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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 mpoOernoB; HuCYEpHbBIBAIONIE, MOCIEAOBATENIFHO, 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, OJIM3KHUM K MAaKCHUMAaJbHOMY; aHAJU3UPYET MOIYUYCHHBIE PE3yJIbTaThI;
MIPOSIBIISIET CAMOCTOSITEIbHOCTh IPY BBINOJIHEHUH 3aaHUN

74 - 86

Xopoo

OrneHka «XOpPOIIO» BBICTABISETCS CTYIEHTY, €CIH TEOPETHYECKOE COJEepKaHHe Kypca OCBOEHO ITOJHOCTHIO,
HEOO0XOMMBIE TIPAKTUYCCKIE KOMIIETCHIIMA B OCHOBHOM C(DOPMHPOBAHEI, BCE MPEyCMOTPEHHBIC MTPOrPaMMOi
o0ydeHus1 yueOHbIC 3aJJaHUS BBIMOJIHEHBI, KAUECTBO MX BBIMOJHEHUS JOCTATOYHO BhICOKOE. CTYIIEHT TBEpJO
3HaeT MaTepuai, TPaMOTHO H TI0 CYIIECTBY M3JIaraeT ero, He JOIMyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

60 - 73

Y noBneTsopu
TEJILHO

O1eHKa «yZOBJIETBOPUTEIBHO» BBICTABIIACTCA CTYIEHTY, €CIIM TEOPETHUECKOE COAEPIKaHHE Kypca OCBOCHO
YaCTUYHO, HO MPOOEJBl He HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBLIIMHCTBO MPEAyCMOTPEHHBIX MPOrpaMMOil
3aJJaHUi BBHIMOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, IIPH OTBETE Ha MOCTABJICHHBINH BOMPOC CTYACHT JAOMYCKaeT
HETOYHOCTH, HEJOCTaTOYHO MpaBWIbHBIE (OPMYJTHUPOBKH, HAONIOMAIOTCS HAPYLICHHUA JIOTHYECKOU
[IOCJIEIOBATENBHOCTH B U3JIOKEHUH IPOTPAMMHOIO MaTEPHUAIIA.

Huxe 60

Heynosnerso
PUTEIBHO

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, €CIM OH HE 3HAeT 3HAYUTEeNbHOW dYacTu
MPOrpaMMHOI0 MaTepuaia, JOIMYyCKaeT CYIIECTBEHHbIE OIIHOKM, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUSAMH
BBIMOJIHSIET MPAaKTHUECKHUE pabOThl, HEOOXOAWMBIE TPAKTHYECKHE KOMIICTEHIMH He C(HOPMHUPOBAHHI,
OOJIBIIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMoOil 00ydYeHHs y4eOHBIX 3aJaHWi HE BBHIOJHEHO, KAaueCTBO HX
BBINOJIHCHUS OLIEHEHO YMCIIOM 0ayioB, OJIM3KMM K MUHHUMAJIBHOMY




KpaTKaﬂ XApPaAKTEPUCTUKA OLCHOYHBIX CPEACTBA

Ne Haumenoganue Kpamkas xapakmepucmuka oyenounozo cpeocmaea Ilpeocmasgnenue
nin | ouenounozo cpeocmea OUEHOUHO020 CpeOcmea 6
donoe

1. [IpakTHueckoe 3aHsATHE B xoze mpakTHueckux paboT CTYACHTHI OBIIaIEBAIOT TeMbl IpaKTHIECKUX
YMEHUSIMU T10JIb30BaThCS PaOb0OTaTh C HOPMATUBHBIMU 3aHSATHUH; KOHTPOJIbHBIE
JIOKyMEHTaMH 1 HHCTPYKTUBHBIMH MaTepHATIAMH, BOIIPOCHI U 3aJIaHMS 110
CIPaBOYHUKAMHU, COCTABJIATh TEXHUYECKYIO JOKYMEHTAINIO; |TeMe MPaKTHYECKOro
BBITIOJHATH YEPTEXKH, CXEMBI, TAOJIHIIBI, pELIaTh PA3HOTO PO/A |3aHATHA
3aJa4u, ACIaTb BRIYUCIICHUSA, ONIPEACIIATh XapaKTCPUCTUKU
pa3IUYHBIX BENIECTB, 00BEKTOB, sBICHUI. Llen
MPAaKTHYECKUX 3aHITHII 3aKJIF0YAETCs B BBIPAOOTKE Yy
CTYZCHTOB HAaBBIKOB PUMEHECHHS TTOJTyYSHHBIX 3HAaHUH JUIs
peIIeHus IPaKTUIECKUX 3a/1a4 B IIPOIIEcCe COBMECTHOM
JIESITEJIFHOCTH C IPEToIaBaTeNsIMu.

2. Keiic-3amaga [IpobnemHoe 3amaHme, B KOTOPOM 00yUaroImeMycs 3amaHus Ui perIeHus
MpeAJIaraloT OCMBICIHUTE peabHY0 MpodeccroHaNbHO- Kelc-3a1a4un
OPHEHTHPOBAHHYIO CUTYAIHIO, HEOOXOIUMYIO JUISl PeICHHUS
JTAHHOH NPOGJIEMBL.

3. Konrponsnas pabora CpencTBo NpoBEpPKH YMEHHH IIPUMEHSITH MTOJTyYeHHbIC 3HaHUS | KOMIIEKT KOHTPOJIBHBIX
JUISl pEILICHNMS 3a/1a4 ONPEIEIICHHOr0 THIIA 110 TEME UIIH 3a7laHui 110 BApHaHTaM
pasgeny.

6 |PacuerHo-rpadpudaeckas CpencTBo MpOBEpKH YMEHHUH MPAUMEHSATH ITOTydYeHHbIe 3HaHUs | KoMIutekT 3amanuit st
pabora IO 3apaHee OIpeeIeHHON MEeTOIUKe Ul peIlieHHs 3a]a4 MU | BBIIOJIHEHHUS pacueTHO-
3aJaHUH 10 MOJTYJIIO WIIHM AMCHIUIUIMHE B LIEJIOM. rpaduieckoil paboThl
7 |Pedepar ITpomykT camocTosTENbHON pabOTHI CTYIEHTA, Temsl pedeparos
MPEACTaBIAIONINI COO0H KpaTKoe N3JI0KEeHNE B TUCHbMEHHOM
BU/IE TTOJTyYEHHBIX PE3YJIbTATOB TEOPETHIECKOTO aHAIN3a
oIpeeJIeHHON HayYHOM (y4e0HO-HCCIIeq0BATEIBCKOM) TEMBI,
TJIe aBTOP PACKPHIBAET CYTh HCCIIEYyEMON TIPOOIIeMBI,
MIPUBOJMT Pa3JIMYHbIC TOUKH 3PCHUS
8 [CobecenoBanue CpencTBo KOHTPOJIsI, OpraHU30BAaHHOE KaK CIeIUaIbHas Bomnpocs! o
Oecena npernogaBaTens ¢ 00y4arOIIMMCS Ha TEMBI, CBI3aHHBIE |TeMam/pa3aesam
C I/ISy‘IaeMOﬁ I[PICL[PIHJ'II/IHOﬁ, 1 paCCUMTAaHHOC HAa BLIACHCHUC JUCHUITIINHBI
o0bemMa 3HaHHH 00yYalOIIETocs 110 ONPENeICHHOMY pa3Jeny,
TeMe, IpobyieMe U T.11.
9 |[Tect Cucrema CTaHAapPTU3UPOBAHHBIX 3a/JaHNH, TO3BOJISIONIAS ®DOHJT TECTOBBIX 33/1aHUN

aBTOMATU3MPOBATh MPOLIEAYPY U3MEPEHHUS YPOBHS 3HAHUIT U
yMEHHH 00yYaromerocs.




MunncTepcTBO HayKH U BhIciiero oopa3oBanus Poccuiickoit denepannu

HikHekaMCKHi XUMHKO-TEXHOJIOTUUECKUI HHCTHTYT ((unan)
¢deneparbHOrO roCy1apCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHckuil HalMOHATBHBIN HCCIIEI0BATENBCKUI TEXHOIOTMYECKHI YHUBEPCUTET

VY4eOHBIM IJIAHOM T10 HAIPaBIECHUIO MOATOTOBKU MarucTpoB; 15.04.02 «TexHonoruyeckue
MaIlIUHbI 1 000pyI0BaHHE»

(k00 u naumenosanue)
[Mpoduas/mporpamma; _ «XUMHUYECKOE MAIIIMHO- M ANIIAPATOCTPOCHHUE

(raumenosanue)
IUISE O0YYarOLIMXCS IIPELYCMOTPEHO MTPOBEAECHHE MIPAKTUIECKUX 3aHATHIA.
OO6yuaromumcs npeIaralTcs pa3HOYPOBHEBBIC 3aa4n u 3aJJaHHs

PEKOHCTPYKTUBHOI'O YpPOBHS, IO3BOJISIOLIME OLEHUBAaTh M JAMATHOCTHPOBATh YMEHUS
CUHTE3UpOBaTh, aHAJIM3UPOBATh, 0000IIaTh (PAKTUYECKUH U TEOPETUYECKUU MaTepuan C
(OopMyJIUPOBAaHUEM KOHKPETHBIX BBIBOJIOB, YCTaHOBJICHMEM NPUYMHHO-CIIEICTBEHHBIX
CBSA3EH.

