE CBSA3aHBbI IPYT C IPYTOM.

2. DJIeMeHT CUCTeMbI — JTO

1) MHOXKECTBO COCTABJISIOIIMX SJIMHCTBO OOBEKTOB, UX CBS3CH MEXIy COOOM U
MEXKy HUMU U BHELTHEN CPELIOM.

2) HemenMMas dYacTh CHCTEMbI, oO0jamaromas CaMOCTOSTEIbLHOCTBIO II0
OTHOIIICHHUIO K JAHHOM CUCTEME.

3) COBOKYIHOCTh 3aBUCHUMOCTEH CBOWCTB OJHOT'O OOBEKTa OT CBOMCTB JIPYrHX
0O0BEKTOB.

4) HaboOp CYIICCTBYIOIIUX B MPOCTPAHCTBE U BO BPEMEHH OOBEKTOB, KOTOPHIC
HUKAaK HE CBSI3aHBI JPYT C IPYTOM.

3. CBs13b B cHCTEME — ITO



1) MHOXECTBO COCTaBJSIONIMX €IUHCTBO OOBEKTOB, XapaKTCPU3YHOIIUXCS
LEJIOCTHOCTBIO U KAYECTBEHHOM OINPEIEIEHHOCTHIO.

2) HemenuMas dYacTh CHCTEMBI, O00JaJaolias CaMOCTOSTCIBHOCTBIO 10
OTHOUIEHUIO K IaHHOM CUCTEME.

3) COBOKYIHOCTh 3aBUCHUMOCTEH CBOWCTB OJHOI'O OOBEKTa OT CBOMCTB JIPYIrHX
00OBEKTOB.

4) HaOop CyIIECTBYIOUIMX B MPOCTPAHCTBE U BO BPEMEHU OOBEKTOB, KOTOPHIE,
KaK MpeJnoyiaraercs, AeMCTBYIOT Ha CUCTEMY.

4. Dj1eMeHT cuCTeMbl SBJISAETCH

1) cBsI3yIOIIIEH YaCThIO CHCTEMBI.

2) HanboJjiee H3AMEHUYNBOW YaCThIO CHCTEMEI.
3) nanee IEIMMON YaCThIO CHCTEMBI.

4) nanee HE neammoli 4acThIO CHCTEMBI.

5. O6o3Hauenne B BuaeA = {a} B TeOpUU MHOKECTB IPUMEHSIETCS JIJIsI

1) MHO)KECTBA 3JIEMEHTOB CHCTEMBI.

2) MHOXKECTBA CBSI3€H B CHCTEME.

3) COBOKYIMHOCTH BCEX CBOMCTB 3JICMEHTA.
4) CTPYKTYpPbI CHCTEMBI.

6. Ooo3nauenne B Bujae Q = {(;} B Teopun MHOKeCTB MPUMEHSIETCS J1JIsI

1) MHOKECTBA JIEMEHTOB CUCTEMBI.

2) MHOYXKECTBA CBSI3€H B CHCTEME.

3) COBOKYITHOCTH BCEX CBOMCTB 3JIEMEHTA.
4) CTPYKTYpPbI CHCTEMBI.

7. O6o3nauenue B Bujae Z = {Z} B TeOPUH MHOKECTB PUMEHSIETCSI JIIsA

1) MHOKECTBA JIEMEHTOB CHCTEMBI.

2) MHOXKECTBa CBSI3€H B CHCTEME.

3) COBOKYITHOCTH BCEX CBOMCTB 3JIEMEHTA.
4) CTPYKTYpPBI CHCTEMBI.

8. COBOKYIIHOCTH BCeX CBOMCTB 3J1eMEeHTAa onpe/eJisier
1) CTPYKTYpY CHCTEMBI.
2) NOBEACHUE CUCTEMBI.
3) cocTOSIHUE CUCTEMBI.

4) cOCTOSIHUE JICMEHTA.

9. CTpykTypa cucTeMbl — 3TO



1) COBOKYIMHOCTH 3JICMEHTOB CUCTEMBI U CBSA3EH MEXKITy HHUMH.
2) HaOOp BceX 00BEKTOB, BXOISAIINX B COCTaB CHCTEMBL.

3) MHOKECTBO BCEX CBOMCTB BCEX AJIEMEHTOB CHCTEMBL.

4) COBOKYITHOCTh BCEX COCTOSIHHI BCEX €€ IJIEMEHTOB.

10. O6o03nauenne B Buae D = {A, Q} B Teopuu MHOKeCTB IPUMEHSIETCS 1T

1) MHOKECTBO 3JIEMECHTOB CHCTEMBI.

2) CTPYKTypy CHUCTEMBEI.

3) MHOXKECTBO CBSI3€H B CHCTEME.

4) COBOKYITHOCTh BCEX CBOMCTB 3JIEMEHTA.

11. CtpykTypa cucTremMbl ABJIsSIETCS ee

1) TMHAMHYECKOH MOIEIBIO.

2) HanboJree N3MEHIMBON XapaKTEPUCTHKOM.
3) cTaTU4YeCKOi MOJIEIBIO.

4) MOJIEeIbIO TTOBEICHUS.

12. CTpyKTypa cHCTeMbI XapaKTepu3yeT ee

1) cIoCOOHOCTh K M3MEHEHHIO BO BPEMEHH.
2) 1eJb CyIIEeCTBOBAHUSI.

3) moBeACHHE.

4) cTpoeHHue.

13. CTpyKTypa cucTeMbl

1) He yYHTBhIBAET MHOXECTBO €€ COCTOSIHUH.

2) XapakTepu3yeT MHOXKECTBO €€ COCTOSTHUIA.

3) MO3BOJISIET ONPEICIIUTh €€ TTOBEICHHE.

4) npezacrasiseT coboi HanboJiee NU3MEHYMBYIO XapaKTEPUCTHKY CHCTEMBI.

14. Crpykrypa cucrembl HE MoskeT ObITH mpeacTaB/ieHA ¢ IOMOLIBLIO

1) MaTeMaTHYECKOTro arapara TEOPUU MHOXKECTB.

2) MaTeMaTW4YeCKOro amnmapara TEOPHMH BEPOSATHOCTH M MaTeMaTHYECKOM
CTaTHUCTHKH.

3) anmapara Teopuu rpados.

4) METOI0B MATPHUYHOTO aHAIIH3A.



15. Ha pucyHke noka3zana
CTPYKTYPAa CUCTEMBI,
NpeACcTABJEHHAS ¢ IOMOIIBIO
anmapara

1) TeOpHH MHOKECTB.

2) MaTpUYHOTO aHAJU3A.
3) Teopuu rpados.

4) Teopur ANTOPUTMOB.

16. Ha pucyHke noka3zana
CTPYKTYPA CHUCTEMBI,
NpeaCcTABJIEHHAS ¢ IOMOIIbIO
anmapara

1) TeoprH MHOKECTB.

2) TEOpUU aJITOPUTMOB.
3) Teopuu rpados.

4) MaTpUYHOTO aHAIIN3A.

17. IllpeacraBjieHHasi HA
PHCYHKe CTPYKTYypa
CHCTEMBI ABJSACTCH

1) cereBoii.

2) CKEJIETHOM.

3) LIEHTPAIUCTCKOM.
4) nepapXu4ECKO.

18. [IpeacraBiieHHas1 HA
PHCYHKe CTPYKTYpPa CUCTEMbI
SIBJISICTCS

1) ceteBoii.

2) CKeJIETHOM.

3) LEHTPATKCTCKOM.
4) uepapXu4ecKou.
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19. [IpeacraBiieHHas1 HA
PHUCYHKe CTPYKTYpPa CHCTEMbI
SIBJISCTCH

1) ceteBoii.
2) CKEJIETHOM.

3) EHTPAITHCTCKOM.
4) nepapXu4eCcKOi.

20. IIpeacraBieHHasi HA
PHUCYHKE CTPYKTYPa CHCTEMBbI
siBJIsIeTCS

1) cereBoii.

2) CKEJIETHOA.

3) HEHTPAITHCTCKOM.

4) nepapXu4ECKOM.

21. IlpuBeaeHHO MAaTpHUIle CMEKHOCTH COOTBETCTBYeT CTPYKTypa

G~O

CHUCTEMBI HOMEP.
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22. CocTosiHME CUCTEeMbI — JTO



1) COBOKYIMHOCTh 3aBUCUMOCTEH CBOWCTB OJHOTO DJIEMEHTA OT CBOMCTB JPYTHX
JJIEMEHTOB.

2) COBOKYIHOCTH COCTOSIHHI €€ N JIEMEHTOB U CBSI3€H MEXIY HUMH.

3) COBOKYITHOCTBH BCEX CBOMCTB OCHOBHOT'O 3JICMCHTA.

4) HaOop CyIIECTBYIOIIMX B MPOCTPAHCTBE U BO BPEMEHU OOBEKTOB, KOTOPHIE
CBsI3aHbI JPYT C APYIOM.

23, OGosmauenme B muge 2 - G Lo oo 2o s Z)

MHOKECTB IPUMEHACTCH 1JIsA

B TeopuM

1) COBOKYIIHOCTH CBSI3€i B CHCTEME.

