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YK-1

[K-1

I[IepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITAaNOB UX (popMHUPOBAHUA

VK-1.1

YK-1.2

YK-1.3

IK-1.1

[1K-1.2

I1K-1.3

Cnoco6eH OCyIIeCTBIATh MOUCK, KPUTUYECKHUM aHAJIN3 U CUHTE3 MH(POPMAIUH, TPUMEHSATh CUCTEMHBIN MOIX0. TS
pEIlIeHUs TOCTaBICHHBIX 3aa4

3HaeT METOAMKH TIOUCKa, cOopa u 00paboTku HH(MOPMAIIHH; aKTyaTbHbIE POCCHIICKUE U 3apyOeKHBIE UICTOYHUKU
uHpopMmanuu B chepe npohecCHoHAIBHOM EATEIbHOCTH; METOJT CHCTEMHOT'0 aHAJIN3a

YMeeT npuMeHsTh METOAMKHY TToHcKa, cOopa u 00paboTKU MH(MOPMAIIMH; OCYIIECTBISATh KPUTUUECKUH aHAIIU3 U
CUHTE3 UH(POPMAIINU, TTOTYYEHHON U3 Pa3HBIX UCTOYHUKOB; IPUMEHSATh CUCTEMHBIN MOAXO0/ IS PEIICHUS
MOCTABJICHHBIX 3aa4

Brnaneer HaBbikamMu MOUCKa, cOopa u 00pabOTKH, KPUTHYECKOTO aHAK3a U CHHTE3a HH(POPMaIINK; HCIOJIb30BaAHUS
CUCTEMHOT0 MOAXO0Aa JIsl pelIeHHs OCTAaBJIEHHBIX 3a]1a4

Crioco0OeH mpoBOAUTH pabOThI MO 00PaObOTKE U aHAIM3Y HAYYHO-TEXHUUYECKON MH(POPMAIIUU U PE3yJIbTaTOB
UCCIEN0BaHUMI

3HaeT METO/Ibl aHaK3a U 0000IIEHNs] OTEYECTBEHHOTO M MEXTYHAPOJHOTO OMbITA B COOTBETCTBYIOIICH 001aCTH
UCCIIeI0BaHUs

YMeeT NpUMEeHSTh METObl aHAIM3a HAYYHO-TeXHIUYECKON nH(popMauu U 0pOPMIISTh Pe3yJIbTaThl HAYYHO-
HCCIIE0BATENBCKUX U OMBITHO-KOHCTPYKTOPCKHUX PadboT

Bnaneer HaBsikamu cOopa, 00pabOTKH, aHaKM3a U 0000IIEHHS pe3yJIbTaTOB SKCIIEPUMEHTOB U UCCIICIOBAHUM B
COOTBETCTBYIOIIEH 00J1acTH 3HAHUI



Nunexc

Dranbl YOPMHUPOBAHHUS KOMITETCHIINH (yKa3aTh Bce TeMbl 13 PI1J])

Komnerenmuu Jlexkmum JlaGopaTopHbie KypcoBoii npoekt HauMeHoBaHME OLEHOYHOI'O CPEICTBA
3aHSATHUS (pabota)
Tema 1, Tema 1, KOHCHGK;[ JIEKIIUi, OTYET 110
VYK-1.1 He mpeaycmoTpensl naboparopHoi pabore, TectupoBanue
Tema 2 Tema 2
(Tect Nel),
Tema 1, Tema 1, KoHCIeKT ek, OTYeT 110
YK-12 Tema 2 Tema 2 He nipeztyemorpent naboparopHoii pabore, pedepar
Tema 1, Tema 1, KoHcnekT JIekLuii, 0TYeT 1o
VK-1.3 Tema 2 Tema 2 He npexryemorpener naboparopHoii pabore, Tect Ne2
K-1.1 Tema-3, Tema-4, Tema-5, Tema-3, Tema-4, Tema- He Tbe TVeMOTDCHEL KoHCIEeKT JIeKIuii, 0T4eT 1o
' Tema-6, Tema-7 5, Tema-6, Tema-7 peiy P nabopaTopHOii paboTe, cobece0BaHNE
[1K-1.2 Tema-3, Tewa-4, Tema-S, Tema-3, Tema-4, Tema- He npenycMmotpeHsl HaGOKZ’IF{gHIig;I Hzlé?;? ’I(Z:)?{CTT gJ(I)LHa;I
: Tema-6, Tema-7 5, Tema-6, Tema-7 peny P patop g a60Ta, P
K-13 Tema-3, Tema-4, Tema-5, Tema-3, Tema-4, Tema- KOHCIEKT NeKIui, OTYET 110

Tema-6, Tema-7

5, Tema-6, Tema-7

He npenycmotpensl

nabopatopHoi padore, pedepar




Ilepeuenv ouenounvix cpeocme no oucyunaune (Mooyo)

Hassaume Komn-Bo Min, 6annos Max, éanoe
(6azosvtit yposens) (nosvruennstit 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




HIxana oneHuBaHuA

Iudpos | Beipaxke | CiioBecHoe | Kpurepnu oneHKH HHAMKATOPOB JOCTHKeHHUs NP popMme
oe HHE B | BBIPAKCHH KOHTPOJIA:
BbIpaxke | 0ajuiax: e 3auer
HHE
OneHkKa «3a4T€HO» BBICTABIISIETCS CTYAEHTY, €CIM OTBEThl Ha
BOIPOCHI [0 Te€MaM JAUCLUIUIMHBI MOCIEA0BAaTENbHbI, JIOTHYECKU
- 60 - 100 3aUTE€HO |M3JI0KEHBI, JOMYCKAIOTCS HE3HAYUTEIIbHBIC HEIOYETHl B OTBETE
CTyJIeHTa, TaKH€ KaK OTCYTCTBHE CaMOCTOSITEJIBHOTO BBIBOAA,
peueBble OLIMOKHU U TIp.
OneHka «He 3a4TE€HO» BBICTABIISIETCA CTYACHTY, €CIU CTYACHT HE
- Huxe 60 | He 3auteHo |3HaeT OCHOBHBIX MOHATHH TeMbl AMCLUIUIMHBI, HE OTBEYaeT Ha

AOMOJIHUTCIIbHBIC U HABOAAIIHNE BOIIPOCHI ITPCIIOAaBaTCIIA.




KpaTKaﬂ XapPaKTEePUCTUKA OLICHOYHBIX CPEACTBA

aBTOMAaTH3UPOBATH MPOIEAYPY U3MEPEHUS YPOBHS 3HAHUU U
YMEHUH 00ydaromerocs.

No Haumenosanue Kpamkasa xapakmepucmuka oyenounozo cpeocmea IlIpeocmaesnenue
nin OUEeHOUHO020 cpedcmea OUEeHOUHO20 cpedcmea 6
¢onoe
[IpakTryeckoe 3aHsATHE B xoze mpakTudeckux paboT CTYJCHTHI OBIAICBAIOT TeMbI mpaKTHYECKUX
YMEHHSIMH TI0JIh30BATHCS pab0TaTh C HOPMATUBHBIMU 3aHITHIA; KOHTPOJIbHBIE
JIOKyMEHTaMH U MHCTPYKTUBHBIMHU MaTepHallaMu, BOIIPOCHI U 33JIaHUs IO
CIIPaBOYHUKAMH, COCTABIIATh TEXHUYECKYIO JOKYMEHTAIHIO; |TeMe MPaKTHIECKOrO
BEITIOJTHATH YEPTEKU, CXEMBI, TAOIHIIBI, PEIIaTh Pa3HOTO PoJia |3aHITUS
3a[a4M, JIeNaTh BEIYUCICHHUS, ONPEACTIATh XapaKTepPUCTHKH
Pa3IMYHBIX BEIIECTB, 00BEKTOB, sABieHuil. Llens
MPAKTUICCKUX 3aHIATHH 3aKII0UaeTCs B BRIPAOOTKE y
CTY/ICHTOB HABBIKOB MTPUMEHEHHUS MTOJYUSHHBIX 3HAHUN IS
peIIeHNs MPaKTHIECKHX 3a/1a4 B MIPOIlecce COBMECTHOM
JISSITEIBHOCTH C MPENOAABATENIIMHU.

