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Ilepedyenb KOMIETEHIHUI € YKA3aHMEM 3TANOB UX GOPMUPOBAHUA

VK-1

I1K-1

YK-1.1

YK-1.2

YK-1.3

IK-1.1

[1K-1.2

[1K-1.3

Crioco6eH OCyIIEeCTBIATh MOUCK, KPUTUUECKHUIM aHAIU3 U CUHTE3
nH(GOPMAINH, TPUMEHSATh CHCTEMHBINA TIOIXO TSI PEIICHUS
MOCTABJICHHBIX 3a/1a4

3HaeT METOAMKH Toucka, coopa u 00paboTku HHMOPMALINH;
aKTyaJbHBIE POCCHICKHE U 3apyOeKHbIE UCTOYHUKHN HH(OpMaLIuu
B cpepe nmpodeccuoHanbHON AeATETLHOCTH; METOJ] CUCTEMHOTO
aHaim3a

YMeeT npuMeHsITh METOJMKHY TTOUCKa, cOopa n 00paboTKu
WHGOPMAIINH; OCYIIECTBIISATh KPUTUISCKUI aHAIN3 U CHHTE3
uH(pOpMALIHH, TOJTYYeHHON U3 Pa3HbIX HCTOUYHUKOB; MPUMEHSATh
CUCTEMHBIN MOJIXOJ JUIsl pEIIEHUs TIOCTaBJIEHHBIX 3a1a4
Brnaneer HaBpikamu moncka, coopa u 006pabOTKH, KPUTHUECKOTO
aHalM3a ¥ CHHTEe3a UHPOPMAIINH; UCTIOIH30BAHHUS CHCTEMHOTO
MO/IX0/1a /IS PEIICHUS TOCTaBICHHBIX 3aa4

CriocoOeH mpoBOAUTH pabOTHI O 00PAa0OTKE U aHATN3Y HAYYHO-
TEXHUYECKOU MH(OPMALIMK U PE3YJIbTATOB UCCIIETOBAaHUI

3HaeT MeTo/bl aHAIM3a U 0000IICHHS OTEYECTBEHHOTO U
MEXIyHapOJIHOTO OTBITa B COOTBETCTBYIOIIEH 001acTH
UCCIIeI0BaHUs

YMeeT MpuMEeHATh METOIbI aHATN3a HAyYHO-TEXHUIECKON
uHbopManyu u 0GOPMIISATH PE3yJIbTAThl HAYYHO-
MCCIIEZIOBATENbCKUX M OMBITHO-KOHCTPYKTOPCKUX padoT
Bnaneer HaBsikamu cOopa, 00pabOTKH, aHaK3a U 0000IIEeHHS
PE3YNbTATOB HKCIIEPUMEHTOB U UCCIIEI0BAaHUN B
COOTBETCTBYIOIIEH 00JIaCTH 3HAHUH



Ilepeyenb KOMIETEHUMH € YKa3aHHEM 3TANOB UX GOPMUPOBaHUA

Hnnexc Dranbel OPMHUPOBAHUS KOMITETCHIINHU (YKa3aTh BCE
KomniereHmum tembl 13 PI1JT) HanmenoBanue
Jlekuun Jlabopatopubie | KypcoBo# IIPOEKT | oneHOYHOrO CpesicTBa
3aHSITHS (pabota)
OTYET IO
VK-1.1 Tema 1, Tewma 1, He 1ab0PaTOPHOM
Tema 2 Tema 2 IIPEAYCMOTPEHBI paGore, pedepar
OTYET TI0
VYK-1.2 li,eMa ]é’ 11:eMa ]é’ he CIEE)T CHLL 71ab0paTOPHOIA
ema eMa peay p pabote, pedepat
OTYET IO
Tema 1, Tema 1, He 71ab0paTOPHOA
VK-1.3
Tema 2 Tema 2 PEyCMOTPEHBI paborte, pacueTHO-
rpaduueckas pabora
Tema-3,
Tema-4, Tema-3, Tema-4, q 60 TACT IO
[K-1.1 Tema-5, Tema-5, Tema-6, npe;[yCMZTpeHH pa%az)T(e):p?)Ta(():zI;(T)go-
Tema-6, Tema-7 rpaduueckas pabora
Tema-7
Tema-3,
Tema-4, Tema-3, Tema-4, He . gqueT o
[K-1.2 Tema-5, Tema-5, Tema-6, IPEOYCMOTPEHEI a6J:)Te Eng{(;pI:)?;IHaﬂ
Tema-6, Tema-7 peRy P P ' 6 P
Tema-7 paboTd
Tema-3,
Tema-4, Tema-3, Tema-4, q 60 raerno.
[K-1.3 Tema-5, Tema-5, Tema-6, npen CMeOT €HBI a6J(I)ieO£2II(;pI({)§I:Haﬁ
Tema-6, Tema-7 pely P P ’ 6 P
Tema-7 paboTd