2) COBOKYITHOCTH 3JICMEHTOB B CHCTEME.
3) COCTOSIHMSI CHCTEMBL.

4) CTPYKTYPBI CHCTEMBI.

24. Bxoabl cUCTEeMBI X, — J3TO

1) pa3nu4HbIC TOYKH MPHIOKEHUS BIUsHUS (BO3ICHCTBHSI) BHEIIHEH Cpe/bl HA
CHCTEMY.

2) BEIIECTBO, SHEPrUs WM HH(GOpPMAIHs, MPeoOpa3oBaHHBIE B PE3YJIBTATE
(YHKIIMOHUPOBAHUS CHCTEMBI.

3) ocoObIe CBs3M, BO3BpAIIAIOIINAEC YaCTh BEIIECTBA, SHEPTUU WU HH(DOpMauu
B MIEPBBIN OJIOK CUCTEMBI.

4) pasnuyHBIC TOYKH MPHWIOKCHHS BIHMSHUSA (BO3IEHUCTBUS) CHCTEMBI Ha
BHEIIIHIOIO CPELy.

25. Bextop X = (X1, X2, ... Xn) Ha3pIBaIOT

1) BXOJOM CHCTEMBEI.

2) BBIXOJIOM CHCTEMBL.

3) COCTOSTHHEM CHCTEMBI.
4) COCTOSTHHEM DJICMCHTA.

26. BpIxoabl cucTeMbl Y, — 3TO

1) pa3nuuHbIC TOYKH NMPHUIIOKEHUS BIHSHHS (BO3JCHCTBHSI) BHEIIHEH Cpelbl Ha
CUCTEMY.

2) pa3NUYHBIC TOYKH TPUIOKCHUS BIUSHUS (BO3IEHCTBHS) CHUCTEMBI Ha
BHEIITHIOKO CPeTy.

3) BemiecTBO, JHEprus WiM HHpOpMaNMs, MMOISKAIUE TPEoOpa30BaHUIO
JTAHHOW CUCTEMOM.

4) ocoObie CBsI3M, BO3BPAIIAIOIINEC YaCTh BEIIECTBA, JHEPTUU WM UHPOPMALIUN
B IIEPBBINA OJIOK CHCTEMBI.

27. O6paTHas cBsI3b — 3TO



1) OTBCTHAsA pcaKuusd CHUCTCMBI Ha BOBI[GP'ICTBI/IC, NpCANPHUHATOC BHCIITHHUM

VICTOYHHUKOM.
2) CBsI3b, KOTOpas CIYXUT JJIS Iepeaadn nH(OpMaIuy, YSHEPTUU WIIH BEIICCTBA

U3 CUCTEMBI BO BHEIIHIOIO CPENY.
3) TO, YTO COEOWHSET BBIXOJ CO BXOJOM CHCTEMBI M HCIOJB3YETCS JUIS

KOHTPOJIS 32 U3MEHEHUEM BBIXO/A.
4) cBsI3b, KOTOpAsi CITYXKHT JUIS TIepeiaydl SHEPTUH, BEIIECTBA I UHPOPMALIUN

Y3 BHELIHEW CPEJbl B CUCTEMY.

28. Ha pucyHnke Haj CTPeJIKOi MPONylieHa HANUCh!

BXoA4bl
A T

BbIXO bl
CocTosiHuA AL,

??7?

1) BO3/CHiCTBHE CHCTEMHOTO TIOTPEOUTEIIS.
2) BBIXOJT CHCTEMBI

3) orpaHUYEHUS CHCTEMBI.

4) oOpaTHast CBSI3b.

29. JIBuKeHNe CHCTEMBI — 3TO MpoIece

1) nociea0BaTeIbHOTO U3MEHEHUS €€ COCTOSHHSI.

2) nepeMelneHus Bcero Habopa 3JIEMEHTOB B IIPOCTPAHCTBE.

3) U3MECHEHUS €€ CTPYKTYPHI.

4) u3MeHeHHUsI XOTs Obl OIHOM KOOPAMHATHI JIOOOr0 M3 €¢ DICMEHTOB B
HPOCTPAHCTBE.

30. Jns Bbiaedenusi kjaaccoB cucrem HE wucnoandyercsi Takoid
KJIacCH(PUKALNMOHHBIN NMPU3HAK KAK

1) mpupoja IeMEHTOB.

2) CKOPOCTh U3MEHEHUS COCTOSTHUI CUCTEMBI.
3) IPOUCXOXKICHNUE CUCTEMBI.

4) TIUTETHFHOCTh CYIIECTBOBAHHSI.

31. Jlns Bbiaedenusi kjaaccoB cucrem HE wucnoab3yercsi  Takoid
KJIACCH(PUKALMOHHBIN NMPU3HAK KAK

1) M3MEHYHUBOCTH CBOWCTB.

2) CTEIICHD CIIOKHOCTH.

3) KOJIMYECTBO IJIEMEHTOB B CUCTEME.
4) oTHOIIIEHHE K CpeIe.



32. Jnsa Bbiaedenusi kjaaccoB cucrem HE wucnoandyercss Takoil
KJIACCU(PUKANMOHHBIA MPU3HAK KAK

1) peakuus Ha BO3MYIIAOIINE BO3ICHCTBUSI.

2) xapakTep MOBEICHHUS.

3) cremneHb y4acTus JIOJCH B peaau3aliy yIPaBISIONUX BO3ACHCTBHU.
4) HanmM4Ke B CHCTEME OOpaTHBIX CBSI3EH.

33. I1o npupoae 3jIeMEHTOB CHCTEMBbI JIeJISITCS Ha

1) peanbHbIe 1 aOCTPAKTHBIE.

2) eCTECTBEHHBIC  UCKYCCTBEHHBIC CUCTEMBI.
3) craTuyeckue u JMHAMHYCCKHE.

4) MOCTOSIHHBIC U BPEMEHHbIE.

34. B 3aBUCUMOCTH OT MPOUCXOKAEHUS BbIIEJIAIOT

1) ctaTuyeckue U TMHAMHYECKUE.

2) eCTECTBCHHBIC M HCKYCCTBCHHBIC CHCTEMBI.
3) MOCTOSIHHBIE ¥ BPEMEHHEIE.

4) cucTeMBbl C yIpaBJIeHHEM U 03 yIpaBIICHUS .

35. 1o JJIUTEJIbHOCTH CYIIECTBOBAHUS CUCTEMbI NMOAPA3Ae/sIIOTCA HA

1) ecTecTBEHHBIC ¥ UCKYCCTBEHHBIC CCTEMBI.
2) cTaTU4ecKue U JUHAMHYECKHE.

3) MOCTOSIHHBIE ¥ BPEMEHHEIC.

4) N30TUPOBAHHBIE, 3aKPHITHIC, OTKPHITHIC.

36. B 3aBHCHMMOCTH OT CT€NEHH M3MEHUYHUBOCTH CBOICTB CHCTEMBI ACJIATCA
Ha

1) ecTeCTBEHHBIC H UCKYCCTBEHHBIC CHCTEMBI.
2) TIOCTOSTHHBIE ¥ BPEMCHHEIC.

3) cucTeMbl C ynpaBiIeHHEM U 03 YIIpaBICHUS .
4) craTyecKre ¥ JUHAMHYECKHE.

37. B 3aBHCHMOCTH OT CTENEHH CJI0KHOCTH CUCTEMBI JIeJISITCH HA
1) mpocThie, CI0XKHBIC U OOJBIIHE.

2) CHCTEMBI C yIIpaBJICHUEM H 03 yIpaBJICHHUS.

3) aKTUBHBIC U TTACCUBHBIC CUCTEMBI.

4) nebosbine, CpeaHue U OOJIbIIHE.

38. Ilo XapaKkTepy NoBCACHUA BCC CUCTEMbBI MOAPaA3aACaAAIOTCH HA



1) u30JIMpOBaHHbIE, 3aKPBITHIC, OTKPHITHIE.

2) CUCTEMBI C yIpaBJICHUEM U 0€3 yIpaBJICHHUS.

3) aKTUBHBIC U TTACCUBHBIC CHCTEMBI.

4) TeXHUYECKHUE, YEIIOBEKO-MAIIMHHBIC, OPTraHU3aIIMOHHEIC.

39. PeanbHbiMHu ((pU3HUECKUMH) CHCTEMAMU SIBJISIIOTCSI CHCTEMbI, KOTOPbIE

1) 0OMEHHMBAIOTCS CO CPEION PHEPTHEH U BEIICCTBOM.

2) HEe UMCIOT MPSIMBIX aHAJIOTOB B PEaJIbHOM MHpE.

3) coCcTOST U3 MaTepUATbHBIX AJICMECHTOB.

4) Oyayud TPOAYKTOM PAa3BUTHS MPUPOJBLI, BO3HUKIN 0€3 BMEIIATEIbCTBA
YeJioBeKa.

40. AﬁCTpaKTHbIMI/I CUCTEMaMU ABJJIANTCA CUCTEMBI, KOTOPLIC

1) ABASIOTCS PE3yJIbTATOM CO3UIATEIIBHOM JCSTEIbHOCTH YCIOBEKA.
2) KOTOpbIe HE OOMEHHBAIOTCS CO CPEION YHEPTHUEH U BEIECCTBOM.
3) He OOMEHHMBAIOTCS CO CPEJION PHEPTUEH U BEIIECCTBOM.