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

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

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




MuHucTepcTBO HAyKH U BhIcIEero oopasoBanus 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 moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B
XMMUYECKOH TEXHOJIOTHH, OMOTEXHOJIOTHH U HeHTEXUMHUM»

(k00 u Haumenosanue)

[Mpoduns/mporpamMma:; _ «MallliHbI U aNmapaTbhl XAMUYECKHUX POU3BOJICTBY
(raumenosanue)

JUIsl 00yYaroLuXcsl MPeAyCMOTPEHO POBECHUE J1A0OPATOPHBIX 3aAHITHMA.

JIaGopaTopHbIe 3aHATHS M0 TUCIHUILIAHE MPOBOAATCSA B CIIEIHUATBHO 000PYIOBAHHBIX
nabopatopusix € MPUMEHEHUEM HEOOXOJUMBIX CpPEACTB 00y4yeHHus: J1abopaTOpHOro
o0opynoBaHusi, 00pa3LOB Ul UCCIENOBAHUN, MeToANYeCKUX nocobuit. Llens mposenenus
71a00paTOPHBIX PabOT - MPAKTHUYECKOE OCBOCHHE TEOPETHUECKUX MOJOKEHHH JIEKIIMOHHOTO
MaTepuana, a TakXke BbIpa0OTKa CTyJEHTaMHU OIpPEACIICHHbBIX YMEHUHM U HaBBIKOB
CaMOCTOSTEIBHOTO dKCIIEPUMEHTHPOBAHUS.

JlabopaTopHas paGora Nel.

Hpedcmaeﬂelme CMPYKmMypbvl cucmembspl 6 ZDG(Z)OGOTJ u MampuuHoﬁ (;bODMaX.
(mema nabopamopnoii pabomer)

1) NpUBOASATCS U MOSICHAIOTCS TEOPETUICCKUE aCTICKThI, PACKPHIBAOIIHE CYTh
nabopaTopHOii PadoTHI,

2) maetcs mpuMep, pelICHUs 3a1a41, aHAJIOTUYHOM 3a/1a4e, TOCTAaBJICHHOM B
nabopaTopHOii padboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHUS IS BBITOJHCHHUS JTaOOPaTOPHOM paboThI;
4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o j1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIbHBIC BOMPOCHI K 3aIlUTE OTYETa 10 paborTe.

JlaGopaTopHasi paGora Ne2.

Cucmemnwiii n00x00 npu uszy4eruu 00vbeKmos, A61eHUl U NPOUeccos.
(mema nabopamopnoii pabomut)

1) npuBOAATCS U HOSACHSIOTCS TEOPETHUECKUE ACIEKTHI, PACKPBIBAIOIINE CYTh
nabopaTopHOii PadoTHI,

2) maetcs mpuMep, pelieHUs 3a1a41, aHAJOTUYHOM 3a/1a4e, TOCTABJICHHOM B
nabopaTopHOii padboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHUS JUIS BBITOJHCHHUS JTaOOPaTOPHOI paboThI;
4) npennaraercs MpUMEPHasi CTPYKTypa OoTdeTa 1o 1abopaTopHoii paboTe;

5) npuBOAATCS KOHTPOJIbHBIC BOMPOCHI K 3aIlUTE OTYETa 10 paboTe.




JlaGopaTopHasi padora Ne3.

Cmpyxmypuoii ananusz munoeswvix X1C.
(mema nabopamopnoii pabomut)

1) npUBOATCS U TOSACHSIFOTCS TEOPETUUECKUE ACTICKThI, PACKPBIBAIOIINE CYTh
nabopaTtopHoii paboTHI;

2) maetcs mpuMep, pelieHHs 3a7a4uu, aHAJIOTMYHOM 3a/1a4e, TIOCTABJICHHOM B
nabopatopHoii paboTe;

3) NpUBOAATCSA METOAMUCCKUE YKa3aHUsI ISl BHITIOJHEHHS J1a00paTOPHON paboThI;
4) npensaraeTcsi MpUMepHast CTPYKTypa oT4eTa 1o JadopaTopHOii padoTe;

5) NpUBOASTCSA KOHTPOJIbHBIE BOITPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlabopaTopHas pa6ora Ne4.

Cl/lee3 CcCmpyKniypbsl XTC C NOMOULBLIO MEXAHUSMOE CUCINMEMHO20 AHAIU3A.
(mema nabopamopnoii pabomut)

1) npUBOIATCS U TOSACHSIFOTCS TEOPETUUSCKUE ACTICKThI, PACKPBIBAIOIINE CYTh
nabopaTopHoii paboTHI;

2) maetcs mpuMep, pelieHus 3a7a4uu, aHAJIOTMYHOM 3a/1a4e, TIOCTaBICHHOM B
nabopatopHoii paboTe;

3) NpUBOAATCSA METOAMUCCKUEC YKa3aHUsI ISl BHIIOJIHEHHS J1a00paTOPHON paboThI;
4) npensaraeTcsi MpUMepHast CTPYKTypa oT4eTa 1o JadbopaTopHOii paboTe;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa IO paboTe.

JlabopaTopHas pa6ora Ne5.
Obwue 3aKOHOMEPHOCU  2UOPOMEXAHUYECKUX, MENnI00OMEHHbIX U MACCOOOMEHHbIX

npoyeccos.

(mema nabopamopnoii pabomor)
1) npuUBOAATCS U TOSACHSFOTCS TEOPETHUECKUE ACTIEKThI, PACKPBIBAIOIINE CYTh
nabopaTopHOii paboTHI;
2) maetcs nmpuMep, pelICHUs 3aa41, aHAJIOTUYHOM 3a/1a4e, TOCTAaBJICHHOM B
nabopaTopHOii padboTe;
3) NPUBOASTCSA METOINYECKUE YKA3aHUS JUIs BBIMOJHCHHUS JTAOOPATOPHOI padoThI;
4) npeyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o j1abopaTopHOi padore;
5) npuBOAATCS KOHTPOJIBLHBIC BOMPOCHI K 3aIlUTE OTYETa 10 paborTe.

JlaGopaTopHasi pabota Ne6.

Peaﬂu3auuﬂ NpUHUUNA CUCMEMHO2O0 aHaiu3a ¢ NOMouLbro MOdeJIUDOGGHU}Z.
(mema nabopamopnoii pabomer)

1) NpUBOASATCS U MOSICHAIOTCS TCOPETUUCCKUE aCTICKThI, PACKPBIBAOIIHE CYTh
nabopaTopHOii padoTHI,

2) naetcs mpuMep, pelieHUs 3a]1a41, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOH B
nabopaTopHOii padboTe;

3) NpUBOASTCSA METOINYECKUE YKA3aHU JUIs BBIOJHCHHUS JTaAOOPATOPHOI paboThI;
4) npejyiaraercs NpUMEpHas CTPYKTypa oT4eTa 1o j1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIbHBIC BOMPOCHI K 3aIlUTE OTYETa 10 paboTe.

JlaGopaTopHnas padora Ne7.