3ananue 1 U3yueHue u MojaesiipoBanue cTpykTypbl cucteM XTC
1. TIonsiTHE CTPYKTYPBI CUCTEMBI.
2. Oro0OpakeHne CTPYKTYphI B HOTALIMU TEOPUH MHOXKECTB, MATPUIHOHN (popMe u Teopun
rpagos.
3. [IpumeHeHue BEKTOPHBIX rpapUUeCKuX pelakTOpOB AJIsi OTOOPaKEHUS! CTPYKTYPbI
XTC.
4. [IpeoOpazoBanue HOTALUK U3 OAHON (POPMBI B APYTYIO.

3apanue 2 CucreMHblii moaxoa Kk nzyyenno XTC
1. Crpykrypa XTC kak cratuueckasi MOJENIb CUCTEMBI.
2. CylHOCTb CUCTEMHOT'0 MOJX0/a.
3. HeB03MOKHOCTh UCTIOIB30BAHMSI IPUHIIUIIA CYTIEPIIO3UIINH TIPU U3YUYECHUH CUCTEM.
4. [TpuHIUI SMEPKEHTHOCTH U UHTETPATUBHBIE CBSI3U B CUCTEME.
5. M3yuyenue cucteM METOA0M MOJACIUPOBAHHUS.

3aganue 3 [IpoexTupoBanue XTC
1. Cxemnbl XTC: cTpykTypHas, GyHKIMOHAIbHAS, TEXHOJIOTHYECKAs!, OTIepaTOpHasl.
2. OcHoBHbie onepaTopbl XTC.
3. Cxemsbl coegHEHUs orepatopoB B cTpykType XTC: mocnenoBaTenbHas,
napasienbHas, 00BOIHas, OOpaTHasl.

3aganue 4 CunTe3 onTUMAJIBLHBIX N0 cTPYKTYpe XTC
1. CunTe3 onTuManbHbIX onepaTopHbix cxeM X TC Ha OCHOBE CTPYKTYPHBIX U
(YHKITMOHATBHBIX CXEM.
2. [TocTpoeHre TEXHOIOTUYECKUX CXEM.
3. PannonasbHbIi BEIOOD armapaToB.
4. Pa3paboTtka crierupuKanui



3ananmne 5 MaremaTtudeckoe onucanue XTC
1. MaremMaTtnueckoe ONMUCaHUE THIPOMEXAaHNIECKUX, TETUIOOOMEHHBIX U
MacCOOOMEHHBIX ITPOIIECCOB.
2. JIBWKyITUE CHIIBI MPOIIECCOB, HATMYNUE aHATOTHH.
3. Pemienne ypaBHeHUHM THAPOMEXaHUIECKUX, TEIIIIOOOMEHHBIX 1 MAaCCOOOMEHHBIX
niporieccoB st onucanust X TC.

3ananue 6 MoaeaunpoBanue XTC
1. Mertoa MonenupoBaHus I U3ydeHus quHaMudeckoit ctoporsr XTC.
2. O0mmas cxema MOJISITUPOBAHUSI.
3. Peanuzanus anropuTMOB MOJICIIUPOBAHUS CTAIIMOHAPHBIX M HECTAIIMOHAPHBIX
nporneccoB B XTC.
4. Bepudukaius 1 aaeKBaTHOCTb MOJICIIH.

Kpurtepun oneHKr NpaKTHYECKUX 3AHATHI

Wzydas npeamer, oOydaromuicsl BHIMOMHACT 6 3amanuii. 3a pelieHue KaKAoro oH
MOXeT monyuyuTh 2 6amna. Eciu He cripaBuiics ¢ 3ajaHueM 0e3 MOMOINM IpenoiaBaTes,

OLICHKAa CHMIKAETCHl.
WTOroBelii pEUTHHI 10 IPAKTHUYECKUM 3aHATUSAM IPOCTABIACTCS Kak CyMma

MTOJTYYCHHBIX 0aJIOB 32 pelieHne 6 MHIMBH Ty JTbHBIX 32/ IaHU.



MunncTepcTBO HayKH U BhIciiero oopa3oBanus Poccuiickoit denepannu

HikHekaMCKHi XUMHKO-TEXHOJIOTUUECKUI HHCTHTYT ((unan)
¢deneparbHOrO roCy1apCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHckuil HalMOHATBHBIN HCCIIEI0BATENBCKUI TEXHOIOTMYECKHI YHUBEPCUTET

VY4eOHBIM IJIAHOM T10 HAIPaBIECHUIO MOATOTOBKU MarucTpoB; 15.04.02 «TexHonoruyeckue
MaIlIUHbI 1 000pyI0BaHHE»

(k00 u naumenosanue)

[Mpoduas/mporpamma; _ «XUMHUYECKOE MAIIIMHO- M ANIIAPATOCTPOCHHUE
(raumenosanue)

TecToBBIC 3a1aHUSA

o qucauminge b1.B.05 CucreMHBIN aHAIA3 XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI
(raumenosanue oucyuniumvl)

Tema 1. OcHOBHBIE NIPUHIMIIBI CHCTEMHOI0 AaHAJIN3a
1. Cucrema — 310

1) MHOXECTBO COCTAaBJISIONINX EAMHCTBO DJIEMEHTOB, UX CBS3eH MEXKIy HUMHU
Y BHELIHEW Cpeaoi.

2) Hemenumash dYacTh OOBEKTa, 00Jamaomas CaMOCTOSTCIBHOCTBIO 11O
OTHOIIEHUIO K TAHHOMY OOBEKTY.

3) COBOKYITHOCTh 3aBHCHUMOCTEH CBOWCTB OJHOIO JJICMEHTAa OT CBOMCTB
JPYTUX DJIEMEHTOB.

4) HaboOp CYIIECTBYIOIIMX B IIPOCTPAHCTBE U BO BPEMEHH OOBEKTOB, KOTOPHIC
HUKAK HE CBS3aHBI JPYT C IPYTOM.

2. DJIeMeHT CUCTeMbI — 3TO

1) MHOXECTBO COCTABJISIOIIMX €AMHCTBO O0BEKTOB, MX CBI3CH MKy COOOU U
MEXy HUMU U BHEITHEN CPEIION.

2) HemenuMas dYacTh CHCTEMBI, O0JaJaroIias CaMOCTOSTCIBHOCTBIO 10
OTHOIICHHIO K JAaHHOU CHUCTEME.

3) COBOKYITHOCTH 3aBUCUMOCTEH CBOMCTB OJTHOTO 00BEKTa OT CBOWCTB JAPYTUX
00BEKTOB.

4) HaOOp CYIIECTBYIOIIUX B MPOCTPAHCTBE M BO BPEMEHH OOBEKTOB, KOTOPHIC
HUKaK HE CBSI3aHBI JIPYT C JIPYTOM.

3. CBsi3b B cHCTEME — J3TO

1) MHO>XCCTBO COCTaB/IAIONINX CIMHCTBO O6T)GKTOB, XAPAKTCPUIYOIINUXCA
OCJI0CTHOCTBIO Ka4eCTBECHHOM OIIPpCACICHHOCTLIO.



2) HenmenmMMas YacTh CHCTEMbI, 00JaJaromas CaMOCTOSTEILHOCTBIO TIO
OTHOIIICHMIO K JIJAaHHOM CUCTEME.

3) COBOKYITHOCTh 3aBUCHUMOCTEH CBOHCTB OJTHOTO OOBEKTa OT CBOMCTB JAPYTUX
O0OBEKTOB.

4) HabOp CYIIECTBYIOIIMX B MPOCTPAHCTBE U BO BPEMEHH OOBEKTOB, KOTOPEIE,
KaK MpeJoyaraercs, AeMCTBYIOT Ha CUCTEMY.

4. J1eMeHT cCuCTeMbl SIBJISIeTCHA

1) cBsI3yroIIIEH YaCThIO CHCTEMBI.

2) HanboJiee N3MEHYMBOM YaCThIO CHCTEMBI.
3) nanee AEIMMOM YaCThIO CHCTEMEI.

4) nanee HE nemMoli 4acThIO CHCTEMBI.

5. O6o3Hauenne B BuaeA = {a} B TeOpMU MHOKECTB IPUMEHSIETCS J1JIsl

1) MHOKECTBA JIEMEHTOB CUCTEMBI.

2) MHOXECTBA CBSI3€H B CHCTEME.

3) COBOKYITHOCTH BCEX CBOWCTB JICMCHTA.
4) CTPYKTYPBI CUCTEMBI.

6. O6o3nauenne B Buae Q = {Qi} B TeOpUM MHOKeCTB MPUMEHSAETCS /IS

1) MHOKECTBA JIEMEHTOB CUCTEMBI.

2) MHOXECTBA CBSI3€H B CHCTEME.

3) COBOKYITHOCTH BCEX CBOWCTB JICMCHTA.
4) CTPYKTYPBI CUCTEMBI.