4) He UMEIOT MPSIMBIX AHAJIOTOB B PEAJIbHOM MUDE.

4]1. K mocTOSTHHBIM OTHOCSATCH CHUCTEMBI, KOTOPbIEC

1) B mporecce 3aJaHHOTO BpeMeHH (OYHKIMOHHUPOBAHHUS COXPAHSIOT
CYIIIECTBEHHBIC CBOMCTBA, OTPE/IEsIEMbIC MPETHA3HAYCHUEM dTUX CHCTEM.

2) He OOMEHHMBAIOTCS CO CPEION PHEPTUCH U BEIICCTBOM.

3) pu KCCIeIOBAaHUN KOTOPBIX MOYKHO TMPeHeOpeYh N3MEHEHUSIMH BO BPEMEHH
XapaKTEPUCTHUK UX CYIIECTBEHHBIX CBONCTB.

4) UMEIOT TOJBKO OJTHO COCTOSTHUE.

42. K cTaTH4eCKHM OTHOCATCH CUCTEMbI, KOTOpPbIE

1) B mpolecce 3aJaHHOTO BPEeMEHH (PYHKIIMOHHUPOBAHUS  COXPAHSIOT
CYIIECTBEHHBIE CBOMCTBA, ONPENEIAEMbIE MPETHA3HAYEHUEM 3THX CUCTEM.

2) TP KCCIIeIOBAaHUN KOTOPBIX MOXHO IMpeHeOpedh N3MEHECHUSMU BO BPEMCHH
XapaKTePUCTHUK UX CYIIECTBEHHBIX CBONCTB.

3) He OOMEHHMBAIOTCS CO CPEION PHEPTUEH U BEIICCTBOM.

4) UMEIOT TOJILKO TPH COCTOSIHHSI.

43. YenoBeKO-MAIIMHHBIMM CHCTEMAMH HAa3bIBAIOT TaKHe CHCTEMBI,
KOTOpbIe

1) o0ecrneynBarOT aBTOMATHYECKYIO O0pabOTKy WH(OpPMAIMU, BBOJAUMOM
4eJIOBEKOM.
2) GYHKITMOHUPYIOT O€3 yJacTHs deoBeKa.



3) mpenmojararoT, 4TO OKOHYATENHFHOE pEUICHHWE IPHHUMAET YeIOBeK, a
CpeACTBa aBTOMATH3AIUHU JIMIIb TOMOTAIOT €My B 000CHOBaHHU MPABUIBHOCTH 3TOTO
pelIeHusl.

4) 3amaroT ycnoBus s 3PPEKTUBHONH 00paboTKH HH(POPMAIIUH, BBITOTHAEMON
IPOEKTHPOBILIUKOM.

44, K OpPraHm3alilMOHHBIM CHCTEMAM OTHOCHATCH
CHUCTEMBI, KOTOPbIEC

1) 3anarot ycioBust st 3 HEKTUBHONH 00paObOTKH HH(POPMAIIHH, BBITOJTHICMON
IIPOCKTHUPOBITUKOM.

2) o0ecreyuBalOT aBTOMATHYECKYI0 00paOOTKy uHGOpMAIlUU, BBOIUMOMN
YEJIIOBEKOM.

3) GYyHKIIMOHHUPYIOT O€3 yJacTHs YeIOBeKa.

4) mnpencTaBisAIOT COOOM COIMANbHBIE CHCTEMbl — TPYIIbI, KOJJICKTHBBI
JIFOJIEN, OOIIIECTBO B I[EJIOM.

45. AHAJIN3 — ITO METO/l MCCJIeIOBAHUSA, COAEeP:KAHUEM KOTOPOTo sIBJsieTCsl
COBOKYIHOCTH MPHEMOB Y 3aKOHOMEPHOCTEH

1) pacuseHeHHs peAMEeTa NCCIIETOBAHUS Ha COCTABIISIONINE €r0 YacTH.
2) COeIMHEHHMSI OT/ICJIbHBIX YaCTeH MpeMeTa B €IIMHOE 1IEII0e.

3) u3ydeHwus mpeaMera MpH J0CTATOYHO CUIIBHOM €T0 YBEITHUCHHU.

4) u3yueHus IpeIMeTa BHE CBSI3U €T0 C BHEIIHEH CpeIoii.

46. CuHTEe3 — ITO METO/ HCCJIeIOBAHMS, COeP:KAaHNEM KOTOPOTO SIBJIAETCS
COBOKYITHOCTH MPHEMOB 1 3aKOHOMEPHOCTEH

1) pacuseHeHHs peAMeTa NCCIIEIOBAHUS Ha COCTABIISIFOIIUE €r0 YacTH.
2) COeIMHEHUSI OTJCIBHBIX YaCTeH MPEIMETa B €IUHOC LIEJIOC.

3) u3y4yeHHs MpeaMeTa MpU JOCTATOYHO CHIIBHOM €T0 YBEITUYCHUH.

4) u3yueHwusl peIMeTa BHE CBSI3U €r0 C BHEIIHEH CpejIoi.

47. Peaam3anuu CMCTEMHOIO MOAX0/1A NMPeIyCMATPHUBAET BbINOJIHEHHE
M0CJIeI0BATEJIbHOCTH J€MCTBHUM.
A) GopMyYJHMPOBKY 3a1a4M UCCJIETOBAHNS,;
B) BhIfIBJIeHHE 00beKTA HCCIETOBAHNS KAK CHCTEMBI H3 OKPY:KaIOLIEH Cpeabl;
B) ycraHoB/ieHHe BHYTPeHHEH CTPYKTYPbI CHCTEMbI H BbIsIBJIEHH € BHEITHUX
CBsI3eH;
I') onpenesienne mesiei mepea djieMeHTAMH UCXOAS U3 0KUIAeMOro pe3yJibTara
BCell CHCTEMBI,

1) 31ech BCe ATAITbI IEPEYUCICHBI BEPHO.

2) tamnbl A) 1 B) Hy)KHO IOMEHSATh MECTaMH.

3) HyxHO n00aBUThH dTan /) pa3pabOTKy MOJEIM CHCTEMBI M MPOBEJICHUE Ha
HeH uccieqoBaHuM.



4) stan B) He BXOIUT B 3a/1a4y.

48. 3agaum aHaJIM3a BKJIKYAIOT onpeaejgacHuce

1) BHENIHETO BO3/ICHCTBHUS HAa CHCTEMY .

2) BIIUSTHUS CUCTEMBI Ha BHEIITHIOKO CPELy.

3) CBOWCTB CHCTEMBbI [0 W3BECTHOH CTPYKTYpe, HW3yYEHUE CBOWCTB YXKe
CYILECTBYIOIIEr0 00pa30BaHUsl.

4) cTpYKTyphl CHCTEMBI 10 €€ CBOWCTBaM, T.€. CO3JaHHWE HOBOW CTPYKTYPHI,
KOTOpas J0JKHA 00J1a7aTh KeTaeMbIMU CBOMCTBAMU.

49.3ana4uM CHHTE3a BKJIKYAKOT onpeaeeHue

1) CTpYKTypbl CHUCTEMBI [0 €€ CBOWCTBaM, T.C. CO3JaHHE HOBOH CTPYKTYpHI,
KOTOpas J0JDKHA 00J1a7aTh KeJTaeMbIMU CBOMCTBAMU.

2) BHEIITHETO BO3JICHCTBUS HA CUCTEMY.

3) BIMSHHS CHCTEMbI Ha BHEIITHIOIO CPEITY.

4) CBOWCTB CHCTEMBI TI0 H3BECTHOW CTPYKTYpe, M3YYCHHE CBOWMCTB YKE
CYILLECTBYIOIIEro 00pa30BaHUsl.

Tema 4. Uepapxnueckasi CTPYKTypPa XUMHY€ECKOT0 IPOU3BOICTBA
1. XuMHKO — TEXHOJIOTHYECKAsl CHCTeMa —ITO

1) anmapart, yrnpaBjieHHue KOTOPbIM OCYIIECTBIISIETCS ¢ TOMOIIBI0 KOMITBIOTEPOB.

2) TpyIilia anmnaparoB, yCTAaHOBJICHHAS HAa OJTHOM Y4YacTKe IieXa.

3) COBOKYIHOCTh B3aMMOCBSI3aHHBIX TCXHOJIOTMYECKUMHU TOTOKAMU M
NENCTBYIONIMX KaK OJTHO LEJI0€ anmnapaTos.

4)  TexHHWYeCKas  JIOKyMEHTAIlMs,  BKJIIOYaromias  (QYHKIHOHAIbHYIO,
CTPYKTYPHYIO, TEXHOJIOTUYECKYIO U ONIEPATOPHYIO CXEMbI XUMUKO-TEXHOJIOTHYECKOTO
nporiecca.

2. Ha pucynke, nzoopa:xkamomem coctaB XTC B BepxHeM 0J10Ke

NPOMyIIeHa HAMNMUCH:

lw
1) mporuecc.
X
2) ammapar. —» ?? -
3) XUMHKO-TEXHOJIOTHUECKAsT tu
cucTeMa. Cucroma
ynpaeneHus

4) onepaliOHHAsI CHCTEMA.




