MuHucTepcTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanuu
HuxHexkaMCKUH XMMHKO-TEXHOJIOTMUECKHH HHCTUTYT (rtnan)
dbenepanbHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEILHOTO YUPEHKICHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKHi1 HAlIMOHAIBHBIA UCCIEA0BATEIHLCKUN TEXHOJIOTHYECKU YHUBEPCUTET
(HXTHU ®I'BOY BO «kKHUTY»)

. 3eMcKUi
2020 r.

®OH/JA OUEHOYHBIX CPEACTB
0 JUCHUILIHHE (MOIYJIIO)

b1.B.JIB.06.02 « CoBpeMEHHbBIE METOJIBI PACYETA TEXHOJIOTHYECKUX

cucteM HedreraszonepepaboTKu»
(koI ¥ HAMMEHOBaHKE UCIUILTHHBI (MOJIYJIST))

15.03.02 «TexHonornyecknue MalimHbl U 000pyI0BaHUE
(ko ¥ HAMMEHOBAHUE HAITPABJICHMUS TIOATOTOBKY/CITEIIMATBHOCTH)

Oo6opynoBanue HedTerazonepepadbOTKH
(mammeHoBaHMe podUIIsA/HATTPABICHHOCTH/CIICIIATN3AIINH )

bakanxasp
KBaJTU(UKAIUSL

OYHas, OYHO-3a04YHasi
(bopma obOyueHwst)

Hwmxuaexamck, 2020

12



®ona oneHouHbIX cpencts no aucnumuinde b1.B.J1B.06.02 «CoBpeMEHHbBIE
METO/IbI pacueTa TeXHOJIOTHYECKUX CHCTEM HedTerazonepepadboTKm»

CoctaBureinp POC

norenT kad. MAXII H.A. CabanaeB

(momxHOCTB) ( V Y(moamucs) (®.1.0))

®OC paccMmoTpeH u 000peH Ha 3acegannu kadenpst MAXIIT
MPOTOKOJ OT 20.05 2020r.Ne 9

3aBenyromuid kadeapoit ) \ N.A. CabanaeB
e (moxruce) (®.1.0.)

YTBEPXJIEHO
3am. qupekropa no YMP /’/]M B H.U. Hukudoposa

(moarucs) (®.1.0))

OKCIEPTHI:

PykoBoaurens OOII, Cabanaes U.A. 3aB kadh. MAXIT HXTU

@.1.0,, JIOJKHOCTh, OpraHu3aLus, noz[rm&
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I[IepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITANOB UX (popMHUPOBAHUA

WHupekc ConepxaHue Dransl GOPMHUPOBAHUSA KOMITETCHIINHU (YKa3aTh BCE TEMBI U3
KomMmnereniun KOMIIETCHLIUU PIT]T) HauMeHOBaHUE
Jlexuu [IpakTnueckue KypcoBoii npoekt OLIEHOYHOTO CPENCTBA
3aHSATHS (pabota)
CITOCOOHOCTBIO aHaJIN3UPOBATH
. p Tema 1, Tema 1, TectupoBanwue (Tect Nel),
I1K-9 TEXHOJIOTHYECKUI TIPOIlecCC Kak He npemycmoTpeHbt
. Tema 2 Tema 2 pedepar
00BEKT ynpaBlIeHUS,
CIOCOOHOCTBIO TJIAaHUPOBATH
IKCIIEPUMECHTAJIbHBIC Tecruposanue (tect No2),
Tema 3, Tema 3,
[1K-15 HCCICAOBaHUS, MOJTy4arth, Tema 4 T 4 He npemycmoTpeHbt PacuetHo-Tpadmyeckas
oOpabaTeiBaTh M aHAJIU3UPOBATH cMa pabora
MOJTy4YEeHHBIE PE3YJIbTATHI;
CIIOCOOHOCTBIO YYacCTBOBATh B
MPOEKTUPOBAHUH OTACIBHBIX
cfazmﬁ TI;XHOJIOFI/III?CKI/IX Tema 5, Tema 5, CobecenoBanue,
IIK-17 Tema 6, Tema 6, He npemycMoTpeHs! Konrtponsnas paboTa,
MIPOLIECCOB C UCIIOJIb30BAHUEM
Tema 7 Tema 7 pedepar

COBPEMEHHBIX MHPOPMAITMOHHBIX
TEXHOJIOTUN
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Ilepeuens ouenounvix cpeocme no oucyunaune (Mooyo)

Hassaume Komn-Bo Min, 6annos Max, 6anoe
(6azosvtit yposens) (nosvriennstit yposens)

Jlexmuu 7 7 7

[IpakTHuecKue 3aHATHs I 14 14
Pedepatsl 2 10 22
CoOecenoBanue 1 5 11
Tecthl 2 10 22
PacuetHo-Tpaduueckas paborta 1 7 12
KonTponbHas padboTa 1 I 12
Hroro 60 100
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IMoxa3zaTe/in 1 KPUTEPUHU OIlEHUBAHUS KOMIETEHIMIA ¢ OMMCAaHUEM IIKAJ oueHuBanus (Gpopmupyromes ¢ OIl no nanpasnenuio
NOO20MOBKU U 6CMABTIIOMCS 8 PAOOYYIO NPOSPAMMY NOCIE €€ YMBEPHCOCHUS)

Nunexc Conepxxanue YPpOBHU OCBOEHHUSI KOMIIETEHLIMHU
KOMIICTCHIIUN KOMIICTCHIINN HOpOFOBBII/I HpOI[BI/IHYTBII/I HpeBOCXOI[HBII/I
3HaTh: Ha BHICOKOM YPOBHE Ha3HAuCHHE,
3HATDB! CTPYKTYpY U CTPOCHUE, CIIOCOOBI OPraHU3aIUH U
3 . YHKLHOHMPOBAHHE CHCTEMBI (YHKIMOHUPOBAHUE CUCTEMBI YIIPABICHUS
HATb. CyTh CUCTCMBI yIIPaBJICHUS YIIpABIIEHN TEXHONOTHYECKHMHU TEXHOJOTHYECKUMH MPOIIECCAMU XUMHUYECKON
TEXHOJIOTHYECKUMHU IIPOLIECCAMU N
XUMHUYECKOMN TGXHOJ’IO?I/Iﬁ TPOLCCCAMI XHMIHCCKOU v moqorh
CIIOCOOHOCTB VMeTh: KbaTko AHATHIN .OBaTB TEXHOJIOTHH. YMers: riy0oKo aHaIM3HpOBaTh
AHATH3MPOBATH - Kp ' p VMeTh: TIOTHOLEHHO TEXHOJIOTHYECKHI MPoIIecc Kak 00bEeKT
TIK-9 . TEXHOJIOTUYECKUH MPOIECC KaK O0BEKT N DaBJIEHHS
TEXHOJIOTHYECKHIA TIPOIECC DABCHIS AHATU3UPOBATh TEXHOJOTHUCCKHUI yIp .
Kak OOBEKT yIpaBICHUS }];.HI;IICTB' ‘IE;CTI/I‘IHO - MPOLIECC KaK OOBEKT yIPABIICHUSI. BaiajieTs: moHOLCHHBIMU HABBIKAMH aHAITH3a
o T'eXHonomquKHx HpoNECCos BiajeTh: XOPOLINMH HABBIKAMH TEXHOJIOTHYECKHX MTPOIIECCOB Kak 00HEKTOB
BN, p AHANH3A TEXHOMOMUECKIX yIpaBJIeHHUs, IPUEMAMHU U METOJaMHU BBIOOpa
yup . NPOLIECCOB KaK OGBEKTOR ABTOMATHYECKOTO PEryJInpOBaHUS
YIIpaBIIEHN. TEXHOJIOTHYECKHUX MPOIIECCOB B OTIAEIBHBIX
anmnapaTax U yCTaHOBKaX.
3HATBL. OCHOBHBIE JTAIBI CTAAUN . .
COHCTOVIDORANIS HAVIHO 3HATh. B OJHON Mepe METOOIOTUIO
3HaTh: HaYaIa TEOPUH U MPAKTHUKH pynp Y . [UTAHUPOBAHUS TEXHOJIOTUICCKON (ha3bl
TEXHUUECKOI'O UCCIIEIOBAHMS . dTall
aHaJIN3a PEIICHUs MPOOIIEMBI, OTIPENETCHIS 3aat, HTall HAYYHOI'O MCCJICIOBAHUS, COCTOSIIETO U3
OTPaXXCHHBIX B HAYYHOM JINTEPATYPE; P - TEOPETHYECKOTO U IMITUPUIECKOTO ITAIOB.
WCCIIEIOBAHMS YCIIOBHIN PEIICHNUS, )
KaK IpaBWIBHO (hOPMYIIUPOBATH YMeTh: MPOBOAUTH U3MEPEHUS C
ITaIl CO3/IaHMS POrPaAMMbI N
CIOCOOHOCTH MIAHUPOBATh 3a71a9y HCCIICOBaHUS. HCCITETOBARMS HCIIOJIb30BAHMEM HOBEHIINX U3MEPHUTEIbHBIX
IKCIIEPUMEHTAIIHBIC YMeTh: aHATU3UPOBATH TOCTPOCHHBIE Vaern: I/ICHOHILSOBaTB esvorars | CHCTEM: 00eCIICYNBAIOIIUX JOCTOBEPHOCTD
HCCIICAOBAHMS, TIOTyYaTh, paHee TEOpUH IS peIieHUs ’ pesy. IKCIEPUMEHTANILHBIX UCCIICAOBAHMUIT 1
[1K-15 OIBITHO-IKCIEPUMEHTATBHBIX
06pabaTsIBaTh U aHAJIOIMYHBIX 3a7a4. ABOT V1S TOATBEDAICHIS WITHL MPOM3BECTH 00PAOOTKY U OLICHKY PE3yJIbTaTOB
aHaJIM3UPOBATh MOJydeHHbe | Biasers. OCHOBHBIMU METOJAMH p p HU3MEpPEHHUH.
OTIPOBEPIKEHHS TIPEIBAPUTEITHLHO .
Ppe3yIbTaThI MPOBECHUS Ta00PATOPHBIX U Baajgers. HaBLIKAMU aHAIN3a U
C/ICNIaHHBIX TEOPETHUECKHUX .
MIPOU3BOICTBCHHBIX IKCIIEPUMEHTOB, HOCTDOGHM 1 MHIOTes CHCTEMaTH3aLUH1 PE3yJIbTATOB HCCIICI0BAHNUH,
TUITOBBIMH TIPHEMaMHU B.uaT;)eTl)' METOTAMI )IéTaHBHOI)'I MPECTABIICHUS MATEPHAIOB B BUJIE HAYUYHBIX
WHTEPNPETUPOBAHUS U PE/ICTABICHHUS | 06au1/.11/1 3V B TATOB OTYETOB, MyONUKAIMi, TPEe3eHTAIH;
PE3yJIbTATOB HAYYHBIX UCCIIEIOBAHU. P P - Y MOATOTOBKH JAHHBIX JJIs1 COCTABICHHUS
HCCIIE/IOBAHMH, MX JINTEPATYPHOTO | "/
oopmiteHHs ¥ TyOTHKALIUH. POB.
K-17 CHOCOOHOCTh yY4acTBOBATh B | 3HATH: OCHOBBI MPOEKTHPOBAHUS 3HaTh: npueMbl 3)(HEKTHBHOTO 3HATB: TEXHOJIOTHIO IIPOEKTHPOBAHHMS

IMPOCKTUPOBAHUUN

CTPYKTYpBI MaTepHAIBHBIX TOTOKOB,

IPOEKTUPOBAHMS CTPYKTYPbI

MCXaHUYCCKUX, TMAPOMCXAHNYCCKHUX,
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OTHEIIBHBIX CTaINAN
TEXHOJIOTHYECKUX
MPOIIECCOB C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
UH(POPMAIIUOHHBIX
TEXHOJIOTHIA

TeHHOO6MeHHBIX H MaCCOO6MeHHBIX
MPOIIECCOB; BBIOOPA ammapara.
YMeThb: Ha YAOBIETBOPUTETHHOM
YPOBHE TIPUMCHATH COBPEMCHHBIC
TEXHOJIOTUU [JIS MPOCKTUPOBAHU A
OTJIENTBHBIX CTAIHM
MPOM3BOJICTBEHHBIX MPOIIECCOB C
BBIIBIICHHEM OTITHMAIBHBIX U
palMOHATIBHBIX PEXUMOB PabOTHI
000pyTOBaHHUS.