7. O6o3Hauenue B Bujae Z = {Z} B TEOPUH MHOKECTB NPUMEHSIETCSI 1T

1) MHOKECTBA JIEMEHTOB CUCTEMBI.

2) MHOXECTBA CBSI3eH B CHCTEME.

3) COBOKYITHOCTH BCEX CBOWCTB JIECMCHTA.
4) CTPYKTYPBI CUCTEMBI.

8. COBOKYNHOCTD BCeX CBOMCTB 3JIEMEHTA ONpe/ie/isieT
1) cTPYKTYpy CHCTEMBI.
2) IOBECHUE CHCTEMBI.
3) COCTOSIHHE CHCTEMBI.

4) cocTosIHUE JICMEHTA.

9. CTpykTypa cucTeMbl — 3T0



1) COBOKYITHOCTH 3JIEMEHTOB CHCTEMBI U CBSA3CH MEX Ty HUMH.
2) Ha0Op Bcex 0OBEKTOB, BXOJIAIIMX B COCTAB CHCTEMBI.

3) MHOKECTBO BCEX CBOMCTB BCEX IJICMEHTOB CHCTEMBL.

4) COBOKYITHOCTh BCEX COCTOSIHUI BCEX €€ 3JICMCHTOB.

10. O6o3nauenne B Buae D = {A, Q} B Teopuu MHO:KeCTB NpUMeHsIETCS
st

1) MHOKECTBO DJIEMEHTOB CHCTEMEI.

2) CTPYKTYpy CHUCTEMEI.

3) MHOKECTBO CBSI3€H B CHCTEME.

4) COBOKYIHOCTH BCEX CBOMCTB 3JIEMEHTA.

11. CTpykTypa cucTeMbl SIBJISETCH €€

1) TMHAMUYECKOH MOJICIIbIO.

2) HanOoJIee U3MEHYNBOM XapaKTEPUCTUKOM.
3) cTaTU4eCKOi MOJIEIbBIO.

4) MOJCIBIO TIOBEACHHUS.

12. CTpykTypa cucTeMbl XapaKTepu3yeT ee

1) criocOOHOCTh K M3MEHEHHIO BO BPEMEHHU.
2) 11eJb CYIIECTBOBAHMS.

3) moBeaCHUE.

4) cTpoeHue.

13. CTpykTypa cucrembl

1) He yYUTHIBACT MHOXKECTBO €€ COCTOSTHH.

2) XxapaKTepu3yeT MHOXKECTBO €€ COCTOSHHIA.

3) MO3BOJISIET ONPEETUTh €€ OBEACHHUE.

4) npexacrasisieT coOol HanboJee N3MEHYUBYIO XapaKTEPUCTHKY CHCTEMBI.

14. Crpykrypa cucrembl HE MoxkeT ObITH NPeEACTABICHA C TOMOIIbIO

1) MaTeMaTHYEeCKOTO anmapara TCOPUH MHOXKECTB.

2) MaTeMaTH4YeCKOro arnmapara TEOPHH BEPOSATHOCTH M MaTeMaTHYECKOM
CTATHCTHUKHU.

3) ammapara Teopuu rpados.

4) MeTOJI0B MAaTPUYHOTO aHAITU3A.



15. Ha pucyHke noka3zaHa
CTPYKTYPA CHCTEMBlI,
NpeICTABJICHHAS C IOMOLIbIO
anmnapara

1) Teopur MHOKECTB.

2) MaTpUYHOTO aHAITU3A.
3) Teopuu rpados.

4) Teopun arOPUTMOB.

16. Ha pucyHke noka3zana
CTPYKTYPA CHCTEMBI,
NPeICTABJICHHAS C IOMOLIbIO
anmnapara

1) Teopuu MHOMKECTB.

2) TEOpUU aNTOPUTMOB.
3) Teopuu rpados.

4) MaTpUYHOTO aHAJIK3A.

17. llpeacTaBiieHHass HA
PHUCYHKe CTPYKTYpa
CHCTEeMBbI AABJISIEeTCHA

1) ceTeBoii.

2) CKEIIECTHOM.

3) LEHTPATKCTCKOM.
4) nepapXuuecKou.

18. IlpeacraBiieHHasi Ha
PHUCYHKE CTPYKTYpPa CHCTEMbI
ABJISACTCH

1) ceTeBoii.

2) CKEJICTHOM.

3) LECHTPATHCTCKOM.
4) nuepapXxu4uecKoii.
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19. IIpeacraBiieHHast HA
PHCYHKE CTPYKTYpPa CHCTEMbI
ABJISACTCH

1) ceTeBoii.
2) CKEIICTHOM.

3) LIEHTPATKCTCKOMA.
4) nepapxuuecKoi.

20. IlpeacraBjieHHasi HA
PHCYHKE CTPYKTYpPa CHCTEMbI
SIBJISIETCS

1) ceteBoii.

2) CKEIICTHOM.

3) LICHTPaATHCTCKOM.

4) nepapxuUECKOH.

21. IlpuBegeHHOHl MAaTpHIle CMEKHOCTH COOTBETCTBYeT CTPYKTypa

CHCTEMbI HOMEP:
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22. CocTosiHUE CUCTeMbI — JTO

1) COBOKYITHOCTh 3aBUCHMOCTEH CBOWCTB OJHOTO DJIIEMEHTa OT CBOMCTB
JIPYTUX JJIEMEHTOB.

2) COBOKYITHOCTh COCTOSIHUI €€ N DJIIEMEHTOB ¥ CBSI3eH MEXKTy HUMH.

3) COBOKYITHOCTB BCEX CBOMCTB OCHOBHOT'O 3JIEMEHTA.

4) Ha0op CYIIECTBYIONIMX B MPOCTPAHCTBE M BO BPEeMEHH 0OBEKTOB, KOTOPHIC
CBSI3aHBI JPYT C APYTOM.

23. O0Oo3HaueHume B BHJE Z=Z, 4, 2y s Zp s 2.

MHOKECTB IPUMEHACTCH J1JIsA

B Teopuu

1) COBOKYITHOCTH CBSI3€H B CUCTEME.

2) COBOKYITHOCTH 3JICMEHTOB B CHCTEME.
3) COCTOSIHUS CHCTEMBI.

4) CTPYKTYpPbI CHCTEMBL.

24. Bxoabl cHCTEMBI X, — 2TO

1) pa3nuyHbIe TOUYKH MPHIOKEHHUS BIUSHUS (BO3CHCTBUSA) BHEIIHEH Cpe/Ibl HA
CHCTEMY.

2) BEIIeCTBO, PHEPrus WM HH(POpMAIWs, MpeoOpa3oBaHHBIE B PE3yJIbTaTe
(YHKIIMOHUPOBAHUS CHCTEMBI.

3) ocoObie CBs3M, BO3BPAIIAMONIME YACTh BEMICCTBA, DHEPrHH WM
UH(OpMAIIMU B IEPBBIi OJIOK CHCTEMBI.

4) pasauyHbIC TOYKH TMPUIOKCHUS BIUAHUS (BO3JCHCTBHUS) CHCTEMbI Ha
BHEIITHIOIO CPEIy.

25. BekTop X = (X1, X2, ... Xn) Ha3pIBAIOT

1) BXOJIOM CHCTEMBL.

2) BBIXOZIOM CHCTEMBL.

3) COCTOSIHHEM CHCTEMBI.
4) cCOCTOSIHHEM 3JIEMEHTA.

26. BpIxoabl cucTeMbl Y, — 3TO

1) pa3nuvHbBIC TOYKW TPHUIIOKEHUS BIUSHUS (BO3ICHCTBHYS) BHEIIHEH Cpeibl HA
cCHCTEMY.

2) pasIUYHBIC TOYKHM TPHWIOKCHUS BIMSHHS (BO3ICHCTBHS) CHUCTEMBI HA
BHEIITHIOKO CPEy.



3) BemecTBO, SHEPrUs WIM HWHPOpPMAIMS, TMOJJIeKAIIHE MPEOoOPa30BAHHIO
JTAHHOW CUCTEMOM.

4) ocoOble CBSI3M, BO3BpAIAIONIME YaCTh BEIISCTBA, DSHEPTrUU WM
UH(POPMAITUU B TICPBBI OJIOK CHCTEMBI.

27. OopaTHas cBsI3b — ITO

1) oTBeTHas peakiys CHCTEMbl Ha BO3JCHCTBHE, MPEANPUHATOC BHEIITHUM
HUCTOYHUKOM.

2) CBfA3b, KOTOpas CIYXUT i Tepenadd WHGOpMAIMH, SHEPTHH W
BELIECTBA U3 CUCTEMBI BO BHEIIHIOKO CpEAY.

3) TO, YTO COENMHSET BBIXOJ CO BXOJOM CHUCTEMBI WU HCIIOJNB3YETCS IS
KOHTPOJIS 32 U3MEHEHUEM BBIXOJIA.

4) cBs3b, KOTOpas CAYXHT JUISI TepefAadyd DHEPrud, BEIIeCTBA WIIH
MH(pOpMAIIU U3 BHEUTHEN CPEJIbl B CUCTEMY.