PeaJluS’auuu cmpamezuu CUCmemMroc0 dHaiu3a 6 oUaAN02080M peswtcume «yenosek-IBM».
(mema nabopamopnoii pabomer)

1) NpUBOASATCS U MOSICHAIOTCS TEOPETUICCKUE aCTICKThI, PACKPHIBAOIIHE CYTh
nabopaTopHOii padoTHI,




2) naetcs mpuMep, pelieHUs 3aa41, aHaJOTHYHOM 3a/1a4€e, TOCTABJICHHOM B
nabopaTopHO padoTe;

3) NpUBOAATCS METOIMUCCKUEC YKa3aHHUsI IS BRITIOJHEHHS J1a00paTOPHON paboTHI;
4) npejytaraeTcs NpUMEpHas CTPYKTypa oT4eTa 1o jgabopaTopHOi padbore;

5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA IO padoTe.

Kpurepun oueHku jJadopaTopHbIX padoT

[Tpu noaroroBke k mabopaTopHOi padboTre mo qucruIuinae «CoBpeMeHHbIE TPOrpaMMHbIE
KOMILJICKCHI JJIA pacycTa 06ODVI[OBaHI/I$D> CTYACHT OOJIKCH BBITTIOJIHUTD CIICAYIOIIHUC BUbI
pabor:

MunuMmaibHbll | MakcuMaabHbIN
Buasbi pador
0aJsn 0aJyn

CamocrosiTenbHast IpopadoTKa
TEOPETUYCCKOTO MaTepraja K JJabopaTopHOH 0,4 0,4
pabote
O3HaKOMIIEHHE C YCTaHOBKOM, MprOOpOM,
METOIMKOW BHITIOJTHEHUS J1a00paTOpHOU 0,4 0,4
paboThl
BrinoaHenne He0OX0MMOT0 IKCIIEPUMEHTA 0,4 04
O06paboTka pe3ynbTaToOB HCCISIOBAHUS, 04 04
NOCTPOCHHE IPAPUKOB ’ ’
AHanu3 pe3yJIbTaTOB UCCIICIOBAHUS U BBIBO/I 04 04
o pabote ’ ’

HUTOTO: 2 2

Takum oOpa3zoM, Kaxnas jabopatopHas paboTa OLEHMBAETCI MUHMMYM B 2 Oai,
MakcuMyM B 2 Oami. [locne BbImomHEHHs BceX pabOT pacCUUTHIBACTCS WTOTOBBIA Oayll 1Mo
JTAHHOMY OILICHOYHOMY CPEJCTBY, Kak CyMMa IO BCEM J1a0OpaTOPHBIM paboTam.



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 moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u Haumenosanue)

ITpodunas/mporpamma: _ «MallIMHbI U alliapaThl XUMUYECKUX IPOM3BOICTB
(raumenosanue)

TecToBBIC 3a1aHUA

o nucrmiuinie 51.B.18 «CucTeMHBIN aHaJIN3 XUMHKO-TEXHOJIOTHYECKUX IIPOLIECCOB
(HaMeHOBaHME JMCIUTLTHHBI)

Tema 1. OcHOBHBIE NPUHUIMIIBI CHCTEMHOI0 aHAJIM3a
1. Cucrema — 310

1) MHOXECTBO COCTABISIOIIUX EJMHCTBO JJIEMEHTOB, MX CBS3€H MEXAy HHMHU U
BHEIIIHEN CPEHOM.

2) HenmenuMasi 4acth 00BEKTa, 00JaIaronasl CaMOCTOSTEILHOCTRIO IO OTHOIICHUIO K
JAHHOMY OOBEKTY.

3) COBOKYIHOCTh 3aBUCHMOCTEH CBOWCTB OJHOTO JJIEMEHTa OT CBOWCTB JPYIuX
DJIEMEHTOB.

4) HaOop CYIIECTBYIOIIMX B MPOCTPAHCTBE M BO BPEMEHU OOBEKTOB, KOTOPHIC HUKAK
HE CBSI3aHBbI IPYT C APYTOM.

2. DJ1eMeHT CHCTEMbI — 3TO

1) MHOXXECTBO COCTABJISIOIINX CAMHCTBO OOBEKTOB, MX CBI3CH MEKIY COOOM M MEKIY
HUMHU U BHEITHEN CPEIIOu.

2) HeAenuMas 4acTh CHCTEMBI, 00JIa1aolas CaMOCTOSTEIBHOCTRIO 10 OTHOIIECHUIO K
JTAaHHOM CHUCTEME.

3) COBOKYITHOCTh 3aBHUCHMOCTEH CBOWCTB OIHOTO OOBEKTAa OT CBOWCTB JIpPyTuX
00BEKTOB.

4) HabOp CYyNIECTBYIOIIUX B MPOCTPAHCTBE M BO BPEMEHH OOBEKTOB, KOTOPhIE HHUKAK
HE CBSI3aHbI APYT C APYIOM.

3. CBs13b B cHCTEME — JTO

1) MHOXECTBO  COCTaBJISIONIUX  CJUHCTBO OOBEKTOB, XapaKTCPU3YIOIIMXCS



LEJOCTHOCTBIO U KAYECTBEHHOM OINPENEIEHHOCTHIO.

2) HeenMMas 4acTh CUCTEMBI, 00JIa/IaloNIas CaMOCTOSATEILHOCTIO IO OTHOIICHUIO K
JTAaHHOM CHUCTEME.

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

4) Habop CYUIECTBYIOUIMX B MPOCTPAHCTBE W BO BPEMEHH OOBEKTOB, KOTOpHIC, KaK
IIPEANOIIATAETCs, IEUCTBYIOT HA CUCTEMY.

4. JJ1eMeHT CHCTEeMBbI ABJISIETCS

1) cBsI3yIOIICH YaCThIO CHCTEMBI.

2) HanboJjIee U3MEHYNBOM YaCThIO CUCTEMBI.
3) majnee AeIMMOMN YaCThIO CUCTEMBI.

4) nanee HE neamumoii 4acThIO CHCTEMBL.

5. O6o3Hauenne B BUAeA = {a} B TeOpUM MHOKECTB MPUMEHSIETCS 1JIsl

1) MHO’KECTBA JICMEHTOB CUCTEMBI.

2) MHOXKECTBA CBSI3€il B CUCTEME.

3) COBOKYITHOCTH BCEX CBOHCTB 3JIEMEHTA.
4) CTPYKTYpbI CHCTEMBI.

6. O6o3Hauenne B Buae Q = {(;} B TeOpuM MHOKECTB MPUMEHSIETCS 1JIsl

1) MHO’KECTBA JICMEHTOB CUCTEMBI.

2) MHOXKECTBA CBsI3€il B CUCTEME.

3) COBOKYITHOCTH BCEX CBOHCTB 3JIEMEHTA.
4) CTPYKTYpbI CHCTEMBI.

7. O6o3Hauenue B Buae Z = {z} B TeOpUHM MHOKECTB MPUMEHSIETCS LIS
1) MHOXKECTBA JIEMEHTOB CUCTEMBI.

2) MHOXKECTBA CBsI3€il B CHCTEME.

3) COBOKYITHOCTH BCEX CBOHCTB 3JIEMEHTA.

4) CTPYKTYpbI CHCTEMBI.

8. COBOKYNHOCTH BCEX CBOWCTB 3JIEMEHTA OMpenessieT

1) CTPYKTYpY CHCTEMBI.

2) MOBE/ICHUE CUCTEMBI.

3) COCTOSIHME CHCTEMBI.

4) cOCTOSIHHE DJIEMEHTA.

9. CTpykTypa cucTeMbl — 3TO

1) COBOKYIMHOCTH 3JIEMECHTOB CUCTEMBI U CBA3CH MEXTy HHUMH.