Biiagers: y10BI€TBOPUTEIHLHBIMU
HaBBIKAMH TIPOCKTHPOBAHHSI
OT/EBHBIX TEXHOJOTHUECKHUX CTa i
MPOM3BOICTBEHHBIX TIPOIIECCOB C
HCIIOTb30BaHUEM COOTBETCTBYIOIIETO
MPOTPaMMHOTO 00GeCedeH .

MaTepI/IaJ'[BHI)IX IIOTOKOB,
MEXaHHYECKHUX,
THAPOMEXaHHUYCCKHUX,
TEIIO0OMEHHBIX U
MacCOOOMEHHBIX ITPOLIECCOB,;
BBIOOpA arnmapara.

YMmersb: Ha XOpOIIEM yPOBHE
MPUMEHSTh COBPEMEHHbBIE
TEXHOJIOI'UU OJId HpOCKTI/IpOBaHI/IH
OTIEIBHBIX CTaIni
MIPOU3BOICTBEHHBIX MPOIIECCOB C
BEISIBJIEHMEM ONTHMAILHEIX U
palMOHATIBHBIX PEKUMOB PabOThI
000pyTOBaHUS.

Bnapern: ciocobamu
CaMOCTOSITEILHOTO
HpOCKTI/IpOBaHI/IH OTACIIbHBIX
TEXHOJOTUYECKUX CTaIHii
MIPOU3BOICTBEHHBIX MPOIIECCOB C
HCIOJIb30BaHUEM
COOTBETCTBYIOIIETO MPOrPAMMHOTO
obOecreyeHus.

TEIUTIO0OMEHHBIX 1 MaCCOOOMEHHBIX
IIPOIIECCOB, a TAKXKE CTPYKTYPHI
MaTepUANIbHBIX H YHEPreTHYECKUX MOTOKOB,;
BBIOOpA ammapara.

YMeTh: rpaMOTHO IPUMEHSTH COBPEMEHHbBIE
TEXHOJIOTUH JJISl TPOSKTUPOBAHUSI OTJCIBHBIX
CTaJMii MPOU3BOJICTBEHHBIX MTPOLIECCOB C
BBISIBIICHUEM OITHMAIIbHBIX M PALMOHATIBHBIX
PEXUMOB PabOTEI 000PYIOBAHUS.

Baagers: npueMaMu U METOAAMU

3¢ (EeKTUBHOTO ¥ PAIIMOHATHLHOTO
MIPOCKTUPOBAHUSI OTICTBHBIX
TEXHOJIOTUYECKHUX CTaJIUi MPONU3BOJICTBEHHBIX
MIPOLIECCOB € UCIIOIb30BAHUEM
COOTBETCTBYIOIIEr0 NPOrPaMMHOIO H
WH(POPMAIIMOHHOTO 00eCTICUeHMS .
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IIxana oueHuBaHuA

Hudposoe |Boipa:xkenue B| CiioBecHoe Kpurepun onieHKN HHAMKATOPOB A0CTHAKEHHUSA NIPH GopMe KOHTPOJIA:
BbIpa’KeHH e O0aJ1ax: BbIpaKeHHE 3aueT
OneHkKa «3a4TE€HO» BBICTABIISIETCA CTYAEHTY, €CIM OTBEThl HAa BOIPOCHI IO TEMaM JUCLUILIAHBI
IIOCJIC0BATENbHBI, JIOTUYECKU H3JI0KEHBI, JIOMYCKAIOTCS HE3HAUYUTEIbHBIE HEIO0YETBl B OTBETE
) 60 - 100 3a9TCHO  |crynenTa, Takue Kak OTCYTCTBHE CAMOCTOSATENBLHOTO BBIBO/A, PEUEBBIE OIIUOKH M TIp.
OHGHKa «HE 3a4YTCHO> BBLICTABJIACTCSA CTYACHT €CJIM CTYACHT HE 3HAC€T OCHOBHBIX MOHATHHA TEMBI
- Hwxe 60 He 3auteno 4 v 4

JAUCHUIIIMHBL, HC OTBCYACT Ha JOIIOJHUTCIBHBIC U HABOAAIIUC BOIIPOCHI IPCIOAaBaTCIIA.
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IlepeyeHb U KpaTKasi XapaKTepPUCTHKA OLIEHOYHBIX CPE/ICTB

CUTYaIHI0, HEOOXOANUMYIO TSI
pEIIeHUs TaHHOW TTPOOJIEMBI.

Nen/n | HammenoBanue | KpaTkas xapakrepuctuka oreHouHoro | [TpencraBicHue
OIIEHOYHOT0 Cpe/cTBa OIIEHOYHOTO
CpencTBa CpEACTBa B
donme
2 3 4
CpencTBo MpoBEPKU YMEHUM Komruiexr
KoHTposnpHas |IIPUMCHSTD TIOJYYICHHBIC 3HAHUS VISl |KOHTPOJIbHBIX
pabora pelieHus 3a7a4 ONpeIeJICHHOro TUMNa  |3aJaHui o
[0 TEME WM PA3IEIy. BapuaHTam
[IpobGiemHoe 3aaHKE, B KOTOPOM
oOy4aroniemMycst mpeJiararT Komruiekr
. OCMBICIIUTh PEAIBHYIO 3aIaHuI JJIs
Keuc-3ajlatne po¢heCCUOHATIBHO-OPUEHTUPOBAHHYIO | BBIITOJIHEHHUS

KeMc-3a1aun

Pedepar

[IpoaykT caMOCTOATENLHON PabOThI
CTYyJICHTA, MPEJICTABISAIOMIUN COO0M
KpPaTKOE U3JI0KEHUE B TUCbMEHHOM
BH/JIE TOJTYYEHHBIX PE3YJIbTATOB
TEOPETUYECKOr0 aHAIIN3A
ornpeeacHHON Hay4dHOH (yueOHO-
UCCIIEI0BATEIILCKOM) TEMBI, TJIC aBTOP
PAaCKpBIBAET CYTh UCCIIELYEMOMN
po0JIeMbl, TPUBOJIUT Pa3IUUHbIC
TOYKH 3PEHUS, a TAK)Ke COOCTBEHHBIE
B3IJISI/IbI HA HEE.

Tembl
pedeparton

CobecenoBanue

CpeacTBo KOHTPOJIS, OPraHU30BaHHOE
Kak crenuaibHas oecena
MpenoAaBaTesis Ha TEMbI, CBSI3AHHBIE C
M3y4aeMOW TUCUUILIAHON, U
pacCUYMTaHHOE Ha BBISICHEHHE 00beMa
3HAHHUK 00y4aroIerocs mno
OIIPEJICIICHHOMY pa3zeily, TEME,
npobJieMe u T.1I.

Bonpocel no
TeMam/pasieaam
JACLUILINHBI

Tect

Cucrema cTaHIapTU3UPOBAHHBIX
3aJlaH1, IT03BOJISIONIAS
aBTOMATHU3UPOBATH MPOLETYPY
U3MEPEHUS YPOBHS 3HAHUN U YMEHUM
oOyyJaromerocs.

®doua TecTOBEBIX
3aJITaHUH
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MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazonepepadboOTKm»
(raumenosanue)

TecToBBIC 3a1aHUA

o gucauruiiHe b1.B.J1IB.06.02  «CoBpeMeHHbBIE METOBI PACUETA TEXHOJIOTHUYECKUX CUCTEM

HedTerazonepepaboTKI»
(HaMMeHOBaHME JMCIUTLTHHBI)

Tema 1. OcHOBHbIE NPUHIMIIBI CHCTEMHOT0 aHAJIM3a
1. Cucrema — 310

1) MHOXECTBO COCTAaBJISIFOIIUX CIWHCTBO 3JEMEHTOB, MX CBS3CH MEXKIAY HUMHU W
BHEIIHEN CPEHOM.

2) HenenuMasi 4acth 00BEKTa, 00JaIaroas CaMOCTOSTEILHOCTRIO IO OTHOIICHHUIO K
JAHHOMY OOBEKTY.

3) COBOKYMHOCTb 3aBHCHMOCTEH CBOWCTB OJHOTO 3JIEMEHTa OT CBOWCTB JPYTUX
DJIEMEHTOB.

4) HaObOp CYIICCTBYIOIIUX B MPOCTPAHCTBE U BO BPEMEHU OOBEKTOB, KOTOPHIC HUKAK
HE CBSI3aHbI APYT C APYTOM.

2. DJ1IeMeHT CHCTEMbI — 3TO

1) MHOXXECTBO COCTABJISIOIINX €AMHCTBO OOBEKTOB, MX CBI3CH MEKIY COOOM M MEKIY
HHAMU Y BHELIHEW CPEeOOM.

2) HeAenuMas 4acTh CUCTEMBI, 00J1a1a01as CaMOCTOSTEIBHOCTRIO 10 OTHOLICHUIO K
JTAaHHOU CHUCTEME.

3) COBOKYITHOCTh 3aBUCHMOCTEH CBOWCTB OJHOTO OOBEKTa OT CBOHCTB JpPyruX
00BEKTOB.

4) HaObOp CYNIECTBYIOIIUX B MPOCTPAHCTBE M BO BPEMEHH OOBEKTOB, KOTOPhIC HHKAK
HE CBSI3aHbI APYT C APYTOM.

3. CBs13b B cHCTEME — JTO

20



1) MHOXECTBO COCTaBISIONIMX  E€JIMHCTBO OOBEKTOB, XapaKTEPH3YIOUIUXCS
LEJIOCTHOCTBIO U KAUECTBEHHOM ONPEAEIEHHOCTBIO.

2) HeneaMMas 4acTh CHCTEMbI, 00J1a/1af0Ias CaMOCTOSTSIIbHOCTBIO 10 OTHOIICHHUIO K
JTAaHHOM CHUCTEME.

3) COBOKYITHOCTh 3aBHCHMOCTEH CBOWCTB OJHOTO OOBEKTAa OT CBOMCTB JpPyrux
00BEKTOB.

