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Ilepeuens Komnemenyuil ¢ ykazanuem yposHei ux opmuposanus

Hnoexc Cooepacanue dmanuvl popmuposanun Komnemenyuu
Komnem KomnemeHyuu Haumenoeanue
enyu Hexuyuu | lIpaxmuy | Jlabopam | Kypcoeoi oucerounozo
eckue opHble npoexm cpedcmea
3anamusa | 3aHAmun
[IK-5 | CmocobHOCTh TpUHHMATH y4actue | Temsi I- Temor | Temw 1, 3 - JlaboparopHas
B pabotax mo pacuery ® |3 1-3 pabora.
NPOEKTHPOBAHUIO JIETANCH U y37I0B Koumponvnas
MAaIIUHOCTPOUTEIBHBIX paboma
KOHCTPYKIIMH B COOTBETCTBUM C Pedepar. Tecr.
TEXHUYECKUMH  3aJaHHsIMA | OKk3amMeH.
HCIIOJTb30BaHUEM CTaH/IAPTHBIX
CpEACTB aBTOMAaTHU3aLNH
HPOEKTHPOBAHUS
IIK-7 | Ymenwne npoBoauTh | Tembt I- Temor | Temwor 1, 3 - JlabopaTopHas
MpeaBapuTeIbHOE TEXHHUKO- | 3 1-3 pabora.
KOHOMHYECKOE 00ocHOBaHME Koumponvnas
MPOEKTHBIX PEIeHNI paboma
Pedepar. Tecr.
OK3aMeH.
[IK-20 | I'oTOBHOCTH BBINOJHATH paboThl 1o | Temwr I- Temvr | Temwt 1, 3 - JlaboparopHast
CTaHapTHU3AIINY, TEXHUYECKOH | 3 1-3 paboTa.
MOATOTOBKE K  cepTUUKAIMU Koumponvnas
TEXHUYECKUX  CPEACTB, CHCTEM, paboma
IpoLEeCcCOB,  O0OpYIOBaHUS U Pegepar. Tecr.
MaTepHaJIOB, OpraHU30BHIBATH OKk3amMeH.
METPOJIOTHIECKOE obecrieueHme
TEXHOJIOTHYECKHX  TPOLECCOB €
UCIIOJIb30BaHUEM THITOBBIX
METOZIOB  KOHTpPOJISA  KauecTBa
BBIITYCKaeMOH MPOTYKIUH
IIK-22 | Ymenue npoBoAuTh | Temul - Temvr | Temwr 1, 3 - JlaboparopHas
OpraHU3alMOHHO-TUIAHOBEIC 3 1-3 pabora.
pacdeTsl 1O  CO3IAaHUI0  HJIH Koumponvnas
peopranu3auu paboma
MPOU3BOICTBEHHBIX Y4aCTKOB, Pedepar. Tecr.
TUIAHUPOBaTh paboTy MepcoHala H Ok3amMeH.
(OHITOB OTUIATHI TPy/Aa
[IK-23 | YMeHHne cOCTaBIATh 3asBKu Ha | Temwl - Temovr | Temwr 1, 3 - JlaGopaTopHas
o0opy/ioBaHKE W 3allacHbIe 4YacTH, | 3 1-3 paborTa.
HOATOTAaBIIMBATh TEXHUIECKYIO Konmponvnas
JOKYMEHTAIIHIO Ha PEMOHT paboma
o0opymoBaHUS Pedepar. Tecr.
OK3aMeH.

Ilepeuensv oyenounvix cpedcme no oucyunaune (Mooyio) 011 CHyOeHmos 04HOll, OYHO-3A0UHOU ¢h.0.

Ouyenounsle cpeocmaa Kon-¢0 Min, éannoe Max, 6annoe

Jlabopamopnas paboma 2 12 20
Koumponvnas paboma 1 12 20
Tecm 1 12 20
Oxzamen 1 24 40
Hmoezo: 60 100




IHokazamenu u Kpumepuu OueHu6anus Ko.funememmﬁ C onucanuem wKal OyeHUBAHUA

Huoexc Cooeprcanue Yposnu oceoenua komnemenyuu

Komnemert | Kommemenuun Ilopozoewtii IIpoosunymeutit