28. Ha pucyHke HaJ CTpeJIKOi MPONylieHa HAANNUCH!

BXO4bl BbIXOAb!
1 CocrosaHusa >

A

??7?

1) Bo3aeiicTBHE CHCTEMHOTO TIOTPEOUTEIIS.
2) BBIXOJI CHCTEMBI

3) orpaHUYCHUS CUCTEMBI.

4) oOpaTHast CBSI3b.

29. JIBH:KeHHEe CUCTeMbI — 3TO NMPoIecce

1) nmocnenoBaTeILHOIO U3MEHEHHS €€ COCTOSHUS.

2) TepeMeIeHUs BCEro Habopa JIeMEHTOB B IIPOCTPAHCTBE.

3) U3MEHEHUS €€ CTPYKTYPBHI.

4) u3MeHeHUus: XOTs Obl OJHON KOOPJMHATHI JHOOOTO M3 €€ DIIEMCHTOB B
POCTPAHCTBE.

30. Hduasi BblaegeHuss kjaaccoB cucrem HE wucnmogab3yercsi Takoi
KJIACCU(PUKALNMOHHBIA MPU3HAK KAK

1) mpupojia 3EMEHTOB.

2) CKOPOCTh U3MEHEHUS COCTOSTHUI CUCTEMBI.
3) MPOUCXOKICHHE CHCTEMBI.

4) TIUTETHLHOCTH CYIIECTBOBAHUSI.



31. Jas Bblaegenuss kjaaccoB cucrem HE wucnogab3yercsi Takoi

KJIacCU(PUKANMOHHBIN NPU3HAK KaK

1) U3MEHYHUBOCTH CBOCTB.

2) CTEICHD CIIOXKHOCTH.

3) KOJUYECTBO JIEMEHTOB B CHCTEME.
4) OTHOIIICHHE K CPe/IC.

32. Jlns BblaejdeHus kJjaaccoB cucreM HE wucnmoab3yercsi Takoii

KJIACCU(PUKANMOHHBIA MPU3HAK KAK

Ha

1) peakiusi Ha BO3MYIIIAIONIUE BO3ICHCTBHSI.

2) xapakTep MOBEICHHUSI.

3) cremneHb y4acTHs JIOJCH B peain3aiiy yIpaBJIsionuX BO3ACHCTBHU.
4) Hanmu4Me B CHCTEME OOpaTHBIX CBSI3EH.

33. Ilo npupoae 3j1eMeHTOB CHCTEMBbI JIeJISITCS Ha

1) peanbHbIe ¥ A0OCTPAKTHEIE.

2) eCTECTBCHHBIC M NCKYCCTBCHHBIC CHCTEMBI.
3) craTudeckre u JUHAMUYECKHE.

4) IOCTOSIHHBIC Y BpEMEHHBIE.

34. B 3aBUCHUMOCTH OT MPOUCXOKAEHUS BbIIEJAI0T

1) craTHyecKue U JUHAMUYECKUE.

2) eCTECTBCHHBIC M HCKYCCTBCHHBIC CHCTEMBI.
3) MOCTOSTHHBIE ¥ BPEMCHHEIC.

4) cucteMbl C yIpaBJIeHHEM U 03 YIIpaBIICHHUS.

35. I1o JJIUTEJbHOCTH CYIIECTBOBAHUSA CHCTEMBbI MOAPA3IeJSIIOTCA HA

1) ecTecTBEHHBIC 1 HCKYCCTBEHHBIC CICTEMBI.
2) cTaTUYeCKUe U JUHAMHYCCKHE.

3) MOCTOSTHHBIE ¥ BPEMCHHEIE.

4) N30TUPOBAHHBIC, 3aKPHITHIC, OTKPBITHIC.

36. B 3aBHCHMOCTH OT cTeNEeHH N3MEHYHBOCTH CBOMCTB CHCTEMBbI HCJIATCH

1) ecTecTBEHHBIC H UCKYCCTBEHHBIE CHCTEMBI.
2) TMIOCTOSTHHBIE I BPEMCHHBIC.

3) cucTeMbl ¢ yIpaBiICHUEM U 03 YITpaBICHHUS.
4) craTHYeCcKHe ¥ JMHAMHYECKHE.



37. B 3aBHCHMOCTH OT CTENEHH CJ0KHOCTH CHCTEMBI ACJIATCH HA

1) npocThie, CIOXKHBIC U OOJIBIITHE.

2) CHCTEMBI C yIpaBJICHUEM U 03 yIpaBJICHHS.
3) aKTHBHBIC U TTACCUBHBIC CUCTEMBI.

4) HeOobIIIMe, CPEAHUE U OOJIBINNE.

38. Ilo xapakTepy noBeJeHNsi BCe CHCTEMbI MOAPA3AeJASAIOTCA HA

1) u30UpOBaHHBIC, 3aKPHITHIC, OTKPBITHIC.

2) CHCTEMBI C yIpPaBJICHUEM U 0€3 YIPaBJICHHUS.

3) aKTHBHBIC U TTACCUBHBIC CUCTEMBI.

4) TeXHUYECKHUE, YeTIOBEKO-MAIIUHHbIC, OPraHU3aIMOHHBIC.

39. PeanbHbiMu ((pU3MYECKMMH) CHCTEMAMH SIBJSIIOTCS CHUCTEMBI,
KOTOpbIe

1) oOMEHUBAIOTCSI CO CPENIOi YHEPTHUEH U BEIIECCTBOM.

2) HEe UMCIOT MPSIMBIX aHAJIOTOB B PEaJIbHOM MUpE.

3) COCTOST M3 MaTepHUaIbHBIX DIIEMEHTOB.

4) Oymydd TPOIYKTOM Pa3BHTHS IMPHUPOIBI, BO3HUKIN 0O€3 BMEIIATEILCTBA
YeJI0BEeKa.

40. A6CTpaKTHbIMI/I CUCTEMaAMU ABJAKTCH CUCTEMbBI, KOTOPLIEC

1) ABAAIOTCS pe3yJIbTATOM CO3UIATEIBHOMN JIEATCILHOCTH YeIOBEKA.
2) KOTOpbIe HE OOMEHHUBAIOTCS CO CPEION PHEPTHEH U BEIICCTBOM.
3) He OOMEHHMBAIOTCS CO CPEION PHEPTUEH U BEIICCTBOM.

4) He UMEIOT MPSMBIX aHAIOTOB B PEAJIbHOM MUDE.

4]. K mocTOSIHHBIM OTHOCATCH CHUCTEMBI, KOTOPLIC

1) B mpolecce 3aJaHHOTO BPEMEHU (PYHKIIMOHUPOBAHUS COXPAHSIOT
CYLIECTBEHHbBIE CBOMCTBA, ONPEACISAEMBbIE TPEAHAZHAYCHUEM 3TUX CUCTEM.

2) He OOMEHHMBAIOTCS CO CPEION PHEPTHUEH U BEIICCTBOM.

3) mpu HCCIEOBaHUU KOTOPBIX MOXKHO TIpeHeOpeub HM3MCHCHUSMHU BO
BPEMEHHU XaPAKTEPUCTUK UX CYIIECTBEHHBIX CBOKCTB.

4) UMEIOT TOJBKO OJHO COCTOSTHHE.

42. K cTaTH4ecKMM OTHOCATCS CHCTEMbI, KOTOPbIE

1) B mporecce 3aJaHHOTO BpeMeHH (YHKIMOHUPOBAHMS COXPAHSIOT
CYILIECTBEHHbIE CBOMCTBA, ONpe/IesieMble MPEHA3HAYEHUEM ITUX CUCTEM.



2) TpH UCCIEAOBAaHUHM KOTOPBIX MOXHO TpeHeOpeYh HM3MEHEHUSIMH BO
BPEMEHM XaPAKTEPUCTUK UX CYLIECTBEHHBIX CBOWCTB.

3) He OOMEHHMBAIOTCS CO CPEION PHEPTUEH U BEIICCTBOM.

4) IMEIOT TOJIBKO TPH COCTOSIHHUS.

43. YesoBeKO-MAIIMHHBIMM CHCTEMAMH HA3bIBAIOT TaKHe CHCTEMBI,
KOTOpbIe

1) obecrneynBarOT aBTOMATUYECKYI0 00pabOTKy WH(pOpMAIMK, BBOIMMOM
YEJI0OBEKOM.

2) pyHKIMOHUPYIOT 0€3 yJacTHs YeJIOBeKa.

3) mpeamonararoT, YTO OKOHYATEIbHOE pEIICHHE NPHHUMAeT YeJOBeK, a
CpEICTBA aBTOMATU3ALIMHU JIMILb TIOMOTraloT €EMy B 000CHOBAHUHU MTPaBUIIBHOCTH 3TOTO
pelIeHuS.

4) 3apmator ycimoBus i dddekTuBHOM  00paboTKM  MHMOpPMAIUH,
BBITTIOTHSIEMON TTPOEKTHPOBIIUKOM.