2) Ha0op Bcex 0OBEKTOB, BXOJIAIINX B COCTAB CHCTEMBI.
3) MHOKECTBO BCEX CBOMCTB BCEX DJICMEHTOB CHCTEMBI.
4) COBOKYITHOCTh BCEX COCTOSIHHI BCEX €€ 2JICMCHTOB.

10. O603nauenue B Bujae D = {A, Q} B Teopuu MHOKeCTB PUMEHSIETCSI IS

1) MHOKECTBO 3JIEMEHTOB CHCTEMBI.

2) CTPYKTYpYy CUCTEMBI.

3) MHOXECTBO CBsI3€il B cHCTEME.

4) COBOKYITHOCTbH BCEX CBOWMCTB JIEMEHTA.

11. CTpykTypa cucTteMbl SIBJISIETCSH €€

1) TMHAMHYECKOW MOJEIIBIO.

2) HanOoJIee U3MEHYMBOM XapaKTEPUCTUKOM.
3) cTaTUYECKOM MOJIEIIBIO.

4) MOZEIIBIO TIOBEICHHS.

12. CTpykTypa cucTeMbl XapaKTepu3yeT ee

1) criocoOHOCTH K U3MEHEHHIO BO BPEMEHH.
2) 11eJ1b CYIIECTBOBAHMUS.

3) moBeeHUE.

4) cTpoeHwHe.

13. CTpykTypa cucremMbl

1) He yYHUTBIBAET MHOXECTBO €€ COCTOSIHUH.

2) XxapaKTepu3yeT MHOXECTBO €€ COCTOSIHUIA.

3) MO3BOJISIET ONPEICIHUTH €€ TIOBE/ICHHUE.

4) pexacrasisieT coO0l HanOoJee N3MEHYUBYIO XapaKTEPUCTHKY CUCTEMBI.

14. Crpykrypa cucrembl HE MoskeT ObITH IpeacTaBjieHAa ¢ IOMOLIbLIO

1) MaTeMaTU4YeCKOro amnmapara TCOPHH MHOXKECTB.

2) MaTEeMaTHYECKOr0 arnapaTa TCOPUU BEPOSTHOCTHA M MATEMATHYCCKON CTATUCTHKH.
3) anmapara Teopuu rpados.

4) METO/IOB MATPUYHOIO aHAJTU3A.



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.
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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
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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.



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
V3MEHEHUEM BBIXO/A.



4) cBsA3b, KOTOpAs CIY>KHT IS NIEpeayd dHEPrUH, BEIIECTBA MW HWHPOPMAIUKU U3

BHEIIIHEH CpCabl B CUCTCMY.

28. Ha pucyHke Haj CTPeJIKOH MPONyleHa HaANMUCh.

BXOAbl

BbIXOAbl
A o

CocTtogHus

277

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



33. Ilo nmpupoae 3jIeMEHTOB CHCTEMBI JIeJISTCA HA

1) peasibHBIC B aOCTPaKTHEIE.

2) €CTECTBEHHBIC M UCKYCCTBEHHBIC CUCTEMBI.
3) craTuyeckue U JUHAMUYECKHE.

4) IOCTOSIHHBIC U BPEMCHHBIC.

34. B 3aBUCUMOCTH OT MPOMUCXOKIEHHUS BbIIEJSIIOT

1) craTuveckue U JUMHAMHYCSCKHUC.

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

4) cucTeMbl C yIpaBICHUEM U 03 YITpaBICHHS.

35. I1o IUTEeILHOCTH CYIIECTBOBAHUSA CHCTEMbI MOAPA3/1e/ISIIOTCH HA

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

3) MOCTOsSTHHBIC ¥ BPEMCHHBIC.

4) N30JIMPOBAHHBIC, 3aKPHITHIC, OTKPHITHIE.

36. B 3aBHCHMOCTH OT CTEN€HH H3MEHYHBOCTH CBOMCTB CHCTEMBI ACJIATCH HA

1) ecTeCTBEHHBIC U HCKYCCTBEHHBIC CHCTEMBI.
2) IOCTOSIHHBIC U BPEMEHHBIE.

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

37. B 3aBHCHMOCTH OT CTENEHHU CJI0KHOCTH CHCTEMBI JIeJIATCS HA
1) mpocThIe, CIOKHBIC U OOJIBIIHUE.

2) CUCTEMBI C YIIPABJICHUEM M 0€3 YITPaBICHHUS.

3) aKTHBHBIC U TTACCUBHBIC CHCTEMBI.

4) neOompIne, CpeTHUE U OOJIBIIHUE.

38. Ilo xapakTepy noBeJeHHs BCe CUCTEMBI MOAPA3AEJIAIOTCH HA
1) u30JIMpOBaHHbBIE, 3aKPHITHIE, OTKPBITHIC.

2) CUCTEMBI C YIIPABJICHUEM M 0€3 YIIPaBICHHUS.

3) aKTHBHBIC U TTACCUBHBIC CHCTEMBI.

4) TeXHUYECKHUE, YSIIOBEKO-MAIIMHHbBIE, OPTaHU3AIIMOHHEIC.

39. PeanbHbiMH (PHU3HUYECKUMHU) CHCTEMAMU SIBJISIIOTCSI CHCTEMbI, KOTOpPbIE

1) 0OMEHHMBAIOTCS CO CPEON PHEPTHUEH U BEIICCTBOM.



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

40. AGCTPAKTHBIMH CHCTEMAMMU SIBJISIIOTCH CHCTEMBbI, KOTOpPbIE

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

4) He UMEIOT MPSIMBIX aHAJIOTOB B PeaIbHOM MHUPE.

41. K noCTOSIHHBIM OTHOCSITCSI CHCTEMBI, KOTOPbIEe

1) B mporecce 3aJlaHHOTO BpeMeHU (PYHKIIMOHUPOBAHUS COXPAHSIOT CYIICCTBECHHBIC
CBOKCTBA, onpeensieMbIe MPeHaA3HAYCHUEM dTUX CHCTEM.

2) He OOMEHHMBAIOTCS CO CPEION IHEPTUECH U BEIIIECTBOM.

3) npu wWcCIemoOBaHUM KOTOPBIX MOXHO IpPEeHeOpedbh W3MEHEHUSMH BO BPEMCHH
XapaKTEPUCTHK X CYIICCTBEHHBIX CBOHCTB.

4) UIMEIOT TOJIBKO OJIHO COCTOSIHHE.

42. K cTaTH4eCKHM OTHOCSATCS CUCTEMBI, KOTOPbLIC

1) B mporiecce 3aJaHHOTO BPEeMEHHM (YHKIIMOHMPOBAHHUS COXPAHSIOT CYIICCTBEHHBIC
CBOWCTBA, ONpeeiIeMbIe MPETHA3HAYCHUEM 3THX CHCTEM.

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

3) HE OOMEHHMBAIOTCS CO CPEION SHEPTUCH M BEIIECTBOM.

4) UMEIOT TOJBKO TPH COCTOSIHHS.

43. Ye10BeKO-MAIINHHBIMY CHCTEMAMH HA3bIBAIOT TaKHe CUCTEMBbI, KOTOPbIC

1) oOecnieunBaIOT aBTOMATHYECKYI0 00pab0TKy HH(DOpMAITUK, BBOAUMOMN YEIIOBEKOM.
2) GYHKIIMOHHUPYIOT O3 yJacTHs YeIoBeKa.

3) mpenmonararoT, YTO OKOHYATEIBbHOE pEIICHHE MPHUHUMAET 4YeJOBEK, a CPeICTBa
ABTOMATU3AINH JIUIIb TOMOTAIOT €My B 000CHOBAaHWH MPABHILHOCTH 3TOTO PEIICHUSI.
4) 3amaroT yciaoBus s dPQPEKTUBHON 00pabOTKHM HMHMOPMALIMH, BBITOJHAECMOM
MPOCKTUPOBITUKOM.