Ilepeuens oyenounvix cpedcme no oucyunaune (Mooyio)

HaszBanue Jlarason OLeHOK Kon-Bo Bcero

MUH - MaKC
JlabopatopHble 3aHATHS 6-10 7 42 - 70
Pedepatsr 6-10 1 6-10
PacuerHo-rpaduueckas pabora 6-10 1 6-10
Kontponbsnas pabora 6-10 1 6-10

Bcero: 60 - 100
Ixana oneHMBaHuA

Iudpos | Beipaxke | CiioBecHoe | Kpurepnu oneHKH HHAMKATOPOB JOCTHKeHHUs TP opMme
oe HHE B | BBIPAKEHH KOHTPOJIA:
BbIpazke | 0ajiax: e 3auer
HHE
OneHka «3a4T€HO» BBICTABISIETCS CTYAEHTY, €CIM OTBEThl Ha
BOIIPOCHI 110 T€MaM JHUCLMIUIMHBI IOCJIEIOBATEIbHBI, JIOTHYECKU
- 60 - 100 3aUTEHO |M3JIOKEHBI, JOIYCKAIOTCS HE3HAUWTENIbHBIC HEIOYETHl B OTBETE
CTyJIEHTa, TaKH€ KaK OTCYTCTBHE CaMOCTOSITEIIBHOTO BBIBOAA,
peueBble OLIMOKHU U TIp.
OneHka «He 3a4TE€HO» BBICTABIISICTCA CTYACHTY, €CIU CTYACHT HE
- Hwxe 60 | He 3auTeHO [3Ha€T OCHOBHBIX MOHATHHA TE€Mbl AMCLUUIUIMHBI, HE OTBEYaeT Ha

AOIMOJIHUTECIIBHBIC U HABOAAIIHNE BOIIPOCHI ITPECIIOAaBaTCIIA.




KpaTKaﬂ XapPaKTEePUCTUKA OLICHOYHBIX CPEACTBA

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

JlabopaTopHOe 3aHATHE B xoze 1abopaTtopHBIX pabOT CTYICHTHI OBIAJCBAIOT TeMbI mpaKTHYECKUX
YMEHUSIMH T10JIb30BaThCS PaObOTaTh C HOPMATUBHBIMU 3aHATHUH; KOHTPOJIBHBIE
JIOKYMEHTAMU U UHCTPYKTUBHBIMH MaTepHaIaMH, BOIPOCHI U 3a[aHUS IO
CIIPaBOYHUKAMH, COCTABIIATh TEXHUYECKYIO JOKYMEHTAIHIO; |TeMe MPaKTHIECKOrO
BBINOJIHATH YEPTEXKH, CXEMBI, TAOJMIIBI, peIIaTh Pa3HOTO PO/a |3aHATHS
3a[a4M, JIeNaTh BEIYUCICHHUS, ONPEACTIATh XapaKTepPUCTHKH
pa3IMuHbIX BelecTB, 00BbEKTOB, siBieHuil. Llenn
MPAKTUICCKUX 3aHIATHH 3aKII0UaeTCs B BRIPAOOTKE y
CTYJICHTOB HAaBBIKOB IIPUMEHEHHU NOJIYUYEHHBIX 3HAHUN TS
peIIeHNs MPaKTHIECKHX 3a/1a4 B MIPOIlecce COBMECTHOM
JISSITEIBHOCTH C MPENOAABATENIIMHU.

Konrponsnas pabora CpencTBo MpOBEPKH YMEHUH NIPUMEHSATH NTOJTy4YeHHbIE 3HaHUS | KOMIUIEKT KOHTPONBHBIX
JUTSL peLICHNS 3a71ad ONPEeNICHHOTO THIIA 110 TeME WIIH 3aJaHUi IO BapHaHTaM
pasgeny.