44. K opraHu3aliuOHHbIM CHCTEMAM OTHOCHATCH
CHUCTEMbI, KOTOPbIE

1) 3amator ycmoBus i dddexkTuBHONW 00paboTkM  mHpOpMaIWH,
BBITTOTHSIEMON TTPOEKTUPOBIIUKOM.

2) o0ecrneynBarOT aBTOMATHYECKYHO 00pabOTKy HH(OpMAIUK, BBOJUMOMN
YEJIOBEKOM.

3) GYHKITMOHHUPYIOT O€3 yJacTHus YeIOBeKa.

4) npenCTaBISIOT COOOH COIUAIbHBIE CUCTEMbl — TPYIIIbI, KOJUICKTUBBI
Jr0JIEH, OOIIECTBO B 1IEJIOM.

45. AHaaM3 — 3TO MeTO] HCCJIeOBAHUS, COJePKAHHEM KOTOPOro
SIBJISIETCS COBOKYITHOCTH IPHEMOB M 3aKOHOMEPHOCTeii

1) pacuiieHeHUs peIMeTa UCCIIeJOBAHUS Ha COCTABIISIFOIINE €T0 YaCTH.
2) COeIMHEHHS OTACIbHBIX YaCTEeH MpeaMeTa B eAMHOE 1IeII0E.

3) u3ydeHHs MpeaMeTa PU JOCTATOUYHO CHIIBHOM €TI0 YBEJTUUCHUH.

4) u3yveHus MpeJMeTa BHE CBSI3H €TI0 C BHEIIHEH CPEJIOi.

46. CuHTe3 — 3TO METO] HCCJIEOBAHUSA, COJEPKAHUEM KOTOPOIo
SIBJISIETCS] COBOKYITHOCTH MPHEMOB U 3aKOHOMEPHOCTel

1) pacuneHeHus peMeTa UCCIICAOBaHNS Ha COCTABISIONINE €r0 YaCTH.
2) COCIMHEHUSI OTJCIBHBIX YacCTe! MPEeIMETa B €IUHOE LIEJIOC.

3) u3y4yeHHs MpeaMeTa Ipu JOCTATOYHO CHIIBHOM €T0 YBEITUYCHUH.

4) u3yueHwus IpeIMeTa BHE CBSI3U €T0 C BHEIIHEH CpeIoi.



47. Peaam3anuu CMCTEMHOI0 MOAX0/1a NMPeIyCMATPUBAET BbINOJIHEHHE
M0CJIeI0BATEJILHOCTH JeHCTBHM.
A) GopMyJHPOBKY 3a1a4M HUCCIEIOBAHNA;
B) BbIsiBJIeHHE 00bEKTA HCCJIeIOBAHUS KAK CHCTEMbI U3 OKPY KaloIei cpeasbl;
B) ycraHoBJIeHHe BHYTPeHHEH CTPYKTYPbI CHCTEMBI H BbISIBJIEHNE BHEITHUX
CBSI3eH;
I') onpenesienne ueJsiei mepea djjeMeHTAMHI HCXOAS U3 0KHIA€MOI0 pe3yJbTaTa
BCeH CHCTEMBI;

1) 3;mech BCce ATArbl IEPEYUCIICHBI BEPHO.

2) stamel A) 1 B) Hy’)KHO TIOMEHSATh MECTaMH.

3) HyxHO 100aBUTH 3Tam JI) pa3pabOTKy MOJEIH CHCTEMBI U MPOBEJICHUE Ha
Hel UcCIJIeJOBAaHUM.

4) stan B) He BXOAMT B 3aj1au4y.

48. 3agauyu aHAIM3a BKJIKOYAKOT onpeaeieHue

1) BHEIIHETO BO3/ICHCTBYS Ha CUCTEMY.

2) BIUSTHUSI CUCTEMBI Ha BHEIITHIOIO CPELTy.

3) CBOWCTB CHCTEMBI IO HW3BECTHOH CTPYKType, H3yUeHHE CBOWCTB YXKe
CYIIECTBYIOIIETO 0O0Opa30BaHUs.

4) CTpYKTYpbl CHCTEMbI [0 €€ CBOHCTBaM, T.€. CO3JaHHUC HOBOH CTPYKTYPHI,
KOTOpas JOJKHA 00J1a7aTh JKeJTaeMbIMU CBOMCTBAMU.

49.3anauM CHHTE3a BKJIIOYAKT ONpeae/ieHue

1) cTpyKTypBl CHCTEMBI IO €€ CBOMCTBaM, T.€. CO3JaHUE HOBOW CTPYKTYPHI,
KOTOpas J0JIKHA 00J1aaTh sKeJTa€MbIMU CBOMCTBAMH.

2) BHEIIIHETO BO3/ICHCTBHS Ha CUCTEMY.

3) BIUSIHUSL CHCTEMBI HA BHEIIHIOKO CPEJTY .

4) CBOWCTB CHCTEMBI IO H3BECTHOW CTPYKType, W3yYEHHUE CBOWCTB YXKe
CYIIECTBYIOIIETO 0O0Opa30BaHUs.

Tema 4. Uepapxuyeckasi CTPYKTypa XUMH4Y€CKOI0 MPOU3BOICTBA
1. XuMHKO — TEXHOJIOTHYECKAs] CUCTeMAa —JTO

1) ammapar, yhOpaBJIeHHE KOTOPBIM  OCYIIECTBISETCS C  ITOMOIIBIO
KOMIIBIOTEPOB.

2) rpyIina anmnaparoB, yCTAaHOBJICHHAS HAa OJHOM Y4acTKeE IeXa.

3) COBOKYHHOCTh B3aUMOCBSI3aHHBIX TEXHOJOTHYCCKUMH IOTOKAMH M|
JNEUCTBYIOIIMX KaK OJHO LIEJIOE aIllapaToB.



4)  TexHWUYECKas  JIOKyMCHTaIWs,
CTPYKTYPHYIO, TEXHOJIOTUYECKYIO u
TEXHOJIOTUYECKOT0 ITpoLIecca.

BKJTIOYAIOMIAs
OIEPATOPHYIO

(yHKIHMOHANBHYIO,
CXeMbl  XHUMHKO-

2. Ha pucynke, uzoopa:karomem coctaB XTC B BepxHeM 0J10Ke

NPOMyIIeHAa HANMUCH:

lw
1) nporuecc.
X
2) ammapar. —> (4 -
3) XUMHKO-TEXHOJIOTHYECKAs tu
crcrema. Cucrema
ynpaBneHvs

4) omepalioHHas CUCTEMA.

3. DaeMeHTOM WM Aajiee Heaeaumoi yacthio XTC saBiaserco

1) peareHr.

2) onepatop XTC.

3) 6mok omeparopoB XTC.

4) TEXHOJIOTHYECKOE YCTPOHCTBO.

4. K ocHOBHBIM KJaccaM TexHojJorudeckux omepatopoB HE otHocsiTcsi
OnepaTopsbl MPOIECCOB:

A) XUMHYECKHX,

B) TemnoBbIX,

B) pusznuecknx,

I') MaccooOMeHHBIX,

1) MeXaHUYeCKHX,

E) ruapoMexaHnyecKux

1) J)
2) 1)
3) B)
4) E)
Bes maMeHeHHSI [ 227 TpOITECCH C H3MEHEHeM
ArperarHoro arPETaTHOTO
COCTOTHUS — [ | cOCTOSHMA
5. Ha pucyHnke
puey Harpepamme KoHpeHcarus
BMecCTO ?7?
OxnaxJeHne Cyxaz
JA0JI5KHO ObITh KOHICHC AITH A
ITpokanuBaHue —
Brimapreanue
Cnexanne |-
OrTBepeBaHHe




BIIMCAHO.

1) runpo-mMexaHHIECKHeE.
2) MEXaHUYECKHE.

3) MacCOOOMEHHEIE.

4) TeTuIoBBIC.

6. K maccooomennnim npoueccam HE oTHocsiTest rpynna npoueccoB

1) 5KCTpaKIIMOHHBIX

2) COpOIMOHHBIX

3) MeMOpaHHBIX

4) hopMooOpa3yroIImux

7. K kaaccy ruipoMexaHn4ecKHX MpoueccoB OTHOCATCS:

- IVIEHOYHOE TeYeHHEe KNUIKOCTEN,

- pa3nejieHne HEOHOPOIHBIX CHCTEM,

- o0pa3oBaHHue HEOJHOPOAHBIX CHCTEM,

- TPAHCIOPTUPOBAHUE KHIKOCTEI,

- TPAHCIOPTHPOBAHUE I'a3000Pa3HBIX CHCTEM,
a TaKKe:

1) xonaeHcarus

2) nuanus

3) nporeccrl bapboTaka

4) abcopOuus

8. K kaaccy mexanuyeckux npoueccoB HE oTtHocurcs

1) cemaparus
2) aorarus

3) nuthe

4) no3upoBaHuUEC

9. Iloacucremoii XTC Ha3pIBAaT 00/12Ja0IIYI0 OTHOCHTEJLHOM
aBTOHOMHOCTBI0 B paMkax XTC COBOKYNmHOCTB ............... , 00beIMHEHHBIX
€IHHON TEeXHOJIOIMYEeCKOH LeJIbIO.