44. K opraHu3allMOHHBIM CHCTEMAaM OTHOCATCH
CHCTEMBI, KOTOpbIE

1) 3amator ycioBus s 3pQPEeKTUBHOW 00pabOTKM HH(POPMAIUHU, BBITOIHIEMON
IPOEKTUPOBIIUKOM.

2) o0ecrieunBarOT aBTOMATHYECKYI0 00paboTKy HH(OpMAaIHK, BBOAMMON Y€TTOBEKOM.
3) QyHKIMOHUPYIOT O€3 yJacTHsI YeIOBEKa.

4) mpeacTaBIAOT COOOW COIMAIbHBIE CHUCTEMbl — TPYIIIbI, KOJUICKTHBBI JIFOJICH,



0O0IIIECTBO 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. Peanu3anuu CUCTEMHOI'0 NOIX0/1a NPeAyCMaTPUBAET BbINOJHEHHE
M0CJIeI0BATEJIbHOCTH AeHCTBHHI:

A) GopMyJIMPOBKY 32124 UCCI€I0BAHNS,;

B) BbIsiBIIeHHE 00BEKTA HCCJIEM0BAHNS KAK CHCTEMbI H3 OKPY KAIOLIEH Cpebl;
B) ycraHoB/IeHHe BHYTPeHHEl CTPYKTYPbI CHCTEMbI H BbISIBJIEHHE BHEITHUX
CBA3eN,

I') onpenesienne meseii mepea 31eMeHTAMH UCXO/sI U3 0KUIAEMOT0 Pe3yJibTaTa
BCeH CHCTEMBI;

1) 3mech Bce ATl IEPEYUCICHBI BEPHO.

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

3) HyxHO n00aBuTh 3Tanm J[) pa3pabOTKy MOIETH CHCTEMbI W MPOBEACHHE Ha HEH
VCCIIEJOBAHNM.

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

48. 3ajauyu aHAIH3a BKJIKOYAKOT onpeaeieHue

1) BHENTHETO BO3/ICHCTBHUS HA CHCTEMY .

2) BIUSIHUSL CHCTEMBbI Ha BHEIIHIOKO CPEJTy.

3) CBOWCTB CHCTEMBI TIO W3BECTHOH CTPYKType, U3yueHHE CBOWCTB YKe
CYIIECTBYIOIIET0 00pa30BaHus.

4) CTPYKTYpBl CHCTEMBI [0 €€ CBOMCTBaM, T.€. CO3JIaHHE HOBOW CTPYKTYpHI, KOTOpas
JOJKHA 00J1a/1aTh KEJIAaEMbIMH CBOMCTBaMU.

49.3a1a4u CUHTE3a BKJIKYAKOT onpeaeeHne

1) CTpYKTYpBI CHCTEMBI IO €€ CBOWCTBAM, T.€. CO3JaHME HOBOHM CTPYKTYpPBI, KOTOpas
JOJDKHA 0071a1aTh KeJIaeMbIMU CBOMCTBAMU.



2) BHEIIIHETO BO3/ICHCTBUS HAa CHCTEMY.

3) BIMSAHUS CHCTEMbI Ha BHEIIHIO CPEIy.

4) CBOWCTB CHCTEMBI TI0 W3BECTHOH CTPYKTYpe, HW3YUCHHE CBOMCTB
CYIIECTBYIOIIET0 00pa30BaHus.

Tema 4. Uepapxuyeckasi CTPYKTYypa XUMH4Y€CKOI0 NMPOM3BOACTBA
1. XuMHKO — TEXHOJIOTHYECKAs CUCTeMA — 3TO

1) anmapart, yrnpaBieHHue KOTOPBIM OCYIIECTBIISIETCS C TOMOIIBI0 KOMIIBIOTEPOB.
2) rpynma anmnapaToB, yCTAaHOBJICHHAs HA OJTHOM yYacTKe Iexa.

yIKe

3) COBOKYIIHOCTb B3dMMOCBA3dHHBIX TCXHOJOTHYCCKUMU ITIOTOKAMH U ,Z[CﬁCTBYIOH.IHX

KaK OJIHO IICJIOC aIllIapaToB.

4) TexHWUYeCKas JIOKYMEHTAIlWs, BKJIIOYAMOIIAs (YHKIMOHAIBHYIO, CTPYKTYPHYIO,

TEXHOJIOITNYCCKYIO U OIICPATOPHYIO CXEMbI XUMHUKO-TCXHOJIOTHUYCCKOI'O IIpomecca.

2. Ha pucyHke, u3zo0paxamouiem lw

coctaB XTC B BepxHem 0/10ke

NPONyIIeHa HAKUCH: X, 297 i

F 3

1) nporecc. u

2) ammapar.

3) XMMHUKO-TE€XHOJIOTUYECKAs Cucrema
ynpasneHus

cCUCTEMaA.

4) onepalMoHHasI CUCTEMA.
3. DjeMeHTOM WU Aajiee HeaeauMoii yacTtbio XTC saBasercs

1) pearenr.

2) onepatop XTC.

3) 6110k omeparopoB XTC.

4) TEXHOJIOTHYECKOE YCTPOUCTRBO.

4. K oCHOBHBIM KJjaccaM TexHosorudeckux omneparopoB HE ortHocsTest

onepaTopbl
A) XHMHYECKHX,
B) TemioBbIx,
B) ¢puznueckux,
I') MaccooOMeHHBIX,
/1) MeXaHHYEeCKHX,
E) rugpomMexaHnyecKnx
MPOLECCOB.

1) J)
2)T)



3) B)

4) E)
5. Ha pucynke Bes H3MEHEHH 297  mipomeccH C H3MeHeHHeM
BMeCTO 777 arperarHoro arperarHoro
JTOJIZKHO 6])IT]) COCTOAHHA ] COCTOHAHHA
BIINCAHO. Harpepanue | KoHneHcamus
OXnaxjeHne Cyxasd
1) FI/II[pO-MeXaHI/I‘{eCKI/Ie a KOH e HCaIH I
2) MexaHHUYECKHE. TTpoKaTHBaHHe H
BrinapHeanue

3) MacCOOOMEHHBIE.

Crexanme |-
4) TerIoBbIC. OTBep/IeBakHme

6. K maccooomennbiM npoueccam HE oTHocsiTes rpynna

1) 3KCTPaKIIMOHHBIX

2) COpOIIMOHHBIX

3) MeMOpaHHBIX

4) hopMooOpa3yroIIUX

mpoueccosB.

7. K kjaccy ruipoMeXxaHu4ecKuX MpoieccoB OTHOCATCS:
- IVIEHOYHOE TeYeHHe KHIKOCTEI,
- pa3aesieHue HEOTHOPOIHBIX CHCTEM,
- o0pa3oBaHue HEOJHOPOAHBIX CHUCTEM,
- TPAHCIIOPTUPOBAHUE KUIKOCTEI,
- TPAHCIIOPTHPOBAHHUE I'a3000Pa3HBIX CUCTEM,
a TaKiKe:
1) koHeHCAIHS
2) nuanu3
3) nporiecchl OapOoTaka
4) abcopOrus

8. K knaccy mexannueckux npoueccoB HE orHocurcs

1) cenaparus
2) dnoTarus

3) iuThe

4) no3upoBaHUEC




9. IToacucremoii XTC Ha3bIBAOT 00/1a1a101IYI0 OTHOCUTEIbHOH AaBTOHOMHOCTbIO
B pamkax XTC COBOKYNmHOCTH  ...............
TEXHOJIOTHYECKOH I1eJIbIO.

1) onepaTopos.
2) TIPOIIECCOB.
3) MPOU3BOACTBEHHBIX YCTAHOBOK.