4) HaOOp CYIIECTBYIOLIUMX B MPOCTPAHCTBE M BO BPEMEHH OOBEKTOB, KOTOPBIC, Kak
MPEANOJIaraeTcs, IEUCTBYIOT Ha CUCTEMY.

4. JJ1eMeHT CHCTEMbI SIBJISIETCHA

1) cBsI3yIOIIIEH YaCThIO CHCTEMBI.

2) HanboJjiee U3MEHUYNBOW YaCThIO CHCTEMEI.
3) manee IEIMMOMN YaCThIO CHCTEMBI.

4) nanee HE menumMoii 4acThi0 CHCTEMBI.

5. O6o3nauenne B BuaeA = {a} B TeOpUU MHOKECTB MPUMEHSIETCS JIJIsI

1) MHOKECTBA DJIEMEHTOB CHCTEMBI.

2) MHOXKECTBA CBSI3€H B CHCTEME.

3) COBOKYITHOCTH BCEX CBOWCTB JICMEHTA.
4) CTPYKTYPbI CUCTEMBI.

6. O6o3nauenne B Buae Q = {(i} B TeOpuM MHOKECTB MPUMEHSIETCS 1JIsl

1) MHOKECTBA DJIEMEHTOB CHCTEMBI.

2) MHOXKECTBA CBSI3€H B CHCTEME.

3) COBOKYITHOCTH BCEX CBOMCTB dJIEMEHTA.
4) CTPYKTYpbI CUCTEMBI.

7. O6o3Hauenue B Bujae Z = {Z} B TeOpUH MHOKECTB MPUMEHSIETCS JIIS

1) MHOKECTBA DJIEMEHTOB CHCTEMBI.

2) MHOXKECTBA CBSI3eH B CHCTEME.

3) COBOKYITHOCTH BCEX CBOMCTB dJIEMEHTA.
4) CTPYKTYpbI CHCTEMBI.

8. COBOKYIHOCTBH BCeX CBOMCTB 3JIeMEHTA onpe/ieasier

1) CTPYKTYpY CHUCTEMBI.
2) NOBEACHUE CHCTEMBL.
3) COCTOSIHME CHCTEMBI.
4) cOCTOSIHHE JIEMEHTA.

9. CTpykTypa cucTeMbl — 3TO
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1) COBOKYIMHOCTH 3JIEMECHTOB CUCTEMBI U CBA3EH MEXITy HHUMH.
2) HaObop Bcex 00BEKTOB, BXOASIINX B COCTaB CHCTEMBL.

3) MHOKECTBO BCEX CBOMCTB BCEX DJIEMEHTOB CHCTEMEI.

4) COBOKYITHOCTh BCEX COCTOSIHHI BCEX €€ JIEMEHTOB.

10. O603nauenue B Buge D = {A, Q} B Teopuu MHOKeCTB IPUMEHSIETCS 1T

1) MHOKECTBO 3JIEMEHTOB CHCTEMBI.

2) CTPYKTYpy CHUCTEMBEI.

3) MHOKECTBO CBSI3€ii B CHCTEME.

4) COBOKYITHOCTh BCEX CBOMCTB DJIEMEHTA.

11. CTpykTypa cucremMbl SABJIsIeTCS ee

1) TMHAMHYECKOH MOJIEbBIO.

2) HanboJiee U3MEHYMBOM XapaKTEPUCTHUKOM.
3) cTaTH4YECKOI MOJIEIBIO.

4) Mo1eJIbIO TIOBEICHUS.

12. CTpyKTypa CHCTEMbI XapaKTepHu3yeT ee
1) criocoOHOCTh K U3MEHEHHIO BO BPEMEHH.
2) 11eITb CYIIECTBOBAHMUS.

3) noBeacHHE.

4) cTpoeHHe.

13. CTpyKTypa cHCTEMBI

1) He yYUTHIBAET MHOXECTBO €€ COCTOSIHUH.
2) XapakTepHu3yeT MHOXKECTBO €€ COCTOSHHIMA.

3) MO3BOJISAET ONPEICIUTH €€ TOBEICHHUE.
4) npeacraBisieT coOoi HanboJiee N3MEHYMBYIO XapaKTEPUCTHKY CHCTEMBI.

14. Ctpykrypa cucrembl HE MoxkeT ObITH PeACTABICHA C IOMOUIbIO

1) MaTeMaTU4ECKOTO armapara TeOPUU MHOXKECTB.

2) MaTeMaTHYECKOrO armapara TCOPHH BEPOSATHOCTH U MATEMaTHUECKOM CTAaTHCTUKH.

3) anmmapatra Teopuu rpados.
4) METOIOB MATPUYHOT'O aHATU3A.
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15. Ha pucyHke noka3zana
CTPYKTYPAa CUCTEMBI,
NpeACcTABJEHHAS ¢ IOMOIIBIO
anmapara

1) TeOpHH MHOKECTB.

2) MaTpUYHOTO aHAJU3A.
3) Teopuu rpados.

4) Teopur ANTOPUTMOB.

16. Ha pucyHke noka3aHa
CTPYKTYpPa CUCTEMBI,
NpeACTABJICHHAS ¢ IOMOLIbIO
anmapara

1) TeOprH MHOKECTB.

2) TEOpHUH AJTOPUTMOB.
3) Teopuu rpados.

4) MaTpUYHOTO aHAIIN3A.

17. llpeacTraBieHHass HA
PHUCYHKe CTPYKTYpa
CHCTEMBI ABJAETCH

1) ceTeBoii.

2) CKEIIEeTHOM.

3) LIEHTPATHCTCKOM.
4) nepapXu4ecKomu.

18. IIpeacraBiieHHast HA
PHCYHKE CTPYKTYpPa CHCTEMBbI
ABJISACTCH

1) ceTeBoii.

2) CKEIETHOM.

3) LIEHTPATKCTCKOA.
4) nepapXxu4eCcKoi.

AJlWIN] -

olr|r|o]r
Rlr|lolr]d
Rrlo|lolr]|w
Olrir|lOo|+>

C
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O—O—0
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19. llpencraBiieHHas1 HA
PUCYHKe CTPYKTYpPa CHCTEMbI
SIBJISIETCS

1) ceteBoii.

2) CKEJIETHOM.

3) LIEHTPAIUCTCKOM.
4) nepapXu4eCcKOi.

20. IlpeacraBiaeHHast Ha
PHCYHKE CTPYKTYpa CHCTEMbI
SIBJISIETCSI

1) cereBoii.

2) CKEJIETHOM.

3) LEHTPATKCTCKOM.

4) nepapXu4ecKomu.

21. TlpuBeneHHOI MATpHIle CMEKHOCTH COOTBETCTBYEeT CTPYKTYpa CHCTEMbI
HOMeEp:

1)1

2) 2
3)3
4) 4

he

.

i

AlwilnNn]IEL DN
Ol |Fr,]|O]PF
(@} Nol Nl B I\
Q|0 |O|FR, W
oOl|lr|F,]|]O]| >
S

;

22. CocTosiHHE CHUCTeMbI — 3TO

1) COBOKYITHOCTh 3aBHCHMOCTCH CBOMCTB OJHOTO 3JEMEHTAa OT CBOWCTB JAPYTHX
3JIEMEHTOB.

2) COBOKYITHOCTb COCTOSIHUH €€ N AJIEMEHTOB U CBSI3€i MEX/Ty HUMHU.

3) COBOKYITHOCTb BCEX CBOWCTB OCHOBHOTO 3JICMEHTA.

4) Habop CyIIECTBYIONIMX B IIPOCTPAHCTBE M BO BPEMEHU 00BEKTOB, KOTOPHIC CBS3aHEI

JPYT C IPYyTrOM.
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23. O0o3HauYeHue B BHIE Z=(4, 2, Z, s Zy 5 Z)-

NMPUMEHACTCHA 1JIsd

B TE€OPpHH MHOKECTB

1) COBOKYIIHOCTH CBSI3€# B CHCTEME.

2) COBOKYITHOCTH DJIEMEHTOB B CHCTEME.
3) COCTOSIHHSI CHCTEMBL.

4) CTPYKTYpPbI CUCTEMBI.

24. Bxoapl cUCTEeMBI X, — J3TO

1) pasnuuHble TOYKH MPUIOKCHUS BIMSHHUA (BO3JACHCTBHUS) BHEUIHECH Cpeabl Ha
CUCTEMY.

2) BemecTBO, OSHEprus WM HWHPOpMaIMs, TMpeoOpa3oBaHHBIE B pe3yjIbTare
(GYHKUIMOHUPOBAHUS CUCTEMBI.

3) ocoOble CBsI3M, BO3BpAIIAIOIIAE YacTh BEIIECTBA, SHEPIMH WM HH(OpMAIUH B
NEPBbIN OJIOK CUCTEMBL.

4) pa3nuuHbIe TOYKH MPUIOKCHHUS BIMSHHS (BO3ICHCTBHUSA) CHCTEMbI Ha BHEIIHIOKO

cpeny.

25. Bexrop X = (X1, X2, ... Xn) Ha3bIBAIOT

1) BXOJOM CHCTEMBL.

2) BBIXOZIOM CHCTEMBI.

3) COCTOSIHHEM CHUCTEMBL.
4) cOCTOSIHHEM DJIEMEHTA.

26. BLIXoabl cHCTEMBI Y, — 3TO

1) pasnuyHBIE TOYKH TNPUIOKCHHS BIMSHHS (BO3JCHCTBHS) BHEIIHEH cpeibl Ha
CUCTEMY.

2) pa3auuYHbIe TOYKU TPUIOKEHUS BIMSHUS (BO3JEHCTBHSI) CHCTEMbI HA BHEIIHIOKO
cpeny.

3) BemiecTBO, PHEPrus WM HHODOPMALHS, MOMISKAIIUE MPEOOpPa30BaHUIO JTAHHOW
CHUCTEMOHM.

4) ocoOble CBS3M, BO3BPAIIAIONINE YACTh BEIIECTBA, SHEPTrUU WM HMHPOpPMAIUU B
NepBbIN OJIOK CUCTEMBL.

27. O0paTHas CBsA3b — 3TO

1) orTBeTHas peakIUsi CUCTEMbl Ha BO3JCHCTBHE, MPEANPUHATOC BHEIIHUM
VCTOYHHUKOM.

2) CBsI3b, KOTOpas CIYXXUT JUIs Tiepefadnd WHGOpPMAIUH, SHEPTUU WIIN BEIIeCTBA U3
CHUCTEMBI BO BHELIHIOKO CPEAY.

3) TO, YTO COCIUHSCT BBIXOJ CO BXOJOM CHUCTEMbBI M MCIIOJIL3YETCS ISl KOHTPOJIS 3a

HN3MCHCHHNCM BbIXO/J4.
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4) cBsA3b, KOTOpAs CIY>KHT JJIsA TIEpeayd dHEPrUH, BEIIECTBA MU MWH(POPMAIMH U3

BHEIIHEH CpCabl B CUCTCMY.

28. Ha pucyHKke Haj CTPeJIKOH MPOnylieHa HANMUCh.

BXOAbl

BbIXOAbl
A o

CocTtogHus
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1) Bo3melicTBHE CUCTEMHOT'O TIOTPEOUTEIIS.
2) BBIXOJ] CHCTEMBI

3) orpaHUYCHUS CHCTEMBI.

4) oOpaTHas CBS3b.