3. DaeMeHTOM WK AaJjiee Heaeaumoi yacthio X TC aBiasercsa

1) peareHr.

2) onepatop XTC.

3) 6moxk onepartopos XTC.

4) TeXHOJIOTHYECKOE YCTPOUCTBO.

4. K 0oCHOBHBIM KJlaccaM TexHoJiornueckux omepatopoB HE ortHocsiTcst
ONepaTopsl MPOIECCOB:

A) XHMHYECKHX,

B) TemnoBbIX,

B) pusznuecknx,

I') MaccooOMeHHBIX,

1) MeXaHMYeCKHX,

E) ruapoMexaHnyecKux

1) J)
2)T)
3) B)
4) E)

5. Ha pucynke

BMeCTO 777
bes m3mMeHeHHA o 2?7  mpomeccH C H3MEHEeHHEM
JM0JIKHO OBITH arperarHoro arPerarHOTO
COCTOSAHHA m [ | COCTOSHHA
BIIMCAHO. Harpepamme |- — KoHmeHcamnmg
1) runpo- OXnaxjaeHne H || Cyxaz
MEXAHUYECKHUE. KOH I HC Al
ITporanHBaHue —
2) MeXaHUYeCKHE. e S——
3) MaccooOMeHHBIE. Crexamme -
4) TerIoBkIE. — OTBep/ieBanie

6. K maccooomennbimM npoueccam HE oTHocsTCS rpynna npoueccos

1) SKCTPaKIIMOHHBIX

2) COpOIMOHHBIX

3) MeMOpaHHBIX

4) hopmooOpa3yroIIHx

7. K ky1accy ruipoMexaHn4ecKHUX Mpo1eccoB OTHOCATCS:
- IJICHOYHOE TeYeHHe KHAKOCTEH,

- pa3aesieHne HEOTHOPOIAHBIX CHCTEM,

- o0pa3oBaHue HEOHOPOAHBIX CUCTEM,



- TPAHCIIOPTHPOBAHHUE )KUIKOCTEI,

- TPAHCTIIOPTHPOBAHNE TA3000Pa3HBIX CHCTEM,
a TaKKe:

1) koHIEeHCALHS

2) nuaau3

3) mporeccrl 6apdboTaka

4) abcopOnus

8. K kiaccy mexanuueckux npoueccoB HE oTtHocurcs

1) cenaparust
2) doTarus

3) nmuThe

4) no3upoBaHue

9. IMoacucremoii XTC Ha3bpIiBalOT 00/1a12101IYI0 OTHOCHUTEJIbHOM
aBTOHOMHOCTHI0 B pamMkax XTC COBOKYMHOCTB ............... , 00beIHMHEHHBIX
€IMHOH TEeXHOJI0rH4eCKOM 1eJblO.

1) onepatopos.

2) IPOIIECCOB.

3) MpOU3BOJCTBEHHBIX YCTAaHOBOK.
4) periiaMeHTUPOBAHHBIX PaOOT.

10. Un:xenepHoe opopmienne noacucrembl XTC cooTBeTCTBYET

1) TEXHOJIOTHYECKOM OTEPAIHH.
2) POU3BOJICTBEHHOW YCTaHOBKE.
3) TEXHOJIOTHYECKOMY aIlapary.
4) TeXHOJIOTHYECKOMY IPOIIECCY.

11. Onepauuonnas cucrema XTC HE Briwuaer B ceds1 moacucremy
1) MOATOTOBKY CHIPhS M KaTAJIN3aTOPOB

2) BbIJICJICHHE TIEJICBOTO MPOYKTa

3) MpOU3BOJCTBO PHEPTUN

4) 00pabOTKy TEXHHYECKOTO MPOIYKTa

12. B suelike A Ta0JIHIbI



NOACWCTEMbI ONEPALWOHHOW CUCTEMbI XTC

A XMnyeckoe
npeBpaLweHe

b

B

NoOACUCTEMbI MHOPACTPYKTYPhLI XTC

JHEPIOKOMIMNEKC

JKOAOrM3aUL KA

r H

E

NOACUCTEM
XTC

J0JI2KHA ObITH HAJNHUCH.

1) IpoM3BOACTBO PHEPTUH

2) pexyrneparys SHeprHu

3) BOAOIOATOTOBKA

4) IOArOTOBKA CBHIPhS M KaTaIN3aTOPOB

13. B stueiike B Ta0auubI

NOACWCTEMbI ONEPALWMOHHOW CUCTEMbI XTC

A XMuyeckoe
npeepalweHve

b

B

NoOACUCTEMbI MHOPACTPYKTYPbLI XTC

SHEPIOKOMMNEKC

JKOAOrM3aL KA

r H

E

NoACHCTEM
XTC

JOJIKHA OBITH HAAINCK.

1) 06paboTKa TEXHUYECKOTO MPOTYKTa
2) IPOU3BOJICTBO SHEPTUU

3) pekynepaius SHepriu

4) BOAOIIOATOTOBKA

14. B siueiike E Tadauub1

NOACWUCTEMbI ONEPALMOHHON CUCTEMbI XTC

A XMnyeckoe
npespaleHe

b

B

NoOACUCTEMBI MHOPACTPYKTYPb

| XTC

DHEPIOKOMIMNEKC

r H

E

IKoAor1M3aL s
noacucrem
XTC

JO0JI2KHA ObITh HaIIIUCh.

1) 00paboTKa TEXHHYECKOTO MPOIYyKTa
2) BOAOIIOATOTOBKA

3) BbIJICIICHHE LIEJICBOTO MTPOYKTa

4) NOArOTOBKA CBHIPhS M KaTaJIN3aTOPOB




15. Ha pucynke noka3ano rpaduyeckoe usoopaxenue oneparopa XTC u

ero GQyHKuuu

1) mexdazroro ooOmMeHa.

2) CMEIICHHUS.

3) XUMHUYECKOTO MTPEBPAIICHUS.
4) HarpeBa WIHA OXJIaKICHUS.

16. Ha pucynke noka3aHno rpaduyeckoe usoopaxenue oneparopa XTC u
ero pyHkuuu

1) mexdaznoro ooOmMeHa.

2) XUMHAYECKOTO MPEBPAICHUS.

3) cxKaTHS WA PACITHPEHHUS.

4) u3MEHEHHS arperaTHOrO COCTOSHHSI.

17. Ha pucyHke noka3aHo rpaguueckoe u3oopaxeHue
............ coequnenusi oneparopoB XTC.

~SUSILT

1) mocenoBaTeaIbHOTO.
2) mapauienbHOTO.

3) 00BOIHOTO.

4) oOpaTHOTO.

18. TEXHOJOTHMYECKAsl CBA3b MEXKAY olepaTopaMu
XapakTepu3yeTrcsi TeM, YTO BBLIXOAAINMH W3 OJHOTO 3JIEMEHTA TMOTOK SIBJsIeTCSI
BXOJSIIIMM  JIJIS1  CJIEAYIOLIEro 3JieMeHTa, M BCe TEeXHOJOrnyeckue MNOTOKHU
NMPOXOIAT Yepe3 KaK/blii 3JIeMeHT He 0oJiee 0JIHOr0 pa3a.

1) oOpaTtHas

2) 00BOTHAS

3) mociiemoBaTeIbHAs
4) napasuienbHas

19. Ilpum  ....oovennnne, BKJIIOYEHUH ONEPATOPOB OCHOBHOM IOTOK

pa3aesisieTcsi HA HECKOJIbKO MOOOYHBIX, KAMXAbIA M3 KOTOPBIX NMPOXOIMT 4Yepe3
pa3sHble MJIM OJAHOTHIIHBbIC 3JIEMEHTBI, a 3aTeM CHOBAa COeJUHsAETCS B OOIUI

MOTOK.



1) 0OBOTHOM.

3) obpaTHOM.

4) 1mocien0BaTeILHOM.
4) napajuIeIbHOM.

20, coeJlUHEHMEe 3JIeMEHTOB CHCTEMBbI IpeaycMaTpuBaeT
pa3iejieHre OCHOBHOTIO MOTOKA HA /IBA. IJIABHBIN MPOXOIUT Yepe3 Bce IJIeMEHTHI,
NMOOOYHBIH 00XOAHUT OJAMH WJIM HECKOJbKO 3JIEMEHTOB H CHOBA COCJIHMHAETCHA C

rJ1aBHBIM.

1) o6BOAHOE.

2) mapaJuieiabHoe.

3) obpaTtHOE

4) mocneoBaTeIbHOE.

21 COeIMHEHHEe XApPaKTepPU3yeTCs TeM, YTO OCHOBHOW NMOTOK
pa3aesisieTcsl Ha BA. IJIABHBIH MOCTYNaeT B CJIEAYIONIUI 3J1eMeHT, a M000YHbII
BO3BpAIIaeTCs B OJUH U3 MPeIbLIYIIUX 3JIEMEHTOB, I/Ie COeTUHSIETCS C TJIABHBIM.

1) mapaienbHoe.

2) obpaTHOE

3) obBOHOE.

4) nocneaoBaTenbHOE.