4) periiaMeHTHPOBAHHBIX PadOT.

00beIMHEeHHBIX

10. UnkenepHoe opopmiienne noacucreMmbl XTC cooTBeTCcTBYeET

1) TEeXHOJOTUYECKOW OIepaIliH.

2) POU3BOJICTBEHHOM yCTaHOBKE.
3) TeXHOJIOTHYECKOMY arapary.
4) TEXHOJIOTHYECKOMY MPOLECCY.

11. Onepanuonnasi cucrema XTC HE Briouaer B ceds1 moacucremMy

1) mOATOTOBKY CHIPHSI M KaTAJIN3aTOPOB

2) BbIJICJICHHE IICJICBOTO MPOIyKTa
3) MpoU3BOCTBO SHEPTUH

4) 00paboOTKy TEXHUYECKOTO TPOITYKTa

12. B siueiike A Ta0IHIBI

NOACUCTEMbI OMEPALMOHHON CUCTEMbI XTC

XrMryeckoe
A npeepaweHue 5 B
NOACUCTEMBl MH®PACTPYKTYPhLI XTC
SHEPMOKOMMNEKC IKOAOrM3ALNA
r |D| E noacUCTEM
XTC

JOJIZKHA ObITh HAJAIUCh.

1) mpOU3BOICTBO SHEPTHH
2) pekymeparus SHepPruu
3) BOAOIOATOTOBKA

4) IOATrOTOBKA ChIPhSI U KATAJIN3aTOPOB

13. B sueiike B Ta0auubI

eINHOH



NOACWCTEMbI ONEPALWOHHOW CUCTEMbI XTC

A XuMunueckoe 5 B

npeepaLleH1e
NOACUCTEMbl MHDPACTPYKTYPbI XTC
IHEPTOKOMMAEKC IKONOrM3aLMA

i 4 E | ™

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

A XUMUueckoe 5 B

npespalLeHue
NOACHUCTEMbl MHDPACTPYKTYPbI XTC
SHEPMOKOMMNEKC IKoAOrM3aLMA

r H E e

JOJIKHA ObITH HaJIIIUCh.

1) 0OpaboTKa TEXHUYECKOTO MPOTYyKTa
2) BOJIOIOITOTOBKA

3) BbIIEIICHHE TEJICBOTO MPOIyKTa

4) MOArOTOBKA ChIPhS M KaTAIU3aTOPOB

15. Ha pucynke noka3aHo rpaguyeckoe uzoopaxenue omeparopa XTC u ero
GyHKuUN

-

1) mex¢azHoro ooMeHa.

2) cMeleHusl.

3) XUMHYECKOTO MPEBPaIIlCHHS.
4) HarpeBa WA OXJIaXKICHUSI.

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




1) mexdazHoro ooMeHa.

2) XUMHYECKOTO MPEBPAIICHUS.

3) cKaThsS WK PacIIuPCHHS.

4) I3MEHEHUS arperaTHOTO COCTOSTHUSI.

17. Ha pucyHKe MOKa3aHO rpauueckoe U300paxeHue
............ 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



BO3BpPaAlIA€TCHA B OIMH U3 NMPEALIAYIINX 3JIEMEHTOB, I'/T€ COCAUHACTCH C ITTAaBHBIM.

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.



3) OICHCTEMBL.
4) TpyIIIIBL AlIIapaTos.

27. JjieMeHTaMH OTIePaATOPHON CXeMBbI CJIYKAT

1) anmaparsl.

2) pyHKIMOHATBHBIE OJIOKH.

3) NPOU3BOJICTBEHHBIC YCTAHOBKH.
4) TEeXHOJIOTHYECKHE OIIEPATOPHI.

28. B omnepaTtopHylo cxeMy BKJIIOY€HA COBOKYNMHOCTH TEXHOJOTHYECKUX
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.



32. TexHOJIOTHYECKAs CXeMAa COCTABJISIETCSI HA OCHOBAHHMH OINEPATOPHOI, MPH
3TOM B3aMeH TEeXHOJOTHYECKOTr0 OmepaTropa CTABHTCH ........... ,  KOTOPBIi
HanoboJiee COOTBETCTBYET TPeOOBAHHUSIM TOl TEXHOJOTHYECKO oOmepaium,
KOTOPAasi OCYNIECTBJIsIETCH JAHHBIM ONEPATOPOM.

1) anmmapar.

2) CTPYKTYpHBIN OJIOK.

3) GYHKIIMOHAIBHBIN DJIEMEHT.
4) mpou3BOICTBESHHBIN TIPOIIECC.

33. TexHoJiorHYecKasi CXeMa COCTOMUT U3 .......... U rpaduuecKoro u300pakeHust
COOTBETCTBYIOIIMX ANMAPATOB M TEXHOJOTHYECKUX JIMHHIA.

1) rpaduveckoro u300paKeHUs ONEPATOPOB.

2) omKCaHMs TEXHOJIOTUYECKOTO MPOIIECcCa.

3) OJOKOB, MMEIOIMX HECKOJIBKO BXOJIOB M BBIXOJIOB, COCIMHEHHBIX MEXIY COOOi
CIUIOLIHBIMH JIMHUSMH, H300pakatou[MMU MaTepUaJIbHbIE CBA3H.

4) moyicucTeM, COSAMHEHHBIX MaTEPUATbHBIME CBSI3SIMHU.

34. OnucaHue TEXHOJOTHYECKOH cXeMbl MPOU3BOJAUTCH MO KAKIO0# MmojacucTeMe,
HAYMHASA ¢ NOCTYIUIEHUS M TNOATOTOBKHM ChIPbSi M 3aKAHYMBAsl OTIPY3KOM
roToBOr0 IpPOAYKTA, ¢ YKAa3aHMEM OCHOBHBIX TEXHOJOIMYECKHUX MapaMeTpoB
Nnpouecca, XapakTepuCTUKH HCIO0JIb3YyeMOr0 OCHOBHOIO O0OpPYAOBAHHUA, CHUCTEM
peryJiupoBaHus U OJIOKHPOBOK, CO CCHLIIKOM HA

1) yepTex GYHKIIMOHATBLHON CXEMBI.
2) HOpMaTUBHBIE 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




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




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 moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B
XMMUYECKOH TEXHOJIOTHH, OMOTEXHOJIOTHH U HeHTEXUMHUM»

(k00 u Haumenosanue)

ITpodunas/mporpamma: _ «MallIMHbI U alliapaThl XUMUYECKUX IPOM3BOICTB
(raumenosanue)

KoMmuiekT 3aganuii 1Jisi KOHTPOJILHOM padoThI

o gucumiuinie 51.B.18  «CucTeMHBIN aHAJIN3 XUMHUKO-TEXHOJIOTHYECKUX IPOIIECCOB
(HaMeHOBaHME JIMCIUTLTHHBI)

Tema 6. /lekoMno3uIUA KAK BaKHEH M MPUHIMII CUCTEMHOI0 AaHAJIU3A

KonTtponbHas pabora mnpenHasHaueHa Ui ONpPENETICHUs CTENEHU YCBOCHUS
CTYJECHTAMU METOJa JCKOMIIO3WLIMM MpPU PENICHUH 33a4a4 CHCTEMHOIO aHaau3a
MPOLECCOB XUMHUYECKOW TEXHOJIOTHH.