29. /IBH2KeHHE CUCTEMbI — 3TO NMPOLIeCC

1) IOoCJICA0BATCIbHOT'O U3BMCHCHUA €€ COCTOSAHMA.

2) mepeMeneHHs BCero Habopa JIeMEHTOB B IPOCTPAHCTBE.

3) U3MCHEHUS €€ CTPYKTYPBHI.

4) u3MEHEHHUs XOTsI ObI OJTHON KOOPAUHATHI JIFOOOTO U3 €€ 3JIEMEHTOB B IPOCTPAHCTBE.

30. Juas BbigegeHuss kJjgaccoB cucrem HE
KJIacCMPUKALMOHHBIN NMPU3HAK KAK

1) mpupoa 37IEeMEHTOB.

2) CKOPOCTh M3MEHEHUS COCTOSIHUI CUCTEMBI.
3) IPOUCXOKICHUE CHCTEMBI.

4) TIUTETHHOCTH CYIIECTBOBAHUSI.

31. Jlas BbigeJeHus kjgaccoB cucrem HE
KJIacCM(PUKALMOHHBIN NMPU3HAK KAK

1) U3MEHYHNBOCThH CBOMCTB.

2) CTEICHb CII0KHOCTH.

3) KOJIMYECTBO AJIIEMEHTOB B CHCTEME.
4) OTHOIIIEHHE K CPEJIE.

32. Jlas BbigeJenus kjgaccoB cucrem HE
KJIacCU(PUKALUOHHBIA NPU3HAK KaK

1) peakuus Ha BO3MYIIAOIINE BO3CHCTBUSI.
2) xapakTep MOBEICHUS.

HCIIOJIB3YETCH

HCIOJIb3YeTCsI

HCIMOJIB3YETCH

3) creneHp yqacTHs J0CH B pealn3aiud YIPaBIISIONIMX BO3ICHCTBHIL.

4) HamM4Ke B CHCTEME OOPaTHBIX CBSI3CH.

TaKon

TaKou

TaKou
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33. Ilo nmpupoae 3jIeMEHTOB CHCTEMBI JIeJISTCA HA

1) peasibHBIC B aOCTPaKTHEIE.

2) €CTECTBEHHBIC M UCKYCCTBEHHBIC CUCTEMBI.
3) craTuueckue v JUHAMUYECKHE.

4) IOCTOSIHHBIC U BPEMCHHBIC.

34. B 3aBHCUMOCTH OT MPOMUCXOKIEHUS BbIIEJSIIOT

1) craTuveckue U JMHAMHYCECKHC.

2) €CTECTBEHHBIC M UCKYCCTBEHHBIC CUCTEMBI.
3) OCTOSIHHBIC U BPEMEHHBIE.

4) cucTeMbl C yIpaBICHUEM U 03 YITpaBICHHS.

35. I1o MIUTeILHOCTH CYIIECTBOBAHUSA CHCTEMbI MOAPA3/Ae/ISIIOTCH HA

1) ecTeCcTBEHHBIC U HCKYCCTBEHHBIC CHCTEMBI.
2) CTaTUYECKUE W TUHAMUYCCKHE.

3) MOCTOsSTHHBIC ¥ BPEMCHHBIC.

4) N30JIMPOBAHHBIC, 3aKPHITHIC, OTKPHITHIE.

36. B 3aBHCHMOCTH OT CTENEHH H3MEHYHBOCTH CBOMCTB CHCTEMBI ACJIATCH HA

1) ecTeCcTBEHHBIC U HCKYCCTBEHHBIC CHCTEMBI.
2) IOCTOSIHHBIC ¥ BPEMEHHBIE.

3) cucTeMbl C yIpaBiICHUEM U O3 YITPaBICHHUS.
4) cTaTHYeCKHe U TUHAMUYICCKUE.

37. B 3aBHCHMOCTH OT CTENEHH CJO0KHOCTH CHCTEMBbI JCJTHATCHA HA

1) mpocThIe, CI0XKHBIC U OOJIBIITHUE.

2) CUCTEMBI C yIpaBIICHHEM H 0e3 yIpaBIICHHS.
3) aKTHBHBIC U TTACCUBHBIC CHCTEMBI.

4) neOompIne, CPeTHUE U OOJIBIIHUE.

38. Ilo xapakTepy noBeJaeHHs BCe CUCTEMBI MOAPA3IEJIAIOTCH HA
1) U30IMpOBaHHbBIC, 3aKPBITHIC, OTKPBITHIC.

2) CUCTEMBI C YIIPABJICHUEM M 0€3 YITPaBICHHS.

3) aKTUBHBIC U TTAaCCHBHBIC CUCTEMBI.

4) TeXHUYECKHUE, YEITOBEKO-MAIlIMHHBIC, OpraHU3aI[MOHHBIC.

39. PeanbHbiMH (PHU3HUYECKUMHU) CHCTEMAMU SIBJISIIOTCSI CHCTEMbI, KOTOpPbIE

1) 0OMEHHMBAIOTCS CO CPEON PHEPTHUEH U BEIICCTBOM.

27



2) HE UMEIOT MPSMBIX aHAJIOTOB B peabHOM MHUPE.
3) COCTOST U3 MaTEPHAILHBIX JIEMEHTOB.
4) Oy y4u TIPOJTYKTOM Pa3BUTHS ITPUPOJIBI, BOSHUKIIH 0€3 BMEIIATEeIbCTBA YETIOBEKA.

40. AGCTPAKTHBIMH CHCTEMAMM SIBJISIIOTCH CHCTEMBbI, KOTOpPbIEe

1) SBJIAFOTCS PE3yJIBTATOM CO3UIATEIILHOM JISATSIIBHOCTH YeIOBEKa.
2) KOTOpbIe HE OOMEHHMBAIOTCS CO CPEION IHEPTUCH U BEIICCTBOM.
3) He OOMEHHMBAIOTCS CO CPEION IHEPTUECH U BEIIIECTBOM.

4) He UMECIOT MPSMBIX aHAJIOTOB B PeaIbHOM MHUPE.

41. K noCTOSIHHBIM OTHOCSITCSI CHCTEMBI, KOTOPbIEe

1) B mporecce 3aJIaHHOTO BpeMeHU (PYHKIIMOHUPOBAHUS COXPAHSIOT CYIICCTBECHHBIC
CBOKCTBA, onpeensieMble MPeHa3HAYCHUEM dTUX CHCTEM.

2) He OOMEHHMBAIOTCS CO CPEION IHEPTUEH U BEIIIECTBOM.

3) npu wWccIemoOBaHUM KOTOPBIX MOXHO IPEHeOpedbh W3MEHEHUSMH BO BPEMCHH
XapaKTEPHUCTHK X CYIICCTBEHHBIX CBONCTB.

4) UIMEIOT TOJIBKO OJIHO COCTOSTHHE.

42. K cTaTH4eCKHM OTHOCSATCS CUCTEMBbI, KOTOPbLIC

1) B mpoliecce 3aJaHHOTO BPEMEHHM (YHKIIMOHMPOBAHHUS COXPAHSIOT CYIICCTBEHHBIC
CBOWCTBA, ONpeeiieMbIe MPETHA3HAYCHUEM 3THX CHCTEM.

2) TpHU HCCIICIOBAaHUM KOTOPBIX MOXHO MpEeHeOpeYb H3MEHEHUSMH BO BPEMCHH
XapaKTEPUCTHK UX CYIIECTBEHHBIX CBOWCTB.

3) HE OOMEHHMBAIOTCS CO CPEION SHEPTUCH M BEIIECTBOM.

4) UMEIOT TOJBKO TPU COCTOSIHHS.

43. Ye10BeKO-MAIIMHHBIMYI CHCTEMAMH HA3bIBAIOT TaKHe CUCTEMBbI, KOTOPbIC

1) oOecrieunBaIOT aBTOMATHYECKYI0 00pab0TKy HH(DOpMAITUK, BBOAUMOM YEIIOBEKOM.
2) GYHKIIMOHHUPYIOT O€3 yJacTHs YeIoBeKa.

3) mpenmonararT, YTO OKOHYATEIBHOE PEIICHHE MPHUHUMAET 4YeJOBEK, a CPeICTBa
ABTOMATU3AIMH JIUIIb TOMOTAIOT €My B 000CHOBAaHMH MPABHIBHOCTH 3TOTO PEIICHUSI.
4) 3amaroT yciaoBus g 3PQPEKTUBHON 00pabOTKHM HMHMOPMALIMH, BBITOJHAEMOM
MPOCKTUPOBITUKOM.

44. K opraHu3alMOHHBIM CHCTEMaM OTHOCATCS
CHCTEMBI, KOTOpbIE

1) 3amator ycioBus s 3GQPEeKTUBHOW 00pabOTKM HMH(POPMAIUHU, BBIMTOIHIEMON
IPOEKTUPOBIIUKOM.

2) o0ecrnieunBaOT aBTOMATHUECKYI0 00paboTKy HH(OpMAaIHK, BBOAUMON Y€ITIOBEKOM.
3) QyHKIMOHUPYIOT O€3 yJacTHsI YeIOBEKa.

4) mpeacTaBISAIOT COOOW COIMATbHBIE CHUCTEMbl — TPYIIbI, KOJUICKTHBBI JIFOJICH,
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0O0IIECTBO B LIEJIOM.

45. AHAJIU3 — 3TO METO] HCCJEe0BaHMsI, COJepP:KaHHMEeM KOTOPOro siBJsieTcs
COBOKYNHOCTH IPHMEMOB U 3AKOHOMEPHOCTEM

1) pacusnieHeHHs IPeIMeTa NCCIIC0OBAHUS Ha COCTABIISIFOIINE €0 YacTH.
2) COCIMHCHHMSI OT/ICITBHBIX YaCTeH MpeMeTa B SHMHOE 1IeII0E.

3) u3yueHus npeaMeTa Mpu J0CTATOYHO CHIIBHOM €0 YBEJTUYCHHUHU.

4) u3yueHHs MPeIMETa BHE CBSI3U €T0 C BHEIIHEH CpeJIoi.

46. CuHTe3 — 3TO METOJ] HCC/eI0BAHUs, COAeP:KAHUEM KOTOPOro siBJisieTcs
COBOKYITHOCTh NNPHEMOB U 3aKOHOMEpPHOCTeM

1) pacuiieHeHMsI IpeIMeTa UCCIICOBAHUS Ha COCTABIISIFOIINE €TO YacTH.
2) COeIMHEHHMSI OT/ICIbHBIX YacTeH MpeaMeTa B eHUHOE IICII0E.

3) u3ydeHus mpeaMeTa pu JOCTATOUHO CHIIBHOM €r0 YBEJTHUCHUH.

4) u3ydeHus MpeIMeTa BHE CBSI3U €0 C BHEIITHEH CPeJIoH.

47. Peanu3anum CHCTEMHOI0 MOIX0/1A MPe1yCMATPUBaeT BbINOJIHEHHE
MOCJeJ0BATEJbHOCTH AeCTBUH.

A) GopMYJHMPOBKY 32124 HCCJIETOBAHN,

B) BhIsiBIeHHE 00beKTa UCCAETOBAHNS KAK CHCTEMbI H3 OKPY KaIOIIeld Cpeabl;
B) ycraHoB/IeHHe BHYTPeHHEH CTPYKTYPbI CHCTEMbI H BbIsIBJIEHH € BHEITHUX
CBsI3eN,;

I') onpenesenue neyei mepea JieMeHTaMU HCXOS M3 0;KHIAeMOTI0 pe3yabTaTa
BCeH CHCTEMBI;

1) 31ech Bce ATambl IePEYUCIICHBI BEPHO.