2 COeUHEHHEe MCTOJb3YIOT /ISl TEXHOJOTHYeCKHUX
NMPOILECCOB C HEBLICOKOI KOHBEPCHEH ChIPbsI 32 OIUH NMPOXO0/1 Yepe3 peaKkTop

1) napaensHoe.

2) mocJie10BaTeIbHOE.
3) obpaTHoe.

4) oOBOHOE.

23, coelMHEHHEe 3JIeMEHTOB OOBLIYHO HCHOJIb3YeTCs IJIA
TOPMOsKeHHsI OBICTPBIX CHJIbHO-IK30TEPMUYECKUX PeAKIIMIA.

1) mapaiienbHoe.

2) obpaTHoe.

3) mocie1oBaTeIbHOE.
4) o0BoHOE.

24, coelUHEHHEe OIlepaTopoB INpUMEHsieTcd 14
NoBbIIeHUsA npousBoauTeabHocT XTC.

1) mapaiensHoe.
2) 00BOIHOE.
3) mocenoBaTeNbHOE.



4) obOpatHoe.

25, coeJlUHEHHE OINepaTopoB, HamNpuMep, BKJIOYEHUE
XMMHMYECKMX PeaKTOPOB B KacKajJ MpuMeHsieTcs A oOecnedeHus 0oJiee
BbICOKOII KOHBEpPCHM WJIM [JI1 yBeJUYeHHs CTeNeHH W3BJieYeHHs] BPeIHOMH
NpUMeCcH U3 XUMHYeCKOr0 MPOAYKTa.

1) o6BOAHOE.

2) MoCIIeI0BaTEIILHOE.
3) mapasurensHoe.

4) obOpatHoe.

26. DyjeMEeHTAMH CTPYKTYpbl B (YHKIHMOHAJIBLHOI cXeMe BBICTYNAIOT
.............. , COIMHEHHbIEe MATEPHATLHBIMHU CBA3SIMH.
1) anmaparsl.
2) TEXHOJIOTUYECKUE OIEPATOPEI.
3) OACHCTEMBL.
4) TpyIIIsl anmapaTos.

27. DjieMeHTaMU ONePATOPHOM CXeMBbI CJIYKAT

1) anmaparsl.

2) pyHKIIMOHATBHEIE OJIOKH.

3) MPOU3BOJICTBCHHBIC YCTAHOBKH.
4) TEXHOJIOTUYECKUE OTEPATOPHI.

28. B onepaTtopHyl cxeMy BKJIIOYEHA COBOKYNMHOCTb TEXHOJOTHYECKHX
ONePATOPOB, COCAUHEHHBIX .......c..vvueennnn. CBSI3SIMM.

1) MaTepuaTbHBIMH.

2) uHHOPMAITMOHHBIMHU.
3) SHEPreTHYECKUMHU.
4) oOpaTHBIMHU.

29, cXeMbl J1Aa0T HAarJsiiHOEe TpeJACTABJIEHUE O
(PU3UKO-XMMHUYECKOI CYIIHOCTH TEeXHOJOTHYECKHX MPOIeccoB, MCMOJIb3yeMbIX
CHCTEMOM JIJI51 MOC/IeI0BATEIbHOT0 NMPeBPaIlleHHs] ChIPbs B TOTOBBIii MPOIYKT.

1) TeXHOJIOTHYECKHUE.
2) oriepaTopHbIE.
3) CTpYKTypHBIE.
4) hyHKIIMOHATILHBIE.



30. B cTpykTypHOii cXeme omeparopbl NpeACTaBJeHbI B BHAe 0JIOKOB,
HMEKIIUX HECKOJIbKO BXO0J0B M BBIXOJ0B, COEJIMHEHHBIX MeKIy co0oil
CIUIOIIHBIMY JINHUSIMH, U300PAKAIOMHUMHA ................ CBSI3H.

1) sHEepreTUYecKue.
2) uadopMaIMOHHBIE.
3) maTepuaibHbIC.

4) oOpaTHbIE.

31. B otiinume OT ............ CXeMbl HAa CTPYKTYPHOH CXeMe NOKa3bIBalT
TaKKe JHEepPreTu4ecKue CBSA3M, KOTOpPbIe Yalle PacioJaraloT NepuneHInKyJIspHo
0JI0KY ¥ M300PaKA0T MYHKTHPOM.

1) NpUHITUITHATIEHOM.
2) pyHKIIMOHATBHOM.
3) TEeXHOJIOTUYECKOM.
4) orepaTOPHOM.

32. TexHosoruyeckasi cXxeMa COCTABJIsIETCS] HA OCHOBAHMHU ONEPATOPHOI,
MpH 3TOM B3aMeH TEXHOJIOTHYECKOIr0 OnepaTopa CTABHTCH ........... , KOTOPBIi
HauoboJiee COOTBETCTBYET TPeOOBAHHUSIM TO TEXHOJOTHYECKOH oOmepaium,
KOTOPAas OCYIIECTBJISIETCHA TAHHBIM ONIEPATOPOM.

1) anmapar.

2) CTPYKTYpHBIN OJIOK.

3) GYHKIIMOHAIBHBIN JIEMEHT.
4) mpon3BOICTBECHHBIN TIPOIIECC.

33. TexHojornyeckass cxemMa COCTOUT M3 .......... U rpaduuecKoro
U300paskeHusi COOTBETCTBYIOIIMX ANMAPATOB M TEXHOJOTHYECKUX JIUHUIA.

1) rpadrueckoro n300pakeHHs OIEPATOPOB.

2) OIMCaHUs TEXHOJOTHUECKOTO MpoIiecca.

3) OJOKOB, MMEIOIIMX HECKOJIHKO BXOJOB M BBIXOJOB, COCAMHCHHBIX MEXKIY
c000 CIUIONTHBIMU JTUHUAMH, U300pKAIOIIMMHU MaTepUaIbHbIE CBS3H.

4) noacucTeM, COCTUHCHHBIX MaTePHATBLHBIMU CBSI3SIMH.

34. OnmucaHue TEXHOJOTHYECKOH CXeMbl TMPOM3BOAUTCH MO KaKIOH
nojcucTeMe, HAYMHASL C NMOCTYNJIEHHS W NOATOTOBKH ChIPbSl M 3aKaH4YMBAasi
OTrPY3KOii TOTOBOIr0 MNPOAYKTA, € YKAa3aHHWEM OCHOBHBIX TEXHOJOTMYECKUX
napamMeTpoB  MpOLECCa,  XAPAKTEPUCTHKH  MCHOJb3yeMOr0  OCHOBHOIO
000py10BaHMsA, CUCTEM PeryJMpoOBaHUA U OJOKHPOBOK, CO CCHLIIKOM Ha

1) gepTex GYyHKIMOHATBHON CXEMBI.
2) HOpMaTUBHBIE TOKYMEHTBHI.
3) "uepTex TEXHOJIOTUICCKON CXEMBI.



4) cipaBOYHBIC MATEPHAJIBI.

35. Ha pucynke

Howmep Haumenosanue Kon |Texnunueckas |[Ipumeuanue
NO3UIMK  |000PyI0BaAHUS -BO |XapaKTEPUCTH
Ka
P-5 Peaktop-cyneypatop |1 |v=4m3 Karanor
PC3 PH-4-1 (POS8) IMATHPOBAHHOMN
anmaparypsl
H-14 Hacoc 2 |Q=20m3/u Karasor
UUAPKYJSIUAOHHBIN TS H=31 m cr.x.|" Xumuueckue
cyJib(hoMacchl N=7 kBT|Hacockl u3
2X-6P-1(3a) C n=2900 HEMETAIUTHYECKHUX
3JIEKTPOABUTATEIIEM 00/MuH MaTepuagoB”
BAOQ-42-2
MOKa3aH QparMeHr ........ CXeMBbl.
1) omiepaTopHOii.
2) pyHKIIMOHATBHOM.
3) CTPYKTYpPHOIA.
4) TeXHOJIOTHYECKOM.
Kpurepuu oueHku:
[IpolieHT npaBUIBHBIX OTBETOB Ha OIICHKA
BOIIPOCHI TECTA
< 60% 0 6anoB
> 60% , Ho< 74 % 5 6amtos
>74% , Ho<87 % 8 OatoB

>87 %

11 6asuioB




MHMWHOBPHAYKHW POCCHUUN
HuxHekaMCKU XMMHKO-TEXHOJIOTHUECKUNM HHCTUTYT (ritnan)
benepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEIKICHHUS
BBICIIIEr0 00Opa30BaHUs
«Ka3aHCKHI1 HAIMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET
QDaxkynremem _ MexaHUYECKUN

Kagheopa__Maiun v anmapatoB XUMHUYECKUX TPOU3BOJICTB

Y4eOHBIM MJIAaHOM IO HANPaBICHHUIO MOArOTOBKH MaructpoB: 15.04.02 «TexHonoruueckue
MaIllMHBI U 000PY/IOBaHUE»

(k00 u naumenosanue)

IMpoduns/mporpamma; _ «XUMHYECKOE MAIIMHO- U allIAPATOCTPOCHUE
(raumenosanue)

KonTpoabnas padora

Tema 6. /lekoMno3uIusA KaK BaKHEH M MPUHIMII CUCTEMHOI'0 AaHAJIU3A
Kontponbaas paGoTa mpenHasHayeHa Ui ONPEACIICHUS CTENEHU YCBOCHHS

CTYyJICHTaMH METOJa JACKOMIIO3UIIMKA TPH PEIICHHH 3a7a4 CHCTEMHOTO aHaJlh3a

TIPOIECCOB XUMUYECKON TEXHOJIOTHH.