3 |Pacuerno-rpadmdaeckas CpencTBo MpoBepKH YMEHHUH IPHUMEHSATH MOJTydYeHHbIe 3HaHus | KoMIutekT 3ananunit s

pabora I10 3apaHee OIpeeIEHHON METOIUKE sl peIlieHHs 3a1a4 WU | BBIIOJIHEHUS pacueTHO-

3aJaHAi IO MOJYJIIO FUTH TUCHHIUIMHE B IIEJIOM. rpadudecKoi paboTHI
4 |Pedepar [IpoxykT caMOCTOATEIHHOM pabOTHI CTyICHTA, Tewmsl pedepaToB

MIPEACTaBISIONTNI cOO0H KpaTKOE U3II0KEHNE B TUCHMEHHOM
BHJIE TTOTYYEHHBIX PE3YIBTATOB TEOPETHUECKOTO aHAIN3a
olpeeeHHON HayYHO# (Y4eOHO-HUCCIIe0BATENbCKOM) TEMBI,
JIe AaBTOP PACKPHIBAET CYTh UCCIIELYEMOM TIPOOIEMBI,
MPUBOJIUT PA3IMYHBIC TOYKH 3PCHUSI




MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HmkHeKaMCKUI XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((rinan)
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)

111 00YYaIOIIMXCS IPETyCMOTPEHO MPOBEACHUE Ta00PaTOPHBIX 3aHATHH.

JIaGopaTopHbIe 3aHATHS [0 JUCLMILIMHE MPOBOAATCS B CIELUATBHO 000PYOBAHHBIX
7a00paToOpUsiX C TPUMEHEHHEM HEOOXOAWMBIX CpEACTB OOydYeHus: J1abopaToOpHOTO
o0opyaoBaHus, 00pa3LoB Ui HCCIEIOBaHUM, MeToandeckux nocoOuil. Llens mpoBeaeHus
1a00paTOpHBIX paboT - MPAKTUYECKOE OCBOCHUE TEOPETHUYECKUX MOJONKEHUH JIEKIIMOHHOTO
MaTepuasa, a TakkKe BBIPAOOTKAa CTYJACHTaMU OIPENEICHHbIX YMEHUH U HaBBIKOB
CaMOCTOSATEIHHOTO IKCIICPUMEHTHPOBAHHS.

JlabopaTopHas pa6ora Nel.

[Ipeocmasnenue cmpykmypbsl cucmemul 8 2pado8ou U MampudHou hopmax.
(mema nabopamopnoii pabomut)

1) IpUBOASATCS U MOSICHSIOTCS TEOPETUICCKUE aCTICKThI, PACKPHIBAIOIIHE CYTh
nabopaTopHoii paboTHI;

2) maetcsi mpuMep, peleHns 3a1aul, aHAJIOTHYHOH 3a/1a4e, TIOCTABIICHHOU B
nabopaTopHOii paboTe;

3) NPUBOASTCSA METOIMYECKUE YKA3aHUsI JUIS BBIOJIHEHHUS JTA00OPATOPHOI padoThI;
4) npearaeTcsi IpUMepHasi CTPYKTYpa 0T4eTa 1o J1abopaTopHoil paboTe;

5) npuBOASITCS KOHTPOJIbHBIC BOIIPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlabopaTopHas paGoTa Ne2.

Cucmemnwiil n00X00 npu uzy4eHuu 00beKmoes, A6JAeHUl U NPOUECCos.
(mema nabopamopnoii pabomut)

1) npuUBOAATCS U TOSACHSIFOTCS TEOPETHUECKUE ACTIEKThI, PACKPBIBAIOIINE CYTh
nabopaTopHOii paboTHI;

2) maetcs nmpuMep, peliCHUs 3aa41, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOH B
nabopaTopHOii paboTe;

3) NpUBOAATCSA METOAUYECKUE YKa3aHMsI ISl BHIIOJIHEHHS J1a00paTOPHOH paboThI;
4) npensaraeTcs MpUMepHast CTPYKTypa oT4eTa 1Mo JabopaTopHoii paboTe;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa 0 paboTe.

JlabopaTopHas pa6ora Ne3.