2) stamnbl A) U B) Hy»KHO TOMEHSTh MECTaMHU.

3) HyxHO n00aBuThH 3Tan J|) pa3paOOTKy MOJCIM CHCTEMbl M MPOBEIACHHE HAa HEH
HUCCIIEIOBAHUMH.

4) starm B) He BXOAWT B 3a/1a4y.

48. 3ajayu aHAIU3a BKJIKOYAKOT onpeaeieHne

1) BHEIIHETO BO3CHCTBHSI HA CUCTEMY.

2) BIMSIHHSI CHCTEMbI Ha BHEIIHIOIO CPEY.

3) CBOWCTB CHCTEMbl TI0 W3BECTHOH CTPYKType, H3ydeHHE CBOWCTB YKe
CYIIECTBYIOIIET0 00pa30BaHus.

4) CTPYKTYpbl CUCTEMBI 10 €€ CBOMCTBaM, T.€. CO3JIaHHE HOBOW CTPYKTYpPBI, KOTOpas
JIOJIKHA 00J1a/1aTh >KEJIaeMbIMHU CBOMCTBaAMU.

49.33[13‘11/1 CHHTE3a BRKIIKOYAKT OIPEIACJICHUC
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1) CTpYKTYpBI CUCTEMBI 110 €€ CBOWCTBAM, T.€. CO3JaHKE HOBOH CTPYKTYpPBI, KOTOpas
JIOJIKHA 00J1a/1aTh JKeJIaeMbIMU CBOMCTBAMHU.

2) BHEIIHETO BO3JICHCTBUS HAa CHCTEMY.

3) BIMSIHHSI CHCTEMbI Ha BHEIITHIOIO CPEY.

4) CBOHCTB CHCTEMBbI 110 U3BECTHOM CTPYKType, HW3yYE€HHE CBOKMCTB YXKe
CYILLECTBYIOIIEro 00pa3oBaHUsl.

Tema 4. Uepapxuuyeckasi CTPYKTYpPa XUMHYECKOI0 MPOU3BOACTBA
1. XuMHKO — TEXHOJIOTHYECKAsl CUCTEMA — 3TO

1) anmapat, yrnpaBjieHHe KOTOPbIM OCYIIECTBIISICTCS ¢ MOMOIIBIO KOMITBIOTEPOB.

2) rpynma anmnapaToB, yCTaHOBJICHHAsI HA OJTHOM YYacTKe Iexa.

3) COBOKYIHOCTh B3aUMOCBSI3aHHBIX TE€XHOJIOTUYECKHMHU MOTOKAMHU U JCHCTBYIOIINX
KaK OJIHO LI€JIOE anmnaparos.

4) TexHHWYeCKas MOKyMEHTAaIWs, BKIOYAOMmas (QYHKIHMOHAIBHYIO, CTPYKTYPHYIO,
TEXHOJIOTUYECKYIO ¥ OIIEPATOPHYIO CXEMbI XUMHUKO-TEXHOJIOTHYECKOTO MPOLECCA.

2. Ha pucyHke, H306paaromem lw

cocraB XTC B BepxHem 0/10ke

NponymeHa HaIuCh! X 299 I

f 3

1) mporecc. u

2) ammapar.

3) XMMHUKO-TEXHOJIOIHYEeCKas Cucroma
ynpaBneHus

cucTeMa.

4) omepalMoHHasI CUCTEMA.
3. DjeMeHTOM WU Aajiee HeaeauMoii yacTtbio XTC aBiasercs

1) peareHr.

2) onepatop XTC.

3) 6ok omeparopoB XTC.

4) TEXHOJIOTHYECKOE YCTPOHCTRO.

4. K ocCHOBHBIM KJiaccaM TexHoJorndeckux omnepatopoB HE oTHocsiTen
onepaTopbl
A) XHMHYECKHX,
B) TenoBBIX,
B) ¢pusznueckux,
I') MaccooOMeHHBIX,
/1) MeXaHHYeCKHX,
E) ruipoMexaHn4ecKuX
MPOLECCOB.
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1) )
2)T)
3) B)
4) E)

5. Ha pucynke Bes H3MEHEHHT 4 297  mpomeccH
BMeCTO 777? arperarHoTo
JA0JIKHO OBITH COCTOAHHS B
BIIMCAHO. Harpepanne |

OxXnaxJeHHe
1) ruapo-MexaHHYECKHE. A
2) MexaHHUYECKUE. TTpoKanHBaHme H
3) MaccOOOMEHHBIE.

Crexanue [~

4) TerIoBkIC.

6. K maccooomennbiM npoueccam HE oTHocsTes rpynna

1) 5KCTPaKIMOHHBIX

2) COpOIMOHHBIX

3) MeMOpaHHBIX

4) hopMooOpa3yrOIIUX

MPOIECCOB.

7. K kaccy ruipoMexaHu4ecKuX MPoIeccoB OTHOCATCS:
- IVIEHOYHOE TeYeHHe KUIKOCTeid,
- pa3jiejieHHe HeOAHOPOIHBIX CHCTEM,
- 00pa3oBaHHEe HEOTHOPOTHBIX CHCTEM,
- TPAHCTIOPTHPOBAHUE KUIKOCTEI,
- TPAHCIIOPTHPOBAHHKE Ia3000PA3HBIX CHCTEM,
a TaKKe:
1) KoHaCHCAIHS
2) nuanus
3) nporiecchl OapOoTaka
4) abcopOuus

8. K kiaccy Mexanudeckux npoueccoB HE orHocurest

1) cemaparus
2) uorarus

C H3MeHeHHeM
arperarHoro

[ | cocTOAHITA

KoHaeHcamms

Cyxag
KOHJeHCAIH

BrinmapHeanue

OrTeepaeBaHme
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3) uThe

4) no3upoBaHHUE

9. IToacucremoii XTC Ha3bIBAIOT 00/121a101IYI0 OTHOCUTEJIbHOH AaBTOHOMHOCTbIO
B pamkax XTC COBOKYmHOCTH  ...............
TEXHOJOIHYeCKOM 1eJbI0.

1) onepatopos.
2) IpoILIEeCCOB.
3) MPOU3BOACTBEHHBIX YCTAHOBOK.

4) periaMeHTHPOBAHHBIX PadoOT.

00beINHEeHHBIX

10. Un:xenepHoe opopmienne noacucrembl XTC cooTBeTCcTBYET

1) TEeXHOJOTUYECKON OIepaIliH.

2) IpOM3BOJCTBCHHOMN YCTaHOBKE.
3) TEXHOJIOTHYCCKOMY aIapary.
4) TeXHOJOTHYECKOMY TPOIIECCY .

11. Onepanuonnas cucrema XTC HE Briiouaer B cedst moacucremy

1) mOArOTOBKY CHIPHSI M KaTAJIM3aTOPOB

2) BBIJICIICHHE 1IEJICBOTO MTPOYKTa
3) NpOU3BOICTBO SHEPTUU

4) 00pabOTKy TEXHUYECKOTO IIPOYKTa

12. B siueiike A Ta0IHIBI

NOACUCTEMbI ONEPALMOHHON CUCTEMbI XTC

XrMyeckoe
A npespalweHue 5 B
NOACUCTEMbBl MH®PACTPYKTYPhLI XTC
SHEPMOKOMMNNEKC IKoAOrM3aLNA
r |£|| E noACUCTEM
XTC

JOJIKHA ObITH HAJAIIUCh.

1) mpOU3BOICTBO SHEPTHH
2) peKymepanus SHepPTruu
3) BOAOIOATOTOBKA

4) IOATrOTOBKA ChIPhS U KaTAJIN3aTOPOB

13. B sueiike B Ta0auubI

eINHOH
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NOACWCTEMbI ONEPALWOHHOW CUCTEMbI XTC

XrMryeckoe
A npeepaweHue 5 B
NOACUCTEMbl MH®PACTPYKTYPhLI XTC
SHEPIMOKOMMNEKC IKOAOrM3aLNA
r |£I| E noaAcCUCTEM
XTC

MOJI’KHA OBITH HAAIUCH.

1) 00paboTKa TEXHUYECKOTO MPOIYKTA

2) IPOU3BOJICTBO SHEPTUU
3) pekymeparus SHEPrun
4) BOIOIOATOTOBKA

14. B siueiike E Tadaunb1

NOACUCTEMbI OMEPALMOHHON CUCTEMbI XTC

XrMyeckoe
A npespalweHye 5 B
NOACUCTEMbBl MHOPACTPYKTYPhRI XTC
SHEPIOKOMMNEKC 3KOAOrM3ALNA
r |D| E noACUCTEM
XTC

JOJIKHA ObITH HaJIIIUCh.

1) 0OpaboTKa TEXHUYECKOTO MPOTYyKTa

2) BOJIOTIOATOTOBKA
3) BBIACTICHHE TIEJIEBOTO MPOAYKTa

4) MoATOTOBKA CHIPBS U KAaTaIM3aTOPOB

15. Ha pucynke noka3aHo rpaguyeckoe uzoopaxenue omeparopa XTC u ero

GyHKuUN

-

1) mex¢azHoro ooMeHa.
2) cMeleHusl.

3) XUMHUYECKOTO MPEBPAIICHUSI.

4) HarpeBa WK OXJIAXKICHUSI.

16. Ha pucyHnke moka3aHo rpaduyeckoe uzodopa:xenue oneparopa XTC u ero

Gynxkumn
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1) mexdaszHoro ooMeHa.

2) XUMHUYECKOTO MPEBPAIICHUS.

3) cKaThs WK PacIIuPCHHS.

4) I3MEHEHUS arperaTHOTO COCTOSTHUSI.

17. Ha pucyHKe MOKa3aHO rpauueckoe H300paxeHue
............ coeqnHenus oneparopos XTC.

SIS

1) moce10BaTeabHOTO.
2) mapayuieIbHOTO.

3) 00BOIHOTO.

4) obpatHOTO.

18, TEXHOJIOTHYECKasi CBSA3b MeXKAY ONepaTopaMu XapaKTepu3yercsi
T€M, 4YTO BBIXOASIIMIA W3 OJHOI0 3JIEeMEHTAa NMOTOK SBJSIETCS BXOASIIIUM sl
cjlelylolero 3JeMeHTa, M BCe TeXHOJOrH4ecKHe IOTOKHM MPOXOIAT Yepe3
KaK/IbIH 3JIeMeHT He 00J1ee 0JHOTO pa3a.

1) oOpatHas

2) oOBOTHAS

3) mocegoBaTeIbHAS
4) napasieabHas

19. Opu ..o BKJIIOYEHHH ONEPATOPOB OCHOBHOM NMOTOK pa3iessieTcs
HA HECKOJbKO MOOOYHBIX, KAa:KIbIH U3 KOTOPHIX MPOXOAUT 4Yepe3 pa3Hble WJIH
OJHOTHUIIHBIE JJIEMEHTHI, 4 3aT€M CHOBA COeIMHSIETCH B O0IIMIi IIOTOK.