Pemast koHTpONIBHYIO paboTy, TpeOyeTcs:

1) npencraButhb cTpykTypy XTC B BHIe OpUEHTUPOBAHHOTO rpada;

2) onpeeIuTh BCe KOHTYPbI, KOTOPBIE MOXHO BBIZICIUTH B CTpyKType XTC;

3) onpeeTuTh BCe KOMILIEKChI, KOTOPhIE MOKHO BbIIEIHTh B cTpykType XTC;

4) 11 PUBEICHHON MAaTPHIIBI CMEKHOCTH ITOCTPOUTH CITUCOK CMEKHOCTH rpada;

5) nns ctpykTypbl XTC MOCTpOUTH TaOJIMIIBI BXOJAHBIX U BHIXOJHBIX CBS3CH;

6) mocTpouTh MOJU(PHUIIMPOBAHHBIC TAOHIIBI CBS3CH.

Bapuant 1 Bapuant 2
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Bapuant 4
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— 12 6anioB
BrimonHens! Bce TpeboBaHus 3aanus K padbore. CTpykrypa rpada noctpoeHa 6e3

OIINOOK. rpa(I)I/I‘IGCKOG MMpCaACTaBJIICHUC CTPYKTYPBI BBIIIOJIHCHO YCTKO U BU3YaJIbHO IIOHATHO.

()

U MAaKCHUMAJBbHOHU OLICHKH

Kpurepun oueHku:

Kpurepu



3amaya perieHa ¢ MOMOIIBIO rPpadUIecKOro peaaKTopa BeKTOpHOro tuma. [Tokasansel Bce
KOHTYPBI B CTPYKType cuctembl. OnpeneneHsl Bce KoMiiekehl. [TocTpoen crimcok
cmexHocTd Tpada. C momMompo TabIHYHOTO TPOoIeccopa pa3padoTaHbl TaOIUIBI BXOAHBIX U
BBIXOJIHBIX CBSI3€H, MOIU(PUIIMPOBAHHAS TaOIUIA CBA3EH.

Kputepnii ouenku Ha 9,5 6a110B

Brimoaens! Bce TpeboBaHus 3a1aHus K padore. CTpykrypa rpada nocrpoeHa 6e3
omun6OoK. ['paduueckoe mpeacTaBieHrue CTPYKTYPHI BBIMIOJIHEHO HE BITOJIHE YETKO H
BU3yaJIbHO HE COBCEM TOHATHO. 3ajia4a pelieHa He ¢ TOMOIIbI0 TpauIecKOro peaakropa
BEeKTOpHOTO TuIa. [loka3aHbl HE BCe KOHTYPBI B CTPYKTYpe cucTeMbl. Komriekchl
OTIpeIeIICHBI YacTUIHO. [ToCTpOeH CIMCOK CMEXHOCTH rpada ¢ HEKOTOPBIMU omnOKaMu. B
Ta0JIMIIaX BXOHBIX Y BBIXOJHBIX CBSI3€H UMEIOTCS HECYIIIECTBEHHBIC OITUOKH,
MoauduIpoBaHHas TaOIUIA CBSA3EH MOCTPOEHA C MUHUMAIIBHBIMU TIOTPEIIHOCTSIMHU.

Kpurtepnii MUHUMAIbHON OLlEHKH — 7/ 0aJ110B

BrimosnHens! He Bce TpeboBaHus 3a7aHus K padote. B cTpykType rpada umerorcs
HEKOTOpbIe omMOKH. ["paduueckoe mpeacTaBieHnue CTPYKTYPhI BBIITOJIHEHO
HEMHOI'OITYTaHHO Y BU3yaJIbHO HE COBCEM IOHATHO. 3a/laya PEIIeHa HE C IOMOIIbIO
rpauyecKkoro peakropa BeKTopHoro tuna. [lokazaHoMmeHbl11e TOJIOBUHBI KOHTYPOB B
CTpYKType cuctembl. Komriekcsl onpeaeneHsl ¢ omuokaMu. [IocTpoeH ciucok CMexXHOCTH
rpada ¢ HEKOTOPHIMHU OIMOKamMu. B Tabmuiax BXOAHBIX U BBIXOIHBIX CBSI3€H MMEIOTCS
3HAYUTEIbHbIEC OIUMOKH, MOAU(UIIMPOBAHHAS Ta0JINIA CBSI3EH IOCTPOEHA CO MHOXKECTBOM
OLIMOOK.

KpuTtepuii oeHKH <HEeYA0BJIETBOPUTEIbHO:

Ecnu xoTs1 ObI 0IMH U3 IEPEYHUCICHHBIX KPUTEPUEB JJIT MUHUMAJILHOW OIICHKH HE
coOJr01aeTCsl, BBICTABIISIETCS OTICHKA «HEYAOBIETBOPUTEIHLHO», pab0Ta BO3BpAIlaeTCs Ha
TOpa0boTKY.



MUWUHOBPHAYKHU POCCHUUA
HmxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHIA HHCTUTYT (ritna)
benepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEIKICHHUS
BBICIIIEr0 00Opa30BaHUs
«Ka3aHCKHI1 HAIMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

@Daxyromem _ MexaHUYECKUU

Kagheopa__Maiuu v annapatoB XUMHUYECKUX TPOU3BOJICTB

Y4eOHbIM IJIaHOM TIO0 HamNpaBlIeHHWI0 MOAroTOBKH MaructpoB: 15.04.02 «TexHomoruyeckue
MAIlIMHBI 1 000PY/IOBAHHE

(k00 u naumenosanue)

[poduns/mporpamma; _ «XUMHYECKOE MAIIMHO- M allIAPAaTOCTPOCHUE
(raumenosanue)

KommuiekT 3aaHuii )il BBINIOJIHEHHUS pacuyeTHO-rpaguuecKoii padoTsl

b51.B.05 CucreMHBINW aHAIN3 XUMHUKO-TEXHOJIOTHYECKOU CUCTEMBI
(naumenosanue cmpykmyprozo noopazoenenis)

Tema 4: Uepapxus siBJIeHUI U UX CONOIYMHEHHOCTH B U3yYeHHUH MPOLECCOB H
anmnaparoB

3aganme. Ha ocHoOBe 3agaHHONM TEXHOJOTHYECKON CXEMBI XHUMHKO-TEXHOJIOTHMYECKON
CHCTEMBI pa3padboTaTh M ONMKUCATh PYHKIIMOHAIBHYIO, CTPYKTYPHYIO M ONIEPATOPHYIO CXEMBI.

Bapuanr 1

ChEDn THIDO0 N
A CREHIRA HECTHTW
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—
—w /
1y
CEHEA DATNDTA
1, 3, 7 — xononunbHUKH; 2 — COOPHUK KOHLIEHTPUPOBAHHOM THaponepekucu; 4 —
IIEHTPOOEKHBIM HAacoC-peakTop, S — ammapaT ¢ Memaikod, 6, 9 — pasmenuTenbHbIC

COCyJibl; 8 — COOpPHUK CMECH CEPHOM KUCIOTHI U aneToHa, 10 — HeiTpanuzatop.



Bapuanrt 2

T8
0

1 — Typbokommpeccop, 2 — HUPKYJIAIUOHHBIN KoMIIpeccop, 3, 7 —XOJIOAWIbHUKY, 4
—cenaparop, 5 — amcopbep, 6 —peakTop aamabaTUYECKOTO JeWcTBUS, O —
TEII000MEHHHK, 9 — KoTen-yrunusarop, 10 — cemaparop, 1 1 — npoccens, 12 — cO6opHUK
MeTaHoda-ceipia, 13, 14 — pekTruduKarmoOHHbIC KOJOHHBI.

Bapuant 3
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MeTaHon-chipey,

L

1 —xomrmpeccop, 2 — HUPKYJIAIMUOHHBIA KOoMITpeccop, 3,9 — Hacockl, 4 * peakTop
KUIISIIETo Cos, 5,6 —rTemmooOMeHHukn, 7 — XOJOIWIbHUK-KOHJEHcaTop, 8 —
cemapatop, 10 —xoTen-yTuim3arop.
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1—xononunbpHas ycTaHOBKa; 2, 4, 8—XONOIUIBHUKN, 3—COOPHUK KOHIEHTPUPOBAHHOU

THIPOTICPEKHUCH; S5— IEeHTPOOCKHBIH Hacoc-peakTop, 6—anmapar ¢ memankoi, 7, 10—

paszenuTenbHble  cOoCcyAbl, 9—COOpHUK CMECH CEepHOM KHCIOTHI M areroHa, 11—

HEUTpaIn3aTop.