Cmpykmypuwiii anaius munoeswvix X1C.
(mema nabopamopnoii pabomor)

1) IpUBOAATCS U MOSICHSIOTCS TEOPETUICCKUE aCTICKThI, PACKPBIBAIOIIHE CYTh




nabopaTopHoOii paboTHI;

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

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

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 TOSACHSFOTCS TEOPETHUECKUE ACTICKThI, PACKPBIBAIOIINE CYTh
nabopaTopHoOii paboTHI;

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

3) NpUBOAATCSA METOIMUCCKUEC YKa3aHUsI ISl BHITIOJHEHHS J1a00paTOPHON paboThI;
4) npensaraercsi MpUMepHast CTPYKTypa oT4eTa 1o JadbopaTopHOii paboTe;

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

JlabopaTopHas paGoTa 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 3aa4d, aHAJIOTUYHOM 3a/1a4e, TOCTAaBJICHHOH B
nabopaTopHOii padboTe;
3) NPUBOASTCSA METOMNYECKUE YKA3aHUs JUIS BBIMOJHCHHUS JTAOOPATOPHOI paboThI;
4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o j1abopaTopHOi padore;
5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa 0 paboTe.

JlaGopaTopHasi pabota Ne6.

Peaﬂu3auuﬂ npuUHUUNa CUCMEMHO2O0 aHaiu3a ¢ NOMouLbro MOdeJIUDOGGHU}Z.
(mema nabopamopnoii pabomor)

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

2) nmaetcs nmpuMep, peliCHUs 3a]1a41, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOH B
nabopaTopHOii padboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHUs IS BBIMOJHCHHUS JTaAOOPaTOPHOI paboThI;
4) npejyiaraeTcs NpUMEpHas CTPYKTypa oT4eTa 1o j1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa 10 paboTe.

JlaGopaTopHnas padora Ne7/.

PeaJluS’auuu cmpamezuu CUCmemMHrocO dHaiu3a 6 oUaAnN02080M pestcume «yenosek-IBM».
(mema nabopamopnoii pabomer)

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

2) maetcs mpuMep, peliCHUs 3341, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOH B
nabopaTopHOii padboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHUS JUIS BBIMOJHEHHUS JTaAOOPaTOPHOI paboThI;
4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa o j1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa 10 paboTe.




Kpurtepnu onenku 1adopatopHsix pador

[Tpu moaroToBKE K JIaOOpaTopHOil padboTe 1Mo nuciuruinHe «CoOBpeMEHHBIC TPOrPaMMHBIC
KOMILICKCHI JUTsl pacueTa 000PYJI0BAHUS» CTYICHT JIOJKCH BBITIOJHHUTD CJICIYFOIINE BUIbI
pabor:

MunumajbHblii | MakcuMaJbHbIN
Buasbi pador
0asn 0asn

CamocTrosiTenbHas nmpopadoTka
TEOPETHUYECKOT0 MaTepuaa K J1abopaTopHoii 1,2 2
pabote
O3HaKoMJIEHHE C YCTaHOBKOH, MpUOOpoM,
METOJIMKOU BBITIOJHEHUS 1a00paTOpHOT 1,2 2
paboThl
BrimonneHne He00X0IUMOT0 YKCIIEPUMEHTA 1,2 2
OO6paboTka pe3yabTaTOB HCCIEIOBAHMS, 12 5
noctpoeHue rpaduxkos ’
AHanu3 pe3yJbTaToOB UCCIIEIOBAHUS U BBIBO/I 12 >
1o pabore ’

UTOro: 6 10

Takum oOpa3zom, kaxngas ynabopaTopHas paboTa OIEHMBAE€TCS MUHUMYM B 2 Oai,
MakcuMyM B 2 6amr. [locie BRIMOTHEHHS BCeX pabOT pacCUUTHIBACTCS MTOTOBBIM Oaul 1mo
TAHHOMY OIICHOYHOMY CPEJICTBY, KaK CyMMa 10 BCEM JIabOpaTOpHBIM 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
XMMUYECKOH TEXHOJIOTHH, OMOTEXHOJIOTHH U HeHTEXUMHUM»

(k00 u Haumenosanue)

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

KoMmuiekT 3aganuii 1Jisi KOHTPOJILHOM padoThI

o pucuuiuinge 51.B.18  CHcTeMHBIN aHaJIN3 XUMUKO-TEXHOJIOTHYECKUX IIPOILIECCOB
(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.
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Kputepuu ouneHKku:
Kpurepnii MakcumanbHoi ouenku — 10 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 8 6a/i10B

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 — 6 0aJ1710B

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
penakTopa BEKTOpHOro Tuma. [Ioka3aHo MeHbIIE 0JIOBUHBI 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
XUMHUYECKON TEXHOIOIUH, OMOTEXHOIOIHN ¥ HEPTEXUMUM»

(k00 u Haumenosanue)