1) onepaTopos.

2) MpOIIECCOB.

3) NPOU3BOJICTBEHHBIX YCTAHOBOK.
4) periaMeHTHPOBAHHBIX PabOT.



10. UnxenepHoe opopmiaenue noacucrembl XTC cooTBeTcTBYET

1) TeXHOJIOTUYECKOHN OnepaIii.
2) IPON3BOJICTBEHHOHN YCTaHOBKE.
3) TEXHOJIOTHYECKOMY aIlrapary.
4) TEXHOJOTHYECKOMY MPOIIECCY.

11. Onepanuonnas cucrema XTC HE Briouaer B ced0s1 moacucremy

1) MOATOTOBKY CBHIPhS M KaTaJIN3aTOPOB

2) BBIICTICHHE TIEJIEBOTO MPOIYKTa
3) MPOU3BOJCTBO IHEPTUU
4) 00pabOTKy TEXHHYECKOTO IIPOAYKTA

12. B ssueiike A TA0JIHLBI

NOACWCTEMbI ONEPALUWOHHOW CUCTEMbI XTC

A

Xumunyeckoe
npeepaweHne

b

B

nog

CNCTEMbBlI MHOPACTPYKTYPb

I XTC

3

HEPTOKOMIMNEKC

1

E

DKOAOMM3auLnA
noacUCcTEM
XTC

AOJI2KHA ObITh Ha/INUCh.

1) mpou3BOACTBO SHEPTUH

2) peKyTiepanus SHEPTuu

3) BOAOIOATOTOBKA

4) IOArOTOBKA CHIPhsI U KaTAJIN3aTOPOB

13. B ssueiike B Ta0auubI

NOACWCTEMbI ONEPALUWOHHOW CUCTEMBI XTC

A

XnMuyeckoe
npeepauweHne

b

B

NOACHCTEMbl MHDPACTPYKTYPL

I XTC

3

HEPTOKOMMANEKC

JKOAOrM3aLnn

1|

E

NoOACUCTEM
XTC

JOJIKHA OBITH HAANNCK.

1) 0OpaboTKa TEXHUYECKOTO MPOTYKTa
2) IPOM3BOJICTBO IHEPTUU

3) pexymnepariys SHEPrHU

4) BOONIOATOTOBKA




14. B siueiike E Tadaunn1

NOACWCTEMbI ONEPALUWOHHOW CUCTEMBI XTC

A XuMUuyeckoe E B

npeepauweHne
NOACUCTEMBI MHOPACTPYKTYPBI XTC
SHEPTOKOMMNEKC SKoAorM3aLna

i 4 E | "

JOJIKHA OBITh HAANNCK.

1) 0O6paboTKa TEXHUYECKOTO MPOTYKTa
2) BOJIOTIOJITOTOBKA

3) BbIICIIEHUE IENIEBOTO MPOIYKTa

4) MOArOTOBKA ChIPhsS M KATAIN3aTOPOB

15. Ha pucyHke noka3aHo rpaguyeckoe uzodopaxkenue oneparopa XTC u

ero GyHkuuu

1) mexdazHoro ooOMeHa.

2) cMelIeHus!.

3) XUMHYECKOTO MPEBPAIICHUS.
4) HarpeBa WA OXJIAXKICHUSI.

16. Ha pucyHnke noka3ano rpagpuueckoe uzoopa:kenue oneparopa XTC u
ero pyHKuuu

1) mexdazHoro ooOMeHa.

2) XUMHUYECKOTO MPEBPAIICHUS.

3) cKaThs WK PacIIUPCHHS.

4) U3MEHEHHUS arperaTHOrO COCTOSTHUSI.

17/. Ha pucyHKe nmoKa3aHo rpauyeckoe H300paxxeHue
............ coennnenus oneparopos XTC.

SIS

1) mocne0BaTeNILHOTO.



2) mapauIeIbHOTO.
3) 00BOIHOTO.
4) oOpaTHOTO.

18. TEXHOJIOTUYECKAsl CBAI3b MeEKIYy OlNepaTopaMu
XapaKTepu3yeTcs TeM, YTO BBIXOAAILIMI W3 OJTHOTO 3JIeMEeHTa MOTOK SIBJIsIeTCS
BXOISIIIMM /I CJEAYIOIIEero 3JJeMeHTa, W BCe TeXHOJOTrM4YecKHe MOTOKH
NPOXOASAT Yepe3 KAXK/bIi 3JIeMeHT He 0oJiee 0THOT0 pa3a.

1) obpaTtHas

2) oOBOTHAS

3) mociiegoBaTeIbHAS
4) napasienbHas

19. Opu ... BKJIIOYEHMH OINEPaTOPOB OCHOBHOW MOTOK
pasaeisieTcsi HA HEeCKOJbKO MOOOYHBIX, KAKAbIH U3 KOTOPBIX MPOXOIUT 4epe3
Pa3Hble WJIM OAHOTHIIHBIC JIEMEHTBI, a 3aTeM CHOBa COeIMHSIETCH B OOIIMii

IIOTOK.

1) o6BOIHOM.

3) obpaTtHOM.

4) rocnenoBaTeaILHOM.
4) napaieabHOM.

20, COCIMHCHHUE JJIEMECHTOB CHUCTEMbI IIpeaAyCMaTpUuBacT
pa3aejieHue OCHOBHOIO IOTOKAa Ha JBa: IrJIaBHBIH mpoxoauT 4Yepe3d BCE
3JIEMCEHTHI, MoOOYHBbIH 06XOI[I/IT OOJMH HMJ/IH HECKOJBbKO 3JJICEMCEHTOB H CHOBa
COCINHACTCH C I"IaBHBIM.

1) o6BoOIHOE.

2) mapasuienabHoe.

3) obpartHoOe

4) mocneaoBaTeabHOE.

21, COC/JUHEHHE XAPAKTepPHU3yeTCs TeM, YTO OCHOBHOM NMOTOK
pa3jeJisieTcsi Ha IBA. IVIABHbIM MOCTYNAET B CJACAYIOLIUI 3JIeMEHT, a MO00YHbII
BO3BpaIlaeTcss B OAWH H3 MNpPeAbIAYIIMX 3JE€MEHTOB, IAe COeAUHSETCH C
IJIABHBIM.

1) nmapasuienbHoe.

2) oOpaTHOE

3) oOBOIHOE.

4) mocneaoBaTeabHOE.



22, i, coeIMHEeHHE HCIOJIb3YIOT 1JI5l TEXHOJIOTHYeCKHX
MPOIeCcCOB ¢ HEBBICOKO KOHBEpPCHEl ChIPbS 32 OJIMH MPOXO/I Yepe3 PeaKTop

1) mapayienbHOe.

2) mocJenoBaTeIbHOE.
3) obpatHoe.

4) obBOAHOE.

23, COeJJUHEHHEe JJIEMEHTOB OOBIYHO HCIOJIb3YeTCH JIsl
TOPMOKeHHS OBICTPBIX CHJIBLHO-IK30TEPMUYECKUX PeAKIMIA.

1) mapayenbHoe.

2) obpatHoe.

3) mociie0BaTeNbHOE.
4) oOBoOHOE.

24, COelMHEHHEe ONepaTopoB NPUMEHSETCH IS
noBbIlIeHus npousBoaurTeabnoctu XTC.

1) mapaienbHoe.

2) 00BOTHOE.

3) mocie10BaTEIbHOE.
4) obOpatHOe.

25, COoeJMHEHHE ONepaTopoB, HalpuMep, BKJIKYEHHE
XMMHYECKHX PEeaKTOPOB B KaCKaJl NpUMeHsieTc A olecnedeHusi 0oJiee
BBICOKOW KOHBEPCHM WJM /UIA YyBeJIMYEHHs] CTeleHH W3BJIeYeHHS BpeIHOi
NPUMeCcH U3 XUMHUY€eCKOro NPOayKTa.

1) o6BoOIHOE.

2) MoCIIeI0BaTEIILHOE.
3) mapasutenbHoe.

4) obOpatHoe.

26. DieMeHTAMH CTPYKTYpPbl B (YHKIHOHAJIBbHOWH cXeMe BBICTYNAIOT
.............. , COeJTHHEHHbIe MATEPUAJIbHBIMH CBSI3IMH.

1) anmaparsl.

2) TEXHOJIOTHYECKHE OTIePaTOPHI.
3) HOJACUCTEMBI.

4) TpyIIibl anmnapaTos.

27. DjieMeHTaMU ONePATOPHO CXeMBbI CJIYKAT



1) anmapaTsr.

2) GyHKIIMOHATBHBIE OJIOKH.

3) MpPOU3BOJICTBEHHBIE YCTAHOBKH.
4) TEXHOJIOTHYECKUE ONEPATOPHI.

28. B onepatopHyl cxeMy BKJIIOYE€HA COBOKYNHOCTb TeXHOJOTHYeCKHX
OMEePaTOPOB, COEAMHEHHBIX ..........cveuvnen... CBSI3SAIMM.

1) MaTepuaTbHBIMH.