Bapuant 5

1 — BuCIMHOBBIN PUIBTP; 2 — POTALIMOHHBIN KoMmIIpeccop; 3, 9, 12, 19 — xonoaunbHukH; 4 —
pecuBep; 5 — COOpPHHK H3OMPONWIOBOTO CHHpPTa;, 6 — wucnapurens-caryparop, / —
KOHTAKTHBIN anmapar; 8 — KoTen-ytunusarop; 9 — coopauk konaencara, 10 — ckpy6oep; 11 —
Hacochl, 12 — cOopHHK cTOYHOM BOJbI; 15 — cenaparop; 16 — pexkTudukamoHHble KOJIOHHBI,
17 — necdnermatopsl; 18 — kunsatuiabHUKH,; 20 — COOPHUK alleTOHA.



Bapuanrt 6

1 — ucnapurens; 2 — Hacochl, 3 — peakTop; 4 — BOJSHON XOJOJWIHHUK CMEIICHUS;, 5 —
XOJIOAWIBHUKH; 6 — OatiHs ¢ Hacaakoil; 7 — BoasHol ckpy06ep; 9 — cOopHUK alleToHa

| — uzonponuioBsiii cniupt; |1 — Bomopox; |1l —map; IV —Boaa; V — orxonsamue raszel;, VI —
TOBApPHbBIN allETOH.

Bapuaunrt 7
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1 — tpyOuaras neup nojporpesa HeTH, 2 — cenaparop rasza, 3 — peKTHPHUKAIIOHHAS
KOJIOHHA aTMOC(EpHOTo AaBieHUs, 4 — TEII000MEHHUKU-KOHEHCATOPbI, O —
XOJIOAWIBHUKH, 6, 7 — OTIapHbIE KOJIOHHBI, 8 — TpyO4arTas neds moorpea mMazyra, 9 —
BaKyyMHasl peKTHu(uKanoHHast KojgonHa. | — 6en3suH, || —murpoun, |1l — kepocun, 1V —
JU3eNIbHOE TOIINBO, V — ra3oiis, VI — masyt, VII — nap, VIII — Beperennoe macino, 1 X
— MAaIIMHHOE Macyo, X — Jierkoe IMUINHAPOBOe Maciio, X| — Tskenoe HUINHIPOBOE
macino, Xl — rynpon, Xl — rassi
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1 — remnooOMenHuKH, 2 — TpyOUaras neub, 3 — peakrop «KC», 4 —
peKTUHUKAITMOHHAS KOJIOHHA, 5 — XOJIOAUIBHUK-KOHIEHCATOp, 6 — Ta3o0Taenurens, 7 —
OoTIHapHaa KOJIOHHA, 8 — XOJOAMIbHUKH, 9 — 1nutamooTaenuTenb, 10 — y3en cmemenus, 11
— perenepatop katanuzaropa «KC», 12 — koren-yrunuzatop, 13 — snekrpouisTp.
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TexHomoruueckas cxema cuHTe3a ammuaka: 1 — kosjonHa (peaktop) cuuTe3a NHs 2 —
BOJISTHOW XOJIOAWIILHUK; 3 TETNIOOOMEHHUK; 4 — BO3YIIHBIN XONOIWIBHUK; 5 — cemapaTtop; 6
— cOOpHUK aMMHaKa, 7/ — IUPKYJISAIUOHHBIA KoMIIpeccop; 8 — KOHICHCAlMOHHAas KOJIOHHA,; 9-
UCTIAPHUTEITh



Bapuant 10
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H.S-9A Crabunua.
; 15 Map 6eH3unH

1, 8 — TerI00OMEHHUKH, 2 — [eYb ABYXCEKIIMOHHAs, 3 — PEaKTop THIpoodncTky, 4,10,
14 — xonoAWJIBHUKH, S — cenaparop TUAPOOYUCTKH, 6 — 3TaHOJAMUHHBIA abcopbep, 7 —
oTmapHasi KoJoHHa, 9 — peakrop minatdopmunra, 11 — cemapatop miargopMUHTa BBICOKOTO
nasnenusi, 12 — cenaparop raropMuHra HU3KOro AaBieHusi, 13 — KoJoHHA cTabuIn3anun
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| - ucmapurens NHj;
P 3 ] - MoAaYa TPEIOIIETro apa HA HCAaPEHUE

2 - marpeBarens NHs; AMMMAKA"

3 - koMmpeccop; 2 - moJaya rperoLero napa Ha mogorpeB Mc-
MAPEHHOr0 AMMHAKA;

3 - M0Ja4a BOABI HA IPOMEKYTOUYHOE OXJIAXK-
ICHUE BO3AYXa B KOMIIPECCOPE;

4 - XOJIOAHWJIBHHK BO3ayXa,

5 - TemI00OMEHHHK;

6 - CMECHTEIb, 4 - mogaya XUMUYIECKH OUHMINCHHOH BOJIBI B

7 - PeaKTOp OKHCIICHHS KOTEN- YTUAU3ATOP PEAKUMOHHOIO Y314,

NH;: 5 - mogaya 706aBOYHOTO KOJHUICCTBA BO3AY-
2 5]

Xa Ha OXJIAXKACHHUC HUTPO3HEIX I'a30B,
6 - ToJa4a OXJIAKACHHOI BOIBI B X0JI0TUIb-
9 - OKUCIIHTEIE, HHUK-KOHICHCATOP;
10 - xoHzEeHCATOD; 7 - moAayva BOAbI HA OpoLIeHHe abcopOLu-
OHHOH KOJIOHHBI,
8 - m0Aa4a NPUPOJHOrO ra3a Ha HArpeB OT-

8 - KOTeN-yTHIIN3aTOP;

11 - aGcopbumonHas Ko-

JIOHHA,
XOIALINX ra30B MEpea PEaKTOPOM KaTa-
12 - ropenku; JIUTHYECKOM OYHCTKH;
13 = pEaKTOp OYMCTKH ra- 9- mogada rmpHpOOHOroO ra3a Ha IIoO0TpEeB
30B; OTXOMALINX TA30B Mepea TYpPOUHOI;
10 - momada XUMHYECKH OYHUIIEHHOMN BOJBI B
14 - TypOuHa, e - =
IKOHOMAUN3EP y3J1a OUMCTKU HUTPO3HBIX
15 - sxoHOMalizep ra30B.

Kpurepuu oueHku:

Kpurtepuii makcumaibHoi ouenkn — 12 6ansios

Brinonnens! Bce TpeboBaHMs K pacueTHo-rpaduueckoit padote. [Toctpoena
onepatopHas cxema XTC. I[Toctpoena ctpykrypHas cxema. [loctpoena pyHkmronanpHas
cxema. CxeMbl pa3paboTaHbI C IIOMOIIBIO TPAQUIECKOTO PEeIaKTOPa BEKTOPHOTO THIIA.
[TocTpoenus BBIMOIHEHBI TPaMOTHO U akKypaTHO. K kaxk/10i1 cxeme nmpuiiaraercst noapooHoe
OTKCAaHKE B TEKCTOBOM (hopMme.

[Tony4yeHHOE pelleHre YCIEHO 3alMILIEH0 BO BpeMs ITyOJIUYHOr0 00CYkKACHHUS B
TpyIIIe.

Kpurepuii ouenku Ha 9,5 6a/10B

BrimostHeHBI Bce TpeboBaHms K pacueTHO-Tpaduueckoit padote. [Toctpoena
onepatopHas cxema XTC. IloctpoeHa ctpykrypHas cxema. [loctpoena pyHkuroHanbHas
cxema. CxeMbl pa3paboTaHbl C MOMOIIBIO MPOTPAMMHBIX CPEJICTB U KOMITBIOTEPA.
[TocTpoenust BBIOIHEHBI ¢ HECYIIECTBEHHBIMU OIIMOKaMH 1 orperHocTsiMu. K kaxmoi
CXeMe MPUJIaraeTcsi OMCaHue B TEKCTOBOM (popMe, BBINOJIHEHHOE ¢ HEOOIbIIMMHU
OIIMOKaMHU.

[TomyueHHOE pelIeHre XOPOIIO 3aIMIIEHO BO BpeMsl IyOJIMYHOTO 00CYKIACHUS B
TpyIIIe.

Kpurepuii MUHMMAJIbHOM OLleHKH — 7 0AJIJIOB

BrimosnHens! He Bce TpeOoBaHuUs K pacueTHO-rpaduueckoit padote. [lpu noctpoenun
OTIepaTOPHOH, CTPYKTYpHOU 1 pyHKIMOHATHHOU cxeM XTC monmyiieHbl HEKOTOPhIE OITHUOKH.



Cxewmpbl pazpabotanbl Ha Oymare. [locTpoeHus BBHITIOTHEHBI HEUETKO WJIA HE COBCEM
onHo3HayHO. K kax10i1 cxeMe mpuiiaraetcst KpaTkoe OnMcaHue B TEKCTOBOM (opme,
BO3MOYHO C HEKOTOPHIMH OITHOKAMHU.

[Tony4yeHHoe pelieHne y10BIETBOPUTENBHO 3aAIUIIIEHO BO BpeMsl Iy OJIMUHOTO
o0cy>XJIeHus B TpyIIIIE.

Kpurepnii onieHKH «HeyI0BJI€TBOPUTEIbHO!
OneHka «Hey10BIETBOPUTEIBHO BBICTABIISIETCS B TOM CIIy4ae, €CJIM HE BBITIOJHEH XOTS Obl
OJIMH MyHKT KPUTEPHUEB MUHUMAJILHOM OLIEHKH.