1) 06BOAHOM.

3) obpaTtHOM.

4) mocen0BaTeIbHOM.
4) napajuieIbHOM.

20, . coeJIUHEHME 3JIEMEHTOB CUCTEMbI MPeyCMATPUBAET pa3jiesieHue
OCHOBHOI'0 MOTOKA HA IBAa. IJIABHbIA MPOXOAUT Yepe3 BCe 3JIeMeHThl, MOOOYHbII
00X0UT OAMH WU HECKOJIbKO 3JIEMEHTOB H CHOBA COEUHAETCS € IJIaBHBIM.

1) oO6BOTHOE.

2) mapayuienbHoe.

3) obpatHOe

4) moce0BaTeNIbHOE.

21, COCIMHEHHE  XapaKTepu3yeTcsl TeM, 4YTO OCHOBHOH IOTOK
pa3aessieTcsi HA JBA. IVIABHBIA MOCTYNAET B CJCAYIOLIUI 3JIeMeHT, a MOOOYHbII
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BO3BpaAlIaA€TCHA B OIMH U3 NMPECALIAYIINX 3JIEMEHTOB, I'/T€ COCAUHACTCH C I'TABHBIM.

1) mapaJenbHoe.

2) obpaTHOE

3) obBOIHOE.

4) moce0BaTeNIbHOE.

2 COelUHEHHEe HCIOJb3YHT /ISl TEeXHOJOTMYeCKUuX
NMPOILIECCOB ¢ HEBbICOKOI KOHBEpPCHeEH ChIPbsI 32 OIUH NMPOXO0/1 Yepe3 peaKkTop

1) napasuienbHoe.

2) 1oCJIeI0BaTEIILHOE.
3) obpaTHoe.

4) oOBoOIHOE.

23, s coeJUHEHHE JJIEMEHTOB OOBIYHO HMCHOJb3YyeTcsl JIJIA
TOPMO KeHHsI OBICTPBIX CHJIbHO-IK30TEPMUYECKUX PeAKIIM.

1) mapaJienbHoe.

2) obpartHoe.

3) mocieoBaTEIBHOE.
4) obBOHOE.

24, COe/JUHEHHEe ONEepPaTopoB NMPHUMEHSAETCH sl MOBBILLICHUS
npoussoautTebHocTu XTC.

1) mapaenbHoe.

2) 00BOIHOE.

3) mociie0BaTeIbLHOE.
4) obpaTHoe.

25, COeJMHEHHE ONEepaTOpPOB, HANpUMep, BKJIIYEHHE
XMMHMYECKMX PeaKTOPOB B KacKajJ NpUMeHsieTcs I oOecnedeHuss 0oJiee
BBICOKOI KOHBEPCHM WM /Il YBeJHYEHHMs CTEeNeHM W3BJIeYeHHMs BpPEIHOH
NpUMecH U3 XUMHUYeCKOro NpoayKTa.

1) o6BOHOE.

2) mocienoBaTeNbHOE.
3) nmapasuieabHoe.

4) obpaTHoe.

26. DjieMeHTaMH CTPYKTYPbI B (DYHKIIMOHAJIBHOI cXeMe BBICTYHAKT .............. :
COeIUHEHHbIE MAaTEePUATbLHBIMH CBA3SIMM.

1) anmapatsl.
2) TEXHOJIOTUYECKHE OTePaToOphI.
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3) OICHCTEMBL.
4) TpyIIIBL AlIIapaTos.

27. JjieMeHTaMU OTIePATOPHOM CXeMBI CJIYKAT

1) anmaparsl.

2) pyHKIMOHATBHBIE OJIOKH.

3) MPOU3BOJCTBEHHBIC YCTAHOBKH.
4) TEeXHOJIOTHYECKHE OIIEPATOPHI.

28. B omnepaTtopHylo cxeMy BKJIIOY€HA COBOKYNMHOCTb TE€XHOJOTHYECKUX
OTIEPATOPOB, COETMHEHHBIX ..........cvvavrnns.. CBSI3SIMH.

1) MaTepuaTbHBIMH.

2) uH)OPMAITMOHHBIMHU.
3) SHEPreTHYECKUMH.
4) 0OpaTHBIMHU.

29, cXeMbl JalI0T HAIJISIIHOe MpeJcTaBjieHHe 0 (PU3UKO-
XHMHUYECKOH CYIIIHOCTH TEXHOJOTMYECKUX MPOIECCOB, UCMOJIb3YyeMbIX CHCTEMOii
JJI51 TIOCJIEI0BATEIHLHOT0 MPeBPANleHUsI CHIPbS B FOTOBBII NMPOAYKT.

1) TeXHOJIOTHYECKHUE.
2) oniepaTopHbIE.
3) CTpyKTypHBIE.
4) GyHKIIMOHATIBHBIE.

30. B cTpyKTYypHOIi cXxeMe onepaTopbl NpeACTABJIEHbI B BUe 0JI0KOB, MMEIOIINX
HECKOJIbKO BXOJ0B M BbIX0J0B, COCJUHEHHBIX MeEXKAy €000 CIUIOIIHBIMU
JIMHUSIMU, U300PAKAIOMIUMH ................ CBSI3H.

1) sHepreTUYecKue.
2) nHpOpPMAaITMOHHEIE.
3) maTepuabHbIE.

4) oOpaTHBbIE.

31. B orsiu4ue OT ............ CXeMbl HA CTPYKTYPHOH CXeMe MOKAa3bIBAIT TaKiKe
JHEPreTHYeCKHe CBA3HM, KOTOpPbIEC Yalle pPacnosaraloT NepneHIuKYJIsIpHO 010Ky
U M300PaKAI0OT MYHKTHPOM.

1) NpUHIUITHATILHOM.
2) GyHKITMOHATIHHOM.
3) TEXHOJOTHYECKOM.
4) onepaTopHOM.
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32. TexHOJIOTHYECKASI CXeMAa COCTABJISIETCSI HA OCHOBAHHMH OINEPATOPHOI, MPH
3TOM B3aMeH TeXHOJOTHYEeCKOTro OmepaTropa CTABHTCH ........... ,  KOTOPBIi
HauoboJiee COOTBETCTBYET TPeOOBAHHUSIM TO TEXHOJOTHYECKOH oOmepaium,
KOTOPAasi OCYNIECTBJIsIETCH JAHHBIM ONEPATOPOM.

1) anmmapar.

2) CTPYKTYpHBIN OJIOK.

3) GYHKIIMOHATILHBIN DJIEMEHT.
4) mpou3BOICTBESHHBIN TIPOIIECC.

33. TexHoJiorH4YecKasi cCXxeMa COCTOMUT U3 .......... U rpaduuecKoro u300pakeHust
COOTBETCTBYIOIMX ANMAPATOB M TEXHOJOTHYECKUX JTIMHHIA.

1) rpaduveckoro u300paKeHUs ONEPATOPOB.

2) omHCcaHMs TEXHOJIOTUYECKOTO TPOIIecca.

3) OJOKOB, MMEIOIMX HECKOJIBKO BXOJIOB M BBIXOJIOB, COCIMHEHHBIX MEXIY COOOi
CIUIOLUIHBIMM JIMHUSAMH, H300pakatou[MMU MaTepUaIbHbIE CBA3H.

4) moyicucTeM, COCAMHEHHBIX MaTEPUATbHBIMH CBSI3SIMHU.

34. OnucaHue TEXHOJOTHYECKOH cXeMbl MPOU3BOJAUTCH MO KAXKIOH MmojacucTeMe,
HAYMHASA ¢ MOCTYIUIEHUS M TOATOTOBKHM ChIPbSi M 3aKAHYMBAsl OTIPY3KOM
roToBOr0 IpOAYKTA, ¢ YKAa3aHMEM OCHOBHBIX TEXHOJOIMYECKHUX MapaMeTpoB
Mpouecca, XapakTepuCTUKH HMCIO0JIb3YyeMOr0 OCHOBHOIO O0OPYAOBAHUA, CHUCTEM
peryJaupoBaHus U OJIOKHPOBOK, CO CCHLIIKOM HA

1) yepTex GYHKIIMOHATBLHON CXEMBI.
2) HOpPMaTUBHBIE JTOKYMEHTHI.

3) yepTekK TEXHOJOTHUECKON CXEMBI.
4) cipaBOYHBIC MaTEPHAIBI.

35. Ha pucynke

Howmep Haumenosanue Kou |Texnuueckas |I[Ipumeyanue
MO3UIMU  |000pyIOBaHUS -BO |XapaKTEPHUCTH
Ka
P-5 Peakrop-cynepyparop |1  [v=4m3 Karanor
PCS PH-4-1 (POS8) IMAIIMPOBAHHON
anmaparypsl
H-14 Hacoc 2 |Q=20m3/u Karamnor
UUPKYJIALUOHHBIA IS H=31 m cr.x.|" Xumuueckue
cynb(homMacchl N=7 kBT|Hacockl u3
2X-6P-1(3a) C n=2900 HEMETATMYECKHUX
AJIEKTPOABUTATETIEM 00/MuH MarepuaioB”
BAOQ-42-2
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NnoKa3aH pparMesr ........ CXeMBbl.

1) oniepaTopHOii.
2) GYHKIIMOHATIHHOM.
3) CTPYKTYpHOM.
4) TeXHOJIOTHUECKOH.

Kpurepuu onenku:

[TporeHT MpaBUILHBIX OTBETOB HA OIICHKA
BOIIPOCHI TECTA
< 60% O 6amoB
> 60% , Ho< 74 % 5 6aiutos
>74% , H0<87 % 8 6amnoB
>87 % 11 GanmoB
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MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazonepepadboOTKm»
(raumenosanue)

KommniiekT 3aaHuii 1)1 KOHTPOJIbHOM PadoThI

o nucruruiviiae b1.B.JIB.06.02  «CoBpeMeHHBIE METO/IBI PACUYETa TEXHOJIOTHYECKUX CUCTEM

Hed)TeFa3OHeDeDa6OTKI/I»
(HarMeHOBaHME MCIUILTIHBL)

KonTposabnas pabora
Tema 6. /lekoMno3uIMsA KAK BaKHEH M MPUHIMII CHCTEMHOI'0 aHAJTU3A

KontponbHas pabora mpenHasHaueHa i ONpPENETICHUs CTENEHU YCBOEHUS
CTyJIEHTaMM METOJAa JEKOMIIO3MLMU NpPU PELICHUU 3a74a4 CUCTEMHOIO aHaJIu3a
IPOLIECCOB XUMUYECKOU TEXHOJIOTUH.

Pemast koHTpONIBHYIO paboTy, TpeOyeTcs:

1) npencraButh cTpykTypy XTC B BUIe OpuEeHTHPOBAHHOTO rpada,;

2) onpeeuTh BCe KOHTYPbI, KOTOPbIE MOXHO BBIJICIUTH B CTpyKType XTC;

3) ompenenuTh Bce KOMIUIEKCHI, KOTOPBIE MOKHO BBIACTHTH B cTpyKType XTC;

4) nns IPUBEICHHON MATPUIIBI CMEKHOCTH IMMOCTPOUTH CIIUCOK CMEXHOCTH rpada,;
5) st crpykrypsl XTC mocTpouTh TaOIHIIbI BXOJHBIX U BBIXOTHBIX CBS3CH;

6) mocTpouTh MOIU(DUIIMPOBAHHBIE TAOJIUIIBI CBSI3CH.