2) nHPOPMAITHOHHBIMH.
3) PHEPreTUYCCKUMH.
4) oOpaTHBIMHU.

29, cXeMbl JAl0T HAIJISIHOE TpeaAcCTaBJeHHe O
(pU3NKO-XUMHUYECKOH CYIIHOCTH TEXHOJOIHYECKHUX MPOIECCOB, MCIOJIb3YyeMbIX
CHCTEMOI /IJIfA MOCJIe0BATEIHLHOTO NMPeBPaIlleHNsI CHIPbsl B TOTOBBIii MPOIYKT.

1) TeXHOJIOTHYECKHE.
2) oniepaTopHEIE.
3) CTpyKTypHBIE.
4) hbyHKITMOHATILHBIC.

30. B cTpykTypHOii cxeMe omepaTropbl mpeacTaBjeHbl B BHAe 0J0KOB,
HMEKIIUX HEeCKOJbKO BXOJA0B H BBIXOJ0B, COEJIMHEHHBIX MEXKIAy CO00M
CIUIOIIHBIMHU JIUHUSAMY, U300PAKAOIMUMH ................ CBSI3H.

1) sHepreTUYecKue.
2) uH(pOpPMAaIMOHHEIE.
3) maTepuabHbIC.

4) oOpaTHBbIE.

31. B otauyue oOT ............ CcXeMbl HA CTPYKTYPHOH cXeMe MOKa3bIBAKOT
TaKKe JHepreTuYecKne CBsA3M, KOTOPbIe Yallle PacnoJaraloT nepneHauKyJasapHo
0JI0KY ¥ M300PaKal0T MYHKTHPOM.

1) NpUHITUITHATIEHOM.
2) GYHKIIMOHATIBHOM.
3) TEeXHOJIOTHYECKOM.
4) orepaTOpHOM.

32. TexHOJI0THYECKASA CXeMA COCTABJIAETCS HA OCHOBAHUM ONEPATOPHOM,
NPU 3TOM B3aMEH TEXHOJOTHYeCKOro OnepaTropa CTABUTCH ........... , KOTOpPBIH
Han0oJiee COOTBETCTBYeT TPEOOBAHUAM TOM TEXHOJOTMYECKON OIepaunum,
KOTOpasi 0CylIeCTBJISETCH JaHHBIM ONEePaTOPOM.



1) anmapar.

2) CTPYKTYpHBIii OJIOK.

3) GyHKIIMOHATBHBIN DJIEMEHT.
4) npon3BOJCTBCHHBIN TPOIIECC.

33. TexHoJiormyeckasi cxemMa COCTOMT M3 .......... U rpaduveckoro
U300pakeHusi COOTBETCTBYIOIIMX ANMAPATOB M TEXHOJOTMYECKUX JTUHUIA.

1) rpaduueckoro u300pakeHus OIEPaTOPOB.

2) OIMCaHUs TEXHOJIOTHYECKOTO MpoIiecca.

3) OJIOKOB, MMEIOIIUX HECKOJIbKO BXOJOB U BBIXOJIOB, COSAMHECHHBIX MEXKIY
CO00# CIIONTHBIMU JIMHUSIMH, U300paKaroIIMMHA MaTEPHATbHBIC CBS3H.

4) ojcucTeM, COSTUHEHHBIX MAaTEPHATbHBIMHU CBSI3SIMH.

34. OnucaHue TEXHOJOTHYECKON CXeMbl NPOU3BOAUTCH IO KaXKIAO0M
MmoJACHCTEeMEe, HAYUHAA C MOCTYIUICHMS M MOATOTOBKH ChIPb U 3aKAHYUBASA
OTTPY3KOil TIOTOBOr0 IMPOAYKTA, ¢ YKAa3aHMEM OCHOBHBIX TEXHOJOIrMYeCKHUX
mapaMerpoB  NpouLecca, XapaKTePUCTUKU  HMCHOJb3yeMOI0  OCHOBHOIO
000pyI0BaHMsI, CHCTEM PeryJMpoBaHus U OJJOKHPOBOK, CO CCHLIIKOM HA

1) yepTex QYHKIIMOHATBLHOW CXEMBI.
2) HOpMaTHBHBIE IOKYMCHTBHI.

3) uepTeK TEXHOIOTHUECKON CXEMBI.
4) cipaBOYHBIE MaTEPHAJIBI.

35. Ha pucynke

Howmep HaumenoBanue Kon |Texnuueckas |[Ipumeuanue
Nno3ulMd  |000pyI0BaHUS -BO |XapaKTEPHUCTH
Ka

P-5 Peaktop-cynedypatop |1 |v=4m3 Karanor

PCD PH-4-1 (PO8) SMATUPOBAHHON
anmaparypbl

H-14 Hacoc 2 |Q=20m3/u Karanor
HUPKYJISIUOHHBIN 7151 H=31 M cr.x.|"Xumnueckue
cyabhomMacchl N=7 kBT|Hacockl u3
2X-6P-1(3a) C n=2900 HEMETaUTMYECKUX
AIEKTPOABUTATETIEM 00/MuH MaTepuasoB”
BAQ-42-2

NMmoKa3aH pparMenr ........ CXeMbl.

1) onepaTopHOii.



2) pyHKIIMOHAIBHOM.
3) CTPYKTYpHOIA.
4) TEeXHOJIOTHYECKOU.

Kpurtepun ouenku:

[TporieHT MpaBUIIBHBIX OTBETOB Ha OlICHKA
BOIIPOCHI TECTa
< 60% O GamioB
> 60% , Ho< 74 % 5 GamoB
>74% , Ho<87 % 8 6amioB
>87 % 11 6annoB




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; _ «XuMHUYECKOE MAIIMHO- W alIIIAPATOCTPOCHHUE
(naumenosanue)

Kountpoabhasi padora
Tema 6. /lekoMno3uIMA KAK BaKHEH M MPUHLIMII CUCTEMHOI'0 AaHAJIU3A

KOHTpOJ’ILHaH pa60Ta NpCAHA3HA4YCHA I ONPCACICHHA CTCIICHU YCBOCHMHA
CTyACHTaMM MCTOJia JACKOMIIO3MIMWKW IIpU PCIICHHUM 3aJlad CHUCTCMHOI'O aHaJM3a
mponecccoB XUMHYECKOM TE€XHOJIOTHH.

Pemast KOHTpOJIBHYIO paboTy, TpeOyeTcs:

1) npenctaButhk cTpykTypy XTC B BUIC OpUEHTHPOBAHHOTO rpada,;

2) ompeneNuTh BCe KOHTYPBI, KOTOPhIe MOXHO BBIIEIUTH B CTpyKType XTC;

3) onpenenuTh Bce KOMIUIEKCHI, KOTOPhIE MOKHO BbIIENHTh B cTpykType XTC;

4) nns IPUBEICHHOW MATPUIIBI CMEKHOCTH IMMOCTPOUTH CITUCOK CMEXKHOCTH rpada,;
5) st crpyktypsl XTC mocTpouTh TaOIHIIbI BXOJHBIX U BBIXOHBIX CBS3CH;

6) mocTpouTh MOTU(PUITUPOBAHHBIC TAOJIUIIBI CBSI3EH.
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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.



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

MAaIWHbI U 000PYIIOBAHUE

(k00 u naumenosanue)

[Mpodums/mporpamma; _ «XuMHUYECKOE MAIIMHO- W alIIIAPATOCTPOCHHUE
(naumenosanue)

KoMIuieKkT 3aganni i BHIIIOJIHEHHUS PACYeTHO-TPaduiecKoii padoTsl

b1.B.05 CucreMHBIN aHAIN3 XUMHUKO-TEXHOJIOTMYECKON CUCTEMBI
(raumenosanue cmpykmyproz2o noopasoenenus)

Tema 4. Uepapxus siBJIEHUI U UX CONOYHUHEHHOCTh B N3y4YE€HNH MPOLECCOB U
annapatros

3ananme: Ha ocHOBe 3allaHHONM TEXHOJOTMYECKOW CXEMbl XUMHUKO-TEXHOJIOTUYECKOU
CUCTEMBI pa3paboTaTh U OnucaTh QyHKIIMOHAIBHYIO, CTPYKTYPHYIO U OTIEPATOPHYIO CXEMBL.

Bapuanr 1
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CEHBA DANDTA
1, 3, 7 — xonoawibHUKH; 2 — COOPHHK KOHIEHTPUPOBAHHOW TUApONEpeKucH; 4 —
IIEHTPOOEKHBII HAcOC-peakTop, S — ammapaT ¢ Memajakod; 6, 9 — pasmenuTenpHbIe

COCy/Jibl; 8 — COOpPHUK CMECH CEPHOM KUCIOTHI U areToHa, 10 — He#TpanuzaTop.
BapuanT 2



1 — Typbokommpeccop, 2 — MUPKYJISAIHOHHBIA KOMITpeccop, 3, 7 —XOJIOAWIbHUKY, 4
—cemaparop, S5 — ancopbep, 6 —peakTop aguabaTUYECKOro JeWcTBUS, O —
TEII000MEeHHHK, 9 — KoTen-yrunuzarop, 10 — cenapatop, 1 1 — npoccens, 12 — cObopHUK
MeTaHoJa-ceipia, 13, 14 — pexTuduKkanmoHHbIe KOJOHHBI.
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1 —xommpeccop, 2 — HUPKYJISAUOHHBIN KoMmpeccop, 3,9 —HAcockl, 4 * peakTop
KHUIISIIETO  CJosl, 5,6 — TerI00OMEeHHUKH, [ — XOJOJWIbHHK-KOHJEHcAaTop, 8 —
cenaparop, 10 —xoTen-yTuimsarop.
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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) cuutesa NHz; 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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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.