MHWHOBPHAYKHW POCCUN
HikHeKaMCKUH XUMHKO-TEXHOJIOTHYECKHIA MHCTUTYT ((priran)
(denepanbHOro rocy/1IapcTBEHHOIO OI0/IKETHOTO0 00pa30BaTEILHOTO YUPEIKICHHUS
BBICIIIEr0 00Opa30BaHUs

«Ka3aHCKHI1 HAIMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

@Daxyromem _ MexaHUYECKUU

Kagheopa__Maiuu v annapatoB XUMHUYECKUX TPOU3BOJICTB

Y4eOHbIM IJIaHOM TIO0 HamNpaBlIeHHWI0 MOAroTOBKH MaructpoB: 15.04.02 «TexHomoruyeckue
MAIlIMHBI 1 000PY/IOBAHHE

(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «XUMHYECKOE MAIIIMHO- U allIAPATOCTPOCHUE

(raumenosanue)

Tembl pepepaTon

b1.B.05 CucTteMHBIA aHAIN3 XUMHUKO-TEXHOJIOTHMYECKON CUCTEMBI

(naumenosanue cmpyxmyprno2o noopazoenenus)

Tema 2. B3anMocBs3hb sIBJIEHHI B OTACJBHBIX IpoIeccax u anmaparax

arwdDPE

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

17.

CrniocoObI K1accu(pUKaluyl CUCTEM.

3ajaun CUCTEMHOTO aHAJIN3a.

Iloka3arenu U KpUTEpUU OLICHKH CUCTEM.

IIporpeccuBHBIE XUMUKO-TEXHOJIOTUYECKHUE IIPOLIECCHI U UX aHAJIN3.

JlucniepcuoHHBINM, (aKTOPHBIN, KOPPEISLUMOHHBIA M PErpecCUOHHBIN aHaIu3 XHUMHKO-
TEXHOJIOTUYECKHUX CUCTEM.

Pemenne  cranmoHapHBIX — 33a4a4  XMMHYECKOM  THMAPOAMHAMHMKM  METOAOM
MaTeMaTHYE€CKOT0 MOJCIIUPOBAHUS.

MapuieBble 4YHCIEHHBIE METOABI Ul DPEIICHUS CTALMOHAPHBIX 3aJa4 XUMWYECKOU
TEXHOJIOTUH.

MapiieBble YMCIICHHBIE METOJbl /I PEUICHUS HECTALMOHAPHBIX 3aJa4 XUMHUYECKON
TEXHOJIOTUH.

Pemenne mozneneit B popme auddepeHanbHbIX ypaBHEHUI METOJJOM pa3JIoKEHUs B
(GYHKIMOHAJIBHBIE PAJIBI.

Jlenykuys U HHIyKIMs KaK METObI TO3HAHMS, UCII0JIb3yEMbIE B CACTEMHOM aHAJIU3E.
CrpyKTypa CUCTEMHOTO aHAJIU3a.

3ajaun CUCTEMHOTO CUHTE3A.

OCHOBBI OLIEHKH CJIOHBIX CUCTEM C ITOMOILBIO METOA IIKAJL.

OCHOBBI OLIEHKH CJIOKHBIX CUCTEM C ITIOMOILBIO METOA IePEBA LIEJIEH.
HNudopmaniioHHble CUCTEMbI B XUMHUYECKON TEXHOJIOTHH.

['eomeTprueckoe MoOaenuMpoBaHME B  XMMHUYECKOM TEXHOJOTMM C  ITOMOIIBIO
KOMIIBIOTEPHBIX CUCTEM.

NMuTalIMOHHOE MOJEIUPOBAHUE TIPU U3YUEHUH XUMHUKO-TEXHOJIOTHUYECKUX CUCTEM.



18. BbIlUMCIHTENBHBIN O3KCIEPUMEHT KaK CpPEJICTBO M3YYCHHS TIOBCJCHUS XHMHKO-
TEXHOJIOTUYECKON CUCTEMBL.

Kpurtepuu oneHku:

MuHnumaneHOEe ymcio OamioB — 5 Oayuia BBICTABISETCS HPU HEAOCTATOYHON CTENEHU
PacKphITUS TEMBbl B XOJ€ CBOETO BBICTYILJICHUS, MPUBEACHHUS HEUYETKHMX APIryMEHTOB U HE
BIIOJIHE AaKTUBHOE y4YacTHE B JUCKYCCHHU IO Ipobieme, KOTopas Obuia pacKpbiTa B XOJI€
JIOKJIaJIa.

MaxkcumansHoe yucio 6amioB — 11 6amioB BBICTaBASETCS MPU MOJHOLEHHOM PACKPBITUU
TEMbI B XOJ€ CBOETO BBICTYIUIEHHUS, NMPUBEIACHUS YETKHUX apryMEHTOB M JI0KA3aTENIbCTB, a
TaK)K€ aKTMBHOE y4acThe B JMCKYCCHUM IO mpoOseme, KOTopas Obljia pacKpbiTa B XOJI€
JIOKJIaza.



MWHOBPHAYKH POCCHUUA
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((ritnan)
dbenepanbHOTO roCyIapCTBEHHOTO OIO/KETHOT'0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIETr0 00Opa30BaHUs
«Ka3aHCKUI HallMOHAJIBbHBIN UCCIE0BATENBCKUN TEXHOJIOTNYECKU YHUBEPCUTET

@axyromem _ MexaHUYECKUU

Kagheopa__Maivn u annapatoB XUMUYECKUX MPOU3BOJICTB

Y4eOHbIM IJIAHOM TIO0 HANpPaBJICHUIO TOATr0oTOBKH MaructpoB: 15.04.02 «TexHomoruyeckue
MAIlIMHBI 1 000PY/IOBAHHE

(k00 u naumenosanue)

[poduns/mporpamma; _ «XUMHYECKOE MAIIIMHO- M allIAPAaTOCTPOCHUE
(raumenosanue)

TeMbl 11 co0ece10BAHUSA

b1.B.05 CucreMHBIN aHaJIN3 XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI
(naumenosanue cmpykmypro2o noopazoenenis)

Tema 5. B3aumoBJInsiHUE ANINIAPATOB B XUMMKO - TEXHOJIOTHYECKOM cHcTeMe
OnpenenieHUE MOHATUS «XUMUKO-TEXHOJIOTHYECKAs CUCTEMA.
CsoiicTBa anemenToB X TC.
IToHsATHS CBS3B, B3aUMOCBS3b, B3auMoaelictBue dieMeHToB XTC.
Onpenenenune noHaTust BHenIHen cpenbl s XTC.
Bzaumonetictue XTC ¢ BHeNIHeH cpenou.
Onpenenenue MOHATUS COCTOSIHUS U aBrKeHUs X TC.
Bx0/b!I 1 BBIXO/IbI XUMUKO-TEXHOJOTHYCCKOM CUCTEMBEI.
[TonsiTue TexHOMOTMYECKOTO TIponecca B X T-cucreme.

© oo N A WDRE

Hasnauenue u Buanl oO6paTtHoii cBsizu XTC.

10 Knaccudukamus XT-cucteM 1o mpu3HaKaMm.

11. OcHoBHbIe uepThl cuctemMHoro noaxoxaa aust XTC.

12. Cymrocts cuctemuoro noaxoxna st XTC.

13. OcobennocTH peanuzaiuu cuctreMHoro noaxonaa mist XTC.
14. Cymnocts cTpykrypHoro aHanusza XTC.

15. Ponb cBs3eli B MOCTPOEHUU CTPYKTYpbl X T-CUCTEMBI.

16. ®ynkuronanbHas cxema X T-CUCTEMBI.

17. Uenn ananmu3a pyHKINOHUPOBAHUSA X T-CHCTEMBI.

18. Bapsupyemsbie u Heynpasisembie paktopsl B XTC.

Kpurtepuu oneHku:

MaxkcumainpHoe 4ucio 0amwioB — 11 OamioB BBICTABIAETCS €CIA CcOOeceaoBaHHE
POTEKAET MPH aKTUBHOM OOMeHe MH(pOpManueld Mexay CTyJISHTAaMHU W TPEeIoIaBaTelieM;



BOIIPOCHI U OTBCTHI CICAYIOT C 00enx CTOPOH, OTBCTHI ITOJHOLICHHBIC M PA3BCPHYTHIC, BO
BpeMA CO6€CC,Z[OBaHI/I$[ CTYACHTBI IOAHUMAIOT MHTCPCCHBIC 1 OPUTHHAJIBHBIC HpO6HCMBI.

MunumanbHOe 4HCIO OanaoB — 5 0aaioB BBICTABISCTCS MPU MPEUMYIIECTBEHHO
OJIHOHATIPABIICHHOM TIOTOKE WH(OpPMAIMK; OTBEThI CTYJEHTOB OJJHOCIOXHBIE U 0e3
pPa3bsACHEHUH; BOMPOCHl HOCSAT TPUBUAIBHBIA XapakTep; BO BpeMs Oecelbl MPaKTHUECKH He
MOJAHUMAIOTCSI OCTpbhIE MPOOJIEMBbl U HE MPHUBOASATCSA B KaueCTBE MPUMEPOB MPAKTUUYECKHUE
CUTYyalUHU.
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