39



BapuanT 2

BapuanT 1

.123456789101112.123456789101112

11

Bapuanr 4

-123456789101112.123456789101112

Bapuant 3

10

1

12

BapuanTt 6

.123456789101112.123456789101112

Bapuant 5

10
11
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BapuanTt / BapuanTt 8

B 23|45 e|7]8|o|tw]n|nz||J1[2]3]4]5]6]7]|8]s]|t10]11]12
1ol 11|11l 1lol1l1lolo] afloltlolof1]1]1][1][a]1]1]1
2 1 o|1|1]1]ololola1[1]olol 2l1]lol1]l1]1]1]o]o]alo]o]o0
3lo/olo|o|1|1]|0/1]olololo|l 3l1]ofloflolololololofof1]n
4loofloflololol1/ol1]|olol1] alol1]alol1]ol1][1]1]olo]1
5 1 0/o|1]|ofol1][1][1][1]1]ol 5]lolol1]lololo]1][1]alo]1]0
6lo/ojolojololol1]1]ol1|1|8lololol1]ololololafof1]n
7lolololol1]ololol1][1]ol1| 2]lol1]lolololo]o]1]al1]1]0
8|1 0lolol1]|ofofol1][1]ol1| 8lolololololo]o]o]al1]1]0
alololo|1]1]|olololol1]ol1]al1]ofoflol1]1]ololo]o]o]n
wlo|1|1]1]1]ololol1]ol1|1]el1]ololo[1]1]o]o]afo]1]0
1mlololol1][1]olololololo|1]1|ololo|1[0o]o]o]o]a]o]0]0
120110 ofolo1|ololo|al12|o]lofo|ofo[o]o]o][1]0]0]0

Kputepuu ouneHKku:
Kputepnii MakcumanbHOi oneHkH — 12 6asioB

Brinoninens! Bce TpeboBanus 3aanus kK padote. CTpykTypa rpada nmocrpoeHa 6e3
omunOok. ["paduaeckoe mpencraBieHnue CTPYKTYPhI BBIMOTHEHO YETKO U BU3yaJIbHO TIOHSATHO.
3aaya perieHa ¢ MoMOIIbI0 rpadUIecKoro peaakTopa BeKTOpHOro tuma. [Tokasansel Bce
KOHTYpBI B CTPYKType cuctembl. OnpeneneHsl Bce KoMiiekenl. [locTpoen crimcok
cmexHocTd Tpada. C moMoIpo TabIHYHOTO TpoIeccopa pa3padoTaHbl TaOIUIBI BXOAHBIX U
BBIXOJIHBIX CBsI3€H, MOIU(PUIIMPOBAHHAS Ta0IUIA CBA3EH.

Kputepunii ouenku Ha 9,5 6a/1;10B

Brimoraens! Bce TpeboBaHus 3a1anus K padore. CTpykrypa rpada nocrpoeHa 6e3
omubok. ['paduueckoe npeacTaBieHne CTPYKTYPhI BBIMOJIHEHO HE BIIOJHE YETKO U
BH3YaJIbHO HE COBCEM MOHATHO. 3aja4a PeIIeHa He C IOMOIIbIO Tpa)uueCKOro pelakTopa
BEKTOpHOTO TUIa. [Ioka3aHbl He BCE KOHTYPBI B CTPYKType cUcTeMbl. KoMIuIeKCh
ompeieIeHbI YacTHUHO. [TocTpoeH CMCcoK CMEKHOCTH Ipad)a ¢ HEKOTOPBIMHU omuOKamu. B
Ta0JINIIaX BXOHBIX M BBIXOIHBIX CBSI3EH UMEIOTCS HECYIIIECTBCHHBIC ONTUOKH,
MO IU(UITUPOBAaHHAS TA0JIUIIA CBSI3EH MOCTPOCHA C MUHMMAIbHBIMU TIOTPEITHOCTSIMH.

Kpurtepnii MUHUMAIbHON OLlEHKH — 7/ 0aJ1J10B

Brimosnnens! He Bce TpeboBaHus 3a7aHus K padote. B cTpykType rpada nmerorcs
HEKOTOpbIe omMOKU. ["paduueckoe mpeacTaBieHnue CTPYKTYPhI BBITOJTHEHO
HEMHOTOMYTaHHO M BU3YyaJIbHO HE COBCEM IMOHATHO. 3a/1a4a pelieHa He ¢ MOMOILbIO
rpauyecKkoro peakropa BeKTopHOro tuna. [lokazaHoMeHbl1Ie T0JIOBUHBI KOHTYPOB B
CTpYKType cuctembl. Komriekcrl onpeaeneHsl ¢ omuokaMu. [TocTpoeH ciucok CMexXHOCTH
rpada ¢ HEKOTOPBIMHU OoImMOKamu. B Tabmuiax BXOAHBIX U BBIXOIHBIX CBSI3€H MMEIOTCS
3HAUUTENbHbIE OMUOKH, MOAU(PUIIMPOBAHHAS TabJIMIIA CBA3EH MOCTPOEHA CO MHOKECTBOM
OIINOOK.

KpuTtepuii olleHKH <HEeYA0BJIETBOPHTEIbHO:

Ecnu xoTs1 Obl 0IMH U3 IEPEYHNCICHHBIX KPUTEPUEB JJIT MUHUMAILHOW OIICHKH HE
coOJr01aeTCsl, BBICTABIISIETCS OIICHKA «HEYAOBIETBOPUTEIHLHO», pab0Ta BO3BpAIlaeTCs Ha
JOpa0boTKY.
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MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE
(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazonepepadboOTKm»
(raumenosanue)

KommuiekT 3a1aHuii )il BBINIOJIHEHHUS pacuyeTHO-rpaguuecKoii padoThl

o gucuuiinHe b1.B.JIB.06.02  «CoBpeMeHHbBIE METOAbI pacYeTa TEXHOJOTHYESCKUX CUCTEM

HedTerazonepepaboTKU»
(HaMMeHOBaHME MCIUILIMHBI)

Tema 4. Uepapxus siBJIEHUI U UX CONOYUHEHHOCTH B U3yYe€HHH MPOLECCOB U
annapartos

3aganne. Ha ocHOBe 3aJaHHON TEXHOJOTMYECKOM CXEMBI XUMHKO-TEXHOJIOTHYECKOU
CUCTEMBI pa3paboTaTh U OnucaTh QyHKIIMOHAIBHYIO, CTPYKTYPHYIO U OTICPATOPHYIO CXEMBL.

BapuanTt 1

CME0e TN RN
W CARHIE NECNOTH

2

—
_H‘_,-’ "
10
1
1 0
=
[—q
CEHEA DATNDTA

1, 3, 7 — XonoaunbHUKH, 2 — COOPHHK KOHIEHTPUPOBAHHOW THIpomepekucu; 4 —
IEHTPOOCIKHBI HACOC-PEAKTOp;, S — ammapar ¢ Memaikoi; 6, 9 — pa3nenuTenbHbIE

cocynbl; 8 — cOOpHUK CMECH CEPHOM KUCIOTHI 1 aneToHa, 10 — HelTpanuzaTop.
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Bapuanr 2

T
0

1 — Typbokommpeccop, 2 — MUPKYJIAIUOHHBIA KOMITpeccop, 3, 7 —XOJIOAWIbHUKH, 4
—cemapatop, 5 — ancopbep, 6 —peakTop aguabaTHYECKOro JeWCTBUS, O —
TEII000MEeHHHK, 9 — KoTen-yrunuzarop, 10 —cenapatop, 1 1 — npoccens, 12 — cObopHUK
MeTaHoJa-ceipia, 13, 14 — pekTuuKanruoHHbIC KOJIOHHBI.

Bapuant 3
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1 —xommpeccop, 2 — HUPKYJAIHOHHBIA KOMIIpeccop, 3,9 —Hacockl, 4 ® peakTop
KHIIAIIETO  ¢josl, 5,6 — TermiooOMeHHUKH, 7 — XOJOJWJIbHHK-KOHJEHcAaTop, 8 —
cemapatop, 10 —xoTen-yTuim3arop.
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Bapuanr 4

ﬁ
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1—xononunbpHas ycTaHOBKa; 2, 4, 8—XONOIUIBHUKN, 3—COOPHUK KOHIEHTPUPOBAHHOU
THIIPOTIEPEKHUCH; 5— [eHTpoOe)HBI Hacoc-peakTop, 6—amnmapar ¢ Memrankoit; 7, 10—

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

HEUTpaIn3aTop.

Bapuaunt 5

1 — BucHuHOBBIN PUIBTP; 2 — pOTAaIMOHHBIN KOoMIIpeccop; 3, 9, 12, 19 — xonoaunbHuky,; 4 —
pecuBep; 5 — COOpPHHK H3OMPONWIOBOTO CHHpPTa;, 6 — wucnapurenb-catypartop, / —
KOHTAKTHBIN anmapar; 8 — koTen-ytunusarop; 9 — coopuuk konaencara, 10 — ckpy66ep; 11 —
Hacockl; 12 — cOopHuk crouHoi Bojbl; 15 — cemaparop; 16 — pexkTnukannoHHbIe KOJIOHHHI,
17 — nednermatopsl; 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.

Bapuaunt 7

HedTb . [a3 L__> Xl
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I
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gL e o

1 — tpyOuaras neup nojgorpesa HeTH, 2 — cenaparop rasza, 3 — peKTHPHUKAIIMOHHAS
KOJIOHHA aTMOC(EPHOT0 AaBIEeHUS, 4 — TEIII000MEHHUKU-KOHJEHCATOPBI, O —
XOJIOAWIBHUKH, 6, 7 — OTIapHbIE KOJIOHHBI, 8 — TpyO4arTas neds Moorpena mazyra, 9 —
BaKyyMHasi peKTU(UKAIMOHHAs KOloHHA. | — Gen3uH, || —murpowun, |11 — xepocun, 1V —
JU3elIbHOE TOINBO, V — ra3oins, VI — masyr, VII — nap, VIII — Beperennoe macno, | X
— MAaIIMHHOE Macyo, X — Jierkoe MUINHAPOBOe Maciio, X| — Tskenoe HUINHIPOBOE
macyo, Xl — ryapon, X1 — ra3sr
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Bapuanrt 8
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1 — remnooOMenHuKH, 2 — TpyOUaras neds, 3 — peakrop «KC», 4 —
peKTUUKAITMOHHAS KOJIOHHA, 5 — XOJIOAMILHUK-KOHIEHCATOp, 6 — Ta3ooTaenurens, 7 —
oTrHapHaa KOJIOHHA, 8 — XOJOAMIbHUKH, 9 — nutamooTaenuTenb, 10 — y3en cmemenus, 11
— perenepatop katanuzaropa «KC», 12 — koren-yrunuzatop, 13 — snekrpopuisTp.
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TexHonornueckass cxema cuHTe3a ammmaka: 1 — komoHHa (peaktop) cmHTe3a NHs; 2 —
BOJISTHOM XOJIOAWIBHUK; 3 TETII00OMEHHUK; 4 — BO3IYIIHBIA XOJOIMIBHUK; S5 — cemnaparop; 6
— cOOpHUK aMMUaka, / — UPKYJSIMMOHHBINA KOMIpeccop; 8 — KOHIeHCallMOHHAasl KOJIOHHA; 9-
UCIIAPUTETD
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Bapuant 10

faa (cx.)