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; _ «XuMHUYECKOE MAIIMHO- W alIIIAPATOCTPOCHHUE

(naumenosanue)

Tembl pedepaToB

b51.B.05 CucreMHBINW aHAJIN3 XUMHUKO-TEXHOJIOTHYECKOU CUCTEMBI

(raumenosanue cmpykmyproz2o noopaszoenenus)

Tema 2. B3aumMocBsi3b siBJIeHUH B OT/JeJIbHBIX NPoIleccax v anmaparax

aokrwbdPE

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

17.
18.

Cnoco6s1 kaccu(UKaIuy CUCTEM.

3agaun CUCTEMHOI'O aHaIn3a.

[TokazaTenu U KpUTEPUU OLICHKN CUCTEM.

[IporpeccruBHBIE XUMHKO-TEXHOJIOTHYECKHE MPOLIECCHI U UX aHAJIU3.

JlucniepcuoHHBINM, (aKTOPHBIN, KOPPENSIUOHHBIA M PETPECCHOHHBIN aHaIU3 XUMHKO-
TEXHOJIOTUYECKUX CUCTEM.

Pemenne  crammoHapHbIX — 3aJa4  XMMUYECKOM  THAPOJMHAMUKHA  METOJIOM
MaTeMaTH4YE€CKOT0 MOJACIUPOBAHUS.

MapuieBble 4YHUCIEHHBIE METONBl I PEIICHUS CTAlMOHAPHBIX 3aJa4 XUMUYECKOU
TEXHOJIOTHUHU.

MapuieBble YUCIEHHBIE METOJbI JJISI PELICHUsS HECTAlMOHAPHBIX 3a/lad XUMHUYECKOU
TEXHOJIOTUHU.

Pemenue mozeneii B gpopme muddepeHmanbHbIX ypaBHEHHH METOJIOM Pa3lIOKCHUS B
(YHKIIMOHAIILHBIE PSJIBI.

Jenykuus v HHIyKIMS KaK METO/Ibl TO3HAHMS, UCTIOJIb3yEMbIE B CACTEMHOM aHaJIU3e.
CtpyKTypa CUCTEMHOIO aHaJIU3a.

3agayy CUCTEMHOI'O CUHTE3A.

OCHOBBI OIIEHKH CIIOKHBIX CUCTEM C IIOMOUIBI0 METO1A IIKAJL.

OCHOBBI OIIEHKH CIIOKHBIX CUCTEM C IMOMOIIBI0 METO/Ia JEpeBa IEeH.
NudopmanmonHbie cHCTeMbl B XUMHYECKOW TEXHOIOTHH.

['eomeTprueckoe MOIENMPOBAHME B  XMMHYECKOM TEXHOJIOTMH C  TOMOILBIO
KOMIBIOTEPHBIX CUCTEM.

NmuTanimoHHoe MoIeTMpOBaHUE MTPU N3YUEHUN XUMUKO-TEXHOJIOTUYECKUX CUCTEM.
BpluncnuTenpHbIl  DKCHEPUMEHT KAaK CPEACTBO M3YYEHHUS IIOBEICHUS XUMHUKO-
TEXHOJOTUYECKON CUCTEMBI.



Kpurtepuu oneHku:

MunumaneHOEe uHcio OamioB — 5 Oayuia BBICTAaBISETCS HPU HEAOCTATOYHOM CTENEHU
PacKphITUS TEMbl B XOJ€ CBOETO BBICTYILJICHUS, MPUBEACHHUS HEUYETKHMX APryMEHTOB U HE
BIIOJIHE AKTHBHOE y4YacTHE B JUCKYCCHHU IO Ipobieme, KOTopas ObUia pacKpbiTa B XOJIe
JIOKJIaJIa.

MaxkcumansHoe yucio 6amioB — 11 6amioB BHICTaBISETCS MPU MOJHOLEHHOM PACKPBITUU
TEMbl B XOJE€ CBOETO BBICTYIUIEHHMS, NPUBEIACHUS YETKHUX apryMEHTOB U JI0KA3aTeNIbCTB, a
TaK)Ke aKTMBHOE y4acThe B JMCKYCCHUM IO mpoOsieme, KOTopas Obljia pacKpbiTa B XOJI€
JIOKJIaJa.



MunucTepcTBO HayKu U Boiciiero oopaszoBanus Poccuiickoit deneparyu

HikHeKaMCKHI XUMUKO-TEXHOJIOTHYECKHA HHCTUTYT ((hriman)
dbenepabHOr0 TOCyAapPCTBEHHOTO OI0/KETHOTO 00pa30BaTEIBHOTO YUPEIKIACHUS
BBICIIIETO 00pa30BaHMUS
«Ka3zaHCKnil HAalMOHAJIbHBIN UCCIEN0BATEIbCKUM TEXHOJIOTNYECKUN YHUBEPCUTET

Y4eOHBIM MIaHOM IO HAIPaBICHHUIO MOATOTOBKM MarucTpoB: 15.04.02 «TexHogorH4ecKue
MAIlIWHBI 1 000PY/IOBAHHE

(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «XuMHUYECKOE MAIIMHO- W alIIIAPATOCTPOCHHUE
(raumenosanue)

Tembl 1J15 co0ece10BaAHUA

B1.B.05 CucreMHBIN aHAIN3 XUMHUKO-TEXHOJIOTMYECKON CUCTEMBI
(raumenosanue cmpykmyproz2o noopasoenenus)

Tema 5. B3aumoBJinsiHUE ANINIAPATOB B XUMMKO - TEXHOJIOTHYECKOM crcTeMe
OrnpeneneHne NOHATUS «KXUMHUKO-TEXHOJIOTMUECKasl CUCTEMa.
CpoiictBa 3nemenToB XTC.
[ToaATHA CBS3b, B3aUMOCBSI3b, B3auMoaeiicTBrE d1eMeHTOB X TC.
Ornpenenenue nousTust BHemHen cpeant ans XTC.
BzaumopetictBue XTC ¢ BHELIHEH cpenou.
Onpenenenune NOHATUS COCTOSIHUS U ABrkeHus X TC.
BXxoapl v BBIXOIbI XUMHUKO-TEXHOJIOTHUECKON CUCTEMEI.
[TonsiTue TexHonornueckoro npoiecca B XT-cucreme.

©ooNOR~WDRE

Hasnauenue u Buasl oOpaTtHoii cBsizu XTC.

10. Knaccudukarmus XT-cucrem mo npusHakam.

11. OcHoBHBIE YepThl cucTeMHoro noaxona ais XTC.

12. CymaocTs cuctemHuoro nmoaxoxna st XTC.

13. Ocobennoctu peanu3zaiuu cucremuoro moaxoxaa st XTC.
14. CymHoCTb cTpyKTypHOTro aHanm3a X TC.

15.Posib cBsi3elt B TOCTPOEHUH CTPYKTYphl X T-cUCTEMBI.

16. ®yukruonansHas cxema X [-CUCTEMBI.

17. lenu ananu3a pyHKIMoHUpoBaHUsA X T-CHUCTEMBI.

18. Bapeupyemsbie u Heynpasisiembie ¢pakTopsl B X TC.

Kpurepun oueHku:

MaxkcumaiibHOe yuciao OautoB — 11 OaitoB BBICTABIISIETCS €CIIM cOoOeceqOoBaHue
IPOTEKaeT MPH aKTUBHOM OOMeHe MH(pOpManueld MEXay CTYJICHTAaMH W IMperojaaBaTeiieM;
BOIIPOCHI M OTBETHI CIICAYIOT C OOEUX CTOPOH; OTBETHI IMOJHOICHHBIC W Pa3BEPHYTHIC; BO
BpeMsi co0eceIOBaHuMsI CTYACHTHI TIOIHUMAIOT UHTEPECHBIE U OPUTHHAIILHBIE MPOOIIEMBI.

MunumanbHOE€ YHCIO OamaoB — 5 0aqioB BBICTABISECTCS MPU MPEUMYIIECTBEHHO
OJIHOHATIPABIICHHOM TOTOKE HWH(OpPMAIMK; OTBEThI CTYJEHTOB OJHOCIOXHBIE U 0e3



pa3bACHEHUH; BOMPOCHl HOCAT TPUBUAIBHBIA XapakTep; BO BpeMs Oecelpl MPaKTHUECKH He
NOJHUMAIOTCSI OCTpbI€ MPOOJEMBI U HE NMPUBOAATCS B Kau€CTBE MPUMEPOB MPAKTUUECKUE
CUTYyalUHU.
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