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

KoMmuiekT 3aqaHnii 11l BHINOJHEHUS PACYETHO-TPaduieckoii padboThl
1o aucuuIimHe 51.B.18  CUCTEMHbBIN aHAIN3 XUMUKO-TEXHOJIOTHYECKUX TPOLIECCOB

(HaMeHOBaHME MCIUTLTIHBI)

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

3aganue. Ha ocHOBe 3a1aHHOIl TEXHOJIOTHYECKOM CXEMbBI XMMHUKO-TEXHOJIOTHYESCKOUN
CHUCTEeMBI pa3padoTaTh M ONMHCATh (PYHKIHOHAIBHYIO, CTPYKTYPHYIO U OIIEPATOPHYIO
CXEMEI.
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1, 3, 7 — xonoAWIbHUKH, 2 — COOPHUK KOHIIEHTPUPOBAHHOW Tuaponepekucu; 4 —
IIEHTPOOCIKHBI HACOC-PEAKTOp;, 5 — ammapar ¢ Memaikod; 6, 9 — pa3nenuTeNbHbIe

COCy/JIbl; 8 — COOpPHUK CMECHU CEPHOM KUCIIOTHI U arneToHa, 10 — HeiTpanuzatop.



Bapuanr 2

T
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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.
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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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1—xononunbpHas ycTaHOBKa; 2, 4, 8—XONOIUIBHUKN, 3—COOPHUK KOHIEHTPUPOBAHHOU

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

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

HEUTpaIn3aTop.

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
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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




Bapuanrt 8
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1 — remnooOMenHuKH, 2 — TpyOUaras neub, 3 — peakrop «KC», 4 —
peKTUHUKAITMOHHAS KOJIOHHA, 5 — XOJIOAUIBHUK-KOHIEHCATOp, 6 — Ta3o0Taenurens, 7 —
OoTIHapHaa KOJIOHHA, 8 — XOJOAMIbHUKH, 9 — 1nutamooTaenuTenb, 10 — y3en cmemenus, 11
— perenepatop katanuzaropa «KC», 12 — koren-yrunuzatop, 13 — snekrpouisTp.
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TexHomornueckass cxema cuHTe3a ammmaka: 1 — komonHa (peaktop) cmHTe3a NHjz 2 —
BOJISTHOM XOJIOAWIBHUK; 3 TETII00OMEHHUK; 4 — BO3IYIIHBIA XOJOIMIBHUK; S5 — cemnaparop; 6
— cOOpHUK aMMUaka, / — UPKYJSIMMOHHBINA KOMIpeccop; 8 — KOHIeHCallMOHHAasl KOJIOHHA; 9-
UCIIAPUTETD



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

2 - marpeBarens NHs; AMMMAKA"

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

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

4 - XOJIOAHWJIBHHK BO3ayXa,

5 - TemI00OMEHHHK;

6 - CMECHTEIb, 4 - mogaya XUMUYIECKH OUHMINCHHOH BOJIBI B

7 - PeaKTOp OKHCIICHHS KOTEN- YTUAU3ATOP PEAKUMOHHOIO Y314,

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

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

8 - KOTeN-yTHIIN3aTOP;

11 - aGcopbumonHas Ko-

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

Kpurepun oueHku:

Kputepuii makcumanbHoii ouenku — 10 6aioB

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.

Kpurepuii onenku Ha 8 6a,1;10B

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.

KpuTtepuii MunnmMaabHo#i oeHkHn — 6 6a/J10B

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:

MunnManeHOoe YHciIo OamioB — 6 Oaiuia BBICTaBISETCS NMPH HEAOCTATOYHOM CTENEHH
PaCKpBITHSI TEMBI B XOJI€ CBOETO BBICTYIUICHHS, NMPHUBEICHUS HEYCTKUX apTyMEHTOB M HE
BIIOJIHE AaKTUBHOE y4YacTHE B JUCKYCCHHU IO Ipobieme, KOTopas Obuia pacKpbiTa B XOJI€
JOKJIaa.

MaxkcumansHoe yucino 6amioB — 10 6amioB BBICTaBISIETCS TPU TOTHOIEHHOM PACKPBITUH
TEMBl B XOJI€ CBOETO BBICTYIUICHHS, MPUBEACHUS YETKHX apryMEHTOB M JOKa3aTelbCTB, a
TaK)ke aKTHBHOE ydYacTHE B JUCKYCCHH IO Ipodieme, KoTopas Oblla pacKkpbiTa B XOAE
JOKJIa1a.
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