Pemast koHTpONIBHYIO paboTy, TpeOyeTcs:

1) npencraButhb cTpykTypy XTC B BHIe OpUEHTUPOBAHHOTO rpada;

2) OIpeIeTUTh BCE KOHTYPbI, KOTOPhIE MOKHO BBIJICIHUTD B CTpyKType XTC;

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

4) niis IPUBEICHHON MAaTPHIIBI CMEKHOCTH IIOCTPOUTH CITUCOK CMEKHOCTH rpada;
5) nns ctpykTypbl XTC MOCTPOUTH TaOJIMIIBI BXOJHBIX U BBIXO/IHBIX CBS3CH;

6) mocTpouTh MOIU(MUIIIPOBAHHBIE TAOJIUIIBI CBSI3EH.



BapuanT 2

BapuanT 1

.123456789101112.123456789101112

11

Bapuanr 4

-123456789101112.123456789101112

Bapuant 3

10

1

12

BapuanTt 6

.123456789101112.123456789101112

Bapuant 5

10
11




BapuanTt / BapuanTt 8
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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 mpencTaBieHne CTPYKTYPhI BBIIIOJIHEHO HEMHOTO
NyTaHHO U BU3YyaJIbHO HE COBCEM IMOHATHO. 3a/aua pelieHa He ¢ MOMOILbIO rpaduiuecKoro
peaakTopa BEKTOpHOro tuma. [lokazaHo MeHbIlIe TOJIOBUHBI KOHTYPOB B CTPYKTYype
cucreMbl. Kommuiekcs! omnpenenensl ¢ omuodkamu. [TocTpoeH ciucok cMexxHOCTH rpada ¢
HEKOTOPBIMH OIMOKaMu. B Tabnuiiax BXOIHBIX M BEIXOAHBIX CBA3EH UMEIOTCS
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.



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

Hampasnenne mnoxaroroBku__ 18.03.02 «DHepro- m pecypco- cOeperamwiimue Iporecchl B

XMMHUYECKOMN TEXHOJIOT'NHU, OMOTEXHOJIOTHU U He(bTeXI/IMI/II/I»
(k00 u Haumenosanue)

[Mpoduns/mporpamMma:; _ «MallliHbI U aNmapaTbhl XAMUYECKHUX POU3BOJICTBY
(raumenosanue)

KoMmuiekT 3aqaHnii 11l BHINOJHEHUS PACYETHO-TPaduieckoii padboThl
1o aucuuIiMHe 51.B.18  «CUCTEMHbIN aHAJIN3 XUMUKO-TEXHOJIOTHUYECKUX MPOLIECCOB

(HaMeHOBaHME MCIUTLTIHBI)

Tema 4. Uepapxus siBJIEHUI U UX CONOTYHMHEHHOCTH B N3y4YE€HHH MPOLECCOB U
annapatros

3aganme: Ha ocHOBE 3aJaHHOM TEXHOJOTMYECKOHM CXEMbl XMMHKO-TEXHOJOTHYECKON
CHCTEMBI pa3padoTaTh U onucaTh PyHKIIMOHATIBHYIO, CTPYKTYPHYIO U ONEPATOPHYIO CXEMBI.
BapuanTt 1
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CEHEA DATNDTA
1, 3, 7 — XxonoaunpHUKH, 2 — COOPHHK KOHIEHTPUPOBAHHOW TUIpomepekucu; 4 —
IEHTPOOEKHBI HACOC-pEaKTOp; 5 — ammapar ¢ Memankoi; 6, 9 — pa3aenurenbHbIe

cocynbl; 8 — cOOpHUK CMECH CEPHOM KUCIOTHI 1 aneToHa, 10 — nelTpanuzaTop.



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.



Bapuanr 4
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1—xononunabHas yCTaHOBKA;, 2, 4, 8—XONOIWIBHUKH, 3—COOPHHUK KOHIICHTPUPOBAHHOU

TUAPOIIEPEKUCH, S5— IIEHTPOOEKHBINH HAcOC-peakTop; G6—anmapar ¢ Memankou; 7, 10—

pa3nenuTenbHbie  cocynbl, 9—COOpHMK CMecH CepHOW KHCIOThl U arneroHa; 11—

HEHUTpaIU3aTop.

Bapuant 5

1 — BucIMHOBBIN PUIBTP; 2 — POTALIMOHHBIN KoMmIpeccop; 3, 9, 12, 19 — xonoaunbHuky; 4 —
pecuBep; 5 — COOpPHHK W3OMPONMIIOBOTO CHHpTa;, 6 — wucnapurenb-caryparop, / —
KOHTAKTHBIN ammapart;, 8 — koTen-yTmimsarop; 9 — coopauk kouaeHcara; 10 — ckpy0o6ep; 11 —
Hacockl; 12 — cOOpHUK CTOYHOM BOABI; 15 — cenmaparop; 16 — pekTudukanmoHHbIe KOJIOHHHI,

17 — nednermatopsr; 18 — kunsarunsuuku; 20 — COOPHUK alleTOHA.



Bapuanrt 6

1 — ucnapurens; 2 — Hacochl; 3 — peakTop; 4 — BOJSHON XOJOJWIHHUK CMEIICHUS;, 5 —
XOJIOIUIIBHUKH; 6 — OaliHs ¢ Hacaakoil; 7/ — BonsHolt ckpy66ep; 9 — cOOpHUK anieToHa

| — uzonponuioBsiii cnupt; |1 — Bomopox; |1l —map; IV —Boaa; V — orxonsmue rasel;, VI —
TOBapHBIN aIleTOH.

Bapuaunr 7
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1 — tpyOuaras neup nojporpesa HeTH, 2 — cenaparop rasza, 3 — peKTHPHUKAIIMOHHAS
KOJIOHHa aTMoc(epHoro gaBieHus, 4 — Term1000MEeHHUKH-KOHIEHCATOPHI, 5 —
XOJIOAWIBHUKH, 6, 7 — OTIapHbIE KOJIOHHBI, 8 — TpyOuaTas ne4s mojorpena mazyra, 9 —
BaKyyMHasi peKTU(UKAIIMOHHAs KOloHHA. | — Gen3uH, || —murpowun, |11 — xepocun, 1V —
J3elIbHOE TOIINBO, V — razoiis, VI — masyr, VII — nap, VIII — Beperennoe macino, 1 X
— MAaIIMHHOE Macyo, X — Jierkoe MUINHAPOBOe Maciio, X| — TsKenoe HUINHIPOBOE
Mmacio, Xl — ryapon, X1 — razsr




Bapuant 8
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1 — TeriooOMeHHUKH, 2 — TpyOuaTas neub, 3 — peaktop «KC», 4 —
pexkTu(UKaMOHHAs KOJIOHHA, 5 — XO0JIOAMIIBHUK-KOHIEHCATOP, 6 — ra300TAeNuTeNh, / —
OTIapHaa KOJIOHHA, 8 — XonoAmsHUKH, 9 — nutamootaenutens, 10 — y3en cmemenns, 11
— perenepatop katanu3aropa «KC», 12 — koren-ytunmuzarop, 13 — 351eKTpopuiibTp.

Bapuant 9
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TexHomornueckas cxema cuHTe3a ammuaka: 1 — kosnonHa (peaktop) cuuTeda NHs 2 —
BOJISTHOW XOJIOAWIILHUK; 3 TeINIOOOMEHHUK; 4 — BO3YIIHBIN XOIOJWIBHUK; 5 — cemapaTop; 6
— cOOpHUK aMMHaKa, 7/ — IMUPKYJISIIUOHHBIA KOMIIpeccop; 8 — KOHICHCAllMOHHAs KOJIOHHA,; 9-
UCTIAPHUTEITh



BapuanTt 10
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1, 8 — remmmooOMEeHHUKH, 2 — TI€Yb ABYXCEKIIMOHHAS, 3 — pEaKTOp THAPOOUHCTKH, 4,10,
14 — xonogunbHUKH, S5 — cemapaTop TUAPOOYUCTKH, 6 — 3TaHOJAMHHHBIN abcopbep, 7 —
oTIapHas KoJoHHa, 9 — peakrop miatdopmunra, 11 — cemaparop miat¢hopMuHTa BEICOKOTO
naBiieHus, 12 — cenapatop miaTGopMUHTa HU3KOTO JAaBieHus, 13 — KOoJoOHHA CTaOMIn3auu

Bapmuanr 11
2
NHy 6
2
1
5|2
B
03AYX 5
. 3K
|
l h.ial
3% b

10% +



| - 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



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.