Bogoa

SEEIS SRS

=
m‘ 3
:}“—\r*'
EEEIEZFIRESE]

Chbipbe —» N 13
Orayeka 10 > -
5A - S =
L § i e g
5 _-..- s el
T E3
12 o - L
H.S -BA \‘/‘_I Crabunus.
? ) Nap 6eH3uH
LC

1, 8 — TerI00OMEHHUKH, 2 — [eYb ABYXCEKIIMOHHAs, 3 — PeaKTop THapoodncTkH, 4,10,
14 — XxonoAWJIIBHUKH, S — cenaparop TUIPOOYHUCTKH, 6 — 3TaHOJAMUHHBIA abcopOep, 7 —
oTmapHasi KoJoHHa, 9 — peakrop miuatdopmunra, 11 — cemapatop miargopMUHTa BBICOKOTO
nasnenusi, 12 — cenaparop riaropMuHra HU3KOro AaBieHusi, 13 — KoJoHHA cTa0uIn3anun
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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.

Kpurepun oueHku:

Kputepuii makcumanbHoi ouenku — 12 6auioB

Brinonnens! Bce TpeboBaHus K pacueTHO-Tpaduyueckoit padore. [loctpoena
onepatopHas cxema XTC. I[ToctpoeHa ctpykrypHas cxema. [loctpoena pyHkumroHnanbHas
cxema. CxeMbl pa3paboTaHbl C MOMOIIBIO TPAUIECKOTO PeJaKTOpPa BEKTOPHOTO THIIA.
[TocTpoeHus BBITIOIHEHBI TPaMOTHO U akkypaTHO. K kaxx10#1 cxeme npuiiaraercs noapooHoe
OMKCAaHKE B TEKCTOBOM (hopMme.

[Tony4yeHHOE pelieHre yCrenHo 3alMIleH0 BO BpeMs MyOIUYHOro 00CYKICHUS B
rpyIIe.

Kpurepnii onenku Ha 9,5 6a/u1oB

BrimoniHens! Bce TpeboBaHms K pacueTHO-Tpaduueckoit padote. [Toctpoena
onepatopHas cxema XTC. IloctpoeHa ctpykrypHas cxema. [loctpoena pyHkuroHanbHas
cxema. CxeMbl pa3zpaboTaHbl C TOMOIIBIO TPOTPAMMHBIX CPEJICTB 1 KOMITBIOTEPA.
[TocTpoeHus BBIMOTHEHBI C HECYIIIECTBEHHBIMH OITMOKaMU U norpenrHoctsaMu. K kaxmon
CXeMe MPUJIAraeTCsl OMMMCAHUE B TEKCTOBOM (hopMe, BHITIOTHEHHOE C HEOOIBIITMMHU
OIMOKaMHU.

[TonyyeHHoe pelreHrne XOpoIIo 3alIUIIEHO BO BpeMs yOIUYHOro 00CyKISHUS B
rpyIIe.

Kpurepnii MUHUMAIbHON OLEHKH — 7/ 0aJL10B

BrimonHens! He Bce TpeboBaHUs K pacueTHO-Tpaduueckoit padote. [Ipu moctpoeHuun
OTIEPATOPHOM, CTPYKTYPHOU M pyHKIIMOHATBHON cxeM X TC monmyIieHbsl HEKOTOPBIE ONTHOKH.
Cxembl pazpaboranbl Ha Oymare. [locTpoeHHst BHITTOJIHEHBI HEUETKO WIJIH HE COBCEM
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onHo3HayHO. K Kax/10i1 cxeMe mpuiiaraetcsi KpaTkoe OnucaHue B TEKCTOBOM (opme,
BO3MO’KHO C HEKOTOPBIMH OIINOKaMHU.

[TomyueHHOE pelIeHre yI0BIETBOPUTENBHO 3AIUIIIEHO BO BPEMS ITyOJINYHOTO
o0cCy>X/IeHUs B TpyIIIE.

Kpurepunii onieHKH «HeyI0BJIeTBOPUTEIbHO»!

OneHka «HEey10BIETBOPUTEIBHO BBICTABIISIETCS B TOM CIIy4ae, €CJIM HE BBIIIOJHEH XOTS Obl
OJIVH IYHKT KPUTEPUEB MUHUMAIbHOMN OLICHKH.
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MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HinKkHeKaMCKUH XMUMHKO-TEXHOJIOTHYESCKHI MHCTUTYT ((rtian)
(benepanbHOro rocy1IapcTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICIIIEr0 00Opa3oBaHuUs

«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazonepepadboOTKm»

(raumenosanue)

Tembl pedpepaToB

o qucruruiiHe b1.B.JIB.06.02  «CoBpeMeHHbIE METO/IBI PACUETa TEXHOJIOTHYECKUX CUCTEM

HedrerasonepepabOTKU»
(HaMMEHOBaHKE AMCIUILIMHBI)

Tema 2. B3anMocBs3hb sIBJIEHHI B OTACJBHBIX IIpoHeccax u amnmaparax

akrwdPE

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

17.

CrniocoObI K1accu(puKaluyu CUCTEM.

3ajadn CUCTEMHOTO aHAJIM3a.

Iloka3arenu U KpUTEPUU OLICHKHU CUCTEM.

IIporpeccuBHBIE XUMHUKO-TEXHOJIOTUYECKHUE IIPOLIECCHI U UX aHAJIN3.

JlucniepcuoHHBINM, (aKTOPHBIN, KOPPEISLUMOHHBIA M PErpecCUOHHBIN aHadu3 XHUMHKO-
TEXHOJIOTUYECKHUX CUCTEM.

Pemenne  cranmoHapHBIX — 33a4a4  XMMHYECKOM  THAPOAMHAMMKM  METOAOM
MaTeMaTHYE€CKOT0 MOJACIIUPOBAHUS.

MapuieBble 4YHCIEHHBIE METOABI JUIA DPEIICHUS CTAlMOHAPHBIX 3aJa4 XUMWYECKOU
TEXHOJIOTUHU.

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

Pemenne mozneneit B popme auddepeHanbHbIX ypaBHEHUI METOJJOM pa3IoKEHHs B
(GYHKIMOHAIIbHBIE PAJIBI.

Jlenykuys U HHIyKIMs KaK METObI TO3HAHMS, UCII0JIb3yEMbIE B CACTEMHOM aHaJIU3e.
CrpykTypa CUCTEMHOTO aHaJIU3a.

3ajaun CUCTEMHOTO CUHTE3A.

OCHOBBI OLIEHKH CJIOHBIX CUCTEM C ITOMOILBIO METOA LIKAJL.

OCHOBBI OLIEHKH CJIOXKHBIX CUCTEM C ITIOMOILBIO METOA IEPEBA LIEIIEH.
HNudopmaniioHHble CUCTEMbI B XUMHUYECKON TEXHOJIOTHH.

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

MMuTAlIMOHHOE MOJEIUPOBAHUE TIPU U3YUEHUH XUMHUKO-TEXHOJIOTHUYECKUX CUCTEM.
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18. BbIlUMCIHTENBHBIA 3KCIEPUMEHT KaK CpPEJICTBO M3YYCHHS TIOBEJCHUS 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.
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MuHucTepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHUYESCKHI MHCTUTYT ((pritran)
(benepanbHOro rocy/1IapcTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEI0BATENHbCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenue noarorosku_15.03.02 «TexHoaornuyeckne MalivHbl 1 000pYIOBAaHUE

(k00 u nHaumenosanue)

[Mpoduns/mporpamma:; _ «O6opynoBanue HedTerazomnepepadoTKm»

(raumenosanue)

Tembl 115 co0ece10BaAHUA

no qucruruinHe b1.B.JIB.06.02  «CoBpeMeHHBIE METO/IBI PACUETa TEXHOJIOTHYECKUX CUCTEM

HedrerasonepepabOTKU»
(HaMMeHOBaHKE AMCIUILIMHEI)

Tema 5. B3aumoBJinsiHUE aNINIAPATOB B XUMMKO - TEXHOJIOTHYECKOH crcTEMeE
OrnpeneneHre NOHATUS «XUMHUKO-TEXHOJIOTMYECKasl CUCTEMa.
CsoiictBa 3nemenToB XTC.
[MousiTusa cBsI3b, B3aUMOCBS3b, B3auMoaeicTBue d1eMeHToB X 1 C.
Ornpenenenue noHsTust BHemHen cpesnl as XTC.
Bzaumopeticteue XTC ¢ BHeHHeH cpenoi.
Onpenenenue NOHATUS COCTOSAHUS U aBrkeHus X TC.
BXxoas!l 1 BBIXOIBI XUMHUKO-TEXHOJIOTHUECKON CUCTEMBEI.
[TonsTue TexHOIOrMYECKOro Iponecca B XT-cucreme.

© oo N O~ WDRE

Hasznauenue u Buabsl oopatHoM cBsizu XTC.

10 Knaccugukamus XT-cucreM 1o nmpu3HaKam.

11. OcnoBHble uepThl cuctemMHoro noaxoxaa aus XTC.

12. Cymnocts cuctemuoro noaxoxaa st XTC.

13. OcobennocTu peanu3aruu cucteMuoro moaxomaa st XTC.
14. Cymnocts ctpyktypHoro ananusza XTC.

15. Ponb cBs3eli B mOCTpOCHUU CTPYKTYphI X T-CUCTEMBI.

16. dyHkmoHanbHas cxema X [-CUCTEMBI.

17. Uenu ananu3za GyHKIIMOHUPOBAHUS X T-CUCTEMBL.

18. Bappupyemslie 1 HeympasiasieMbie akTopbl B XTC.



Kpurtepuu ouneHku:

MaxkcumanbrHOe 4uciio 0amiaoB — 11 OamioB BBICTaBISICTCS €CIM coOeceOBaHHE
NPOTEKAET MPU aKTUBHOM oOMeHe MH(opMaImeil Mexay CTyJACHTaMH M TPEroaBaTelieM;
BONIPOCHI U OTBETHI CIEAYIOT C 00EHX CTOPOH; OTBETHI MOJHOIICHHBIC W Pa3BEPHYTHIE, BO
BpeMsi co0eceIOBaHMs CTYACHTBI ITOIHUMAIOT HHTEPECHBIC U OPUTHHAJIBHBIC MPOOJIEMBI.

MunumansHOE 4Ynciao OamioB — 5 OaiOB BBICTABISAETCS NMPHU MPEHUMYIIECTBEHHO
OJITHOHAIIPABJIEHHOM IIOTOKE WH(OpMalMU; OTBETHl CTYAECHTOB OJHOCIOXHBIE U 0e3
pa3bsACHEHUI; BOIIPOCHI HOCAT TPUBHAJIbHBIN XapakTep; BO BpeMsi Oecellbl MPaKTUYECKU He
HNOJHUMAIOTCSI OCTPBIE MPOOJIEMbI U HE NMPHUBOJATCS B KaYeCTBE MPUMEPOB MPAKTUUYECKHE
CUTYyalUHU.
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