Kpurepnii oneHkH «HeyA0BJIETBOPHTEIBHOY!
OneHka «HEey10BIETBOPUTEIBHO BBICTABIISIETCS B TOM CIIy4ae, €CJIM HE BBIIIOJHEH XOTS Obl
OJIMH MyHKT KPUTEPUEB MUHUMAJIbHOM OLIEHKH.



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 moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u Haumenosanue)

[Mpoduns/mporpamMma:; _ «MallliHbI U aNmapaTbhl XAMUYECKHUX POU3BOJICTBY
(raumenosanue)

Temsbl pepepaToB

o pucuuiuinie 51.B.18 CucTteMHBINA aHAJIN3 XUMHKO-TEXHOJIOTHUECKUX IIPOIIECCOB
(HaMeHOBaHME JMCIUTLTHHBI)

Tema 2. B3aumMocBsi3b siBJIEHHH B O0T/IeJIbHBIX Npolleccax M anmaparax
Cnioco0nI kaccuUKaIuy CUCTEM.

3agaun CUCTEMHOI'O aHaIn3a.

[Toka3arenu U KpUTEpUU OLIEHKH CHCTEM.

[IporpeccruBHBIE XUMHKO-TEXHOJIOTHUUECKHAE MPOLIECCHI U UX aHAJIU3.

a ks owpdpE

JlucriepcoHHBIN, (DaKTOPHBIN, KOPPENSIUOHHBIM M PETPEeCCHOHHBIN aHATU3 XUMHUKO-

TEXHOJIOTUYECKUX CUCTEM.

6. Pemenwe  crammMoHapHBIX ~ 3a7ad  XMMHUYECKOH  THAPOAMHAMUKH  METOJIOM
MaTeMaTU4eCKOro MOJAEIMPOBAHUS.

7. MapiueBble YHCIEHHbIE METOMABI ISl PEIICHUS CTAIlMOHAPHBIX 3a/lad XUMHUYECKOM
TE€XHOJIOTUHU.

8. MapueBbie YHCIEHHBIE METOABI JAJSl PEHICHUs HECTAMOHAPHBIX 3a/1ad XUMHYECKOMH
TEXHOJIOTUHU.

9. Pemenne moneneit B popme audhepeHINATBHBIX YPAaBHEHUH METOJOM PA3JIOKCHHUS B
(bYHKITMOHAIILHBIE PSJIBI.

10. Jemykius 1 MHIYKUMS KaK METOJIbI IO3HAHUS, UCTIOJIb3yEeMbI€ B CUCTEMHOM aHaJU3e.

11. CtpykTypa CHCTEMHOTO aHaJlu3a.

12. 3amayu CUCTEMHOI'O CHHTE3A.

13. OCHOBBI OLIEHKH CIIOKHBIX CHUCTEM C TIOMOIILI0 METO/1a IIKaJ.

14. OcHOBBI OLICHKHU CJIOKHBIX CUCTEM C TTOMOIIBIO METO/Ia IepeBa IeJICH.

15. NudopmanioHHbIe CUCTEMbI B XUMHUYECKON TEXHOJIOTHH.

16. I'eomeTpuyeckoe MOAECTUPOBAHUE B XUMUYECKOM TEXHOJOTMU C  TOMOUIBIO
KOMITBIOTEPHBIX CUCTEM.

17. ImuTanMoOHHOE MOJEINPOBAHUE NPU U3YUEHUH XUMUKO-TEXHOJIOIMUECKUX CUCTEM.



18. BbIUMCIHTENBHBIA O3KCIEPUMEHT KaK CpPEJICTBO M3YYCHHS TIOBEJCHUS XHUMHKO-
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.



MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroniye mpolecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u naumenosanue)

ITpoduas/mporpamma: _ «MallMHbI U aliapaThl XUMUYECKUX TPOU3BOICTB
(raumenosanue)

TeMbl 11 coOeceI0BAHUSA

o qucuuiuinge 51.B.18 CucTeMHBIN aHAJIN3 XUMHUKO-TEXHOJOTMYECKUX IPOIIECCOB
(HaMeHOBaHUE MUCIUTUIMHBI)

Tema 5. B3aumoBJinsiHUE ANIIAPATOB B XUMMKO - TEXHOJIOTHYECKOM crcTEMe
OrnpeneneHne MOHATUS «XUMUKO-TEXHOJIOTHYECKasl CUCTEMAa.
CpoiictBa 3nemenToB XTC.
IlonsaTus cBS3b, B3aUMOCBS3b, B3auMmoaelictaue deMeHToB XTC.
Onpenenenune noustus BHemHen cpeasl aius XTC.
B3aumopericreue XTC ¢ BHeUIHe cpenou.
Ornpenenenue noHsTus: coctosinus u aemxennst XTC.
Bx0/1bI ¥ BBIXOAbI XUMHUKO-TEXHOJOTUYECKON CUCTEMBI.
[TonsiTue TexHonornueckoro npoiecca B XT-cucreme.

©ooNoOak~wWwDdDRE

Hasznauenue u Bunbl oopatHoit cesazu XTC.

10 Knaccugukanus XT-cucreM o npuzHakam.

11. OcHoBHBIE uepThl cucTeMHOro noaxoxaa ais XTC.

12. Cymaocts cuctemHuoro moaxoxna mist XTC.

13. OcobGennoctu peanuszanuu cucremuoro noaxoxaa mist XTC.
14. Cymnocts cTpyktypHoro ananuza XTC.

15.Posib cBsi3eii B TOCTpOEHUH CTPYKTYphl X T-cuctemsl.

16. ®ynknuonanbHas cxema X T-CHUCTEMBI.

17. lenu ananu3za GpyHKIMOHUPOBAHUS X T-CUCTEMBI.

18. Bapeupyemsbie u Heynpasisiembie ¢pakTopsl B XTC.



Kpurtepuu oneHku:

MaxkcumanbHOe 4yucio OamioB — 11 0aninoB BBICTABIISIETCS €CIM COOECeNOBaHHUE
NPOTEKAET MPH aKTUBHOM OOMeHe MH(pOpMalueld MEXAy CTyJICHTAaMH W TPEIojaaBaTelieM;
BONIPOCHI M OTBETHI CIIEAYIOT C O0EUX CTOPOH; OTBETHI MOJHOILEHHBIE W Pa3BEPHYTHIC; BO
BpeMsi co0eceIOBaHMs CTYACHTBI IIOIHUMAIOT HHTEPECHBIC U OPUTHHAJIbHBIC MPOOJIEMBI.

MuHuManbHOE 4YKCIO OauIoB — S OaioB BBICTABISAETCS IPU MPEUMYIIECTBEHHO
OJITHOHAIIPABJIEHHOM IIOTOKE HMH(OpPMALUK; OTBETHl CTYJIEHTOB OJHOCIOXHBIE U 0e3
pa3bsACHEHUH; BOMPOCHl HOCAT TPUBUAJIBHBIA XapakTep; BO BpeMs Oecelbl MPAaKTUUYECKH HE
NOJIHUMAIOTCSI OCTpbI€ MPOOJIEMBI U HE NMPUBOAATCS B KAu€CTBE MPUMEPOB MPAKTUUYECKUE
CUTYaI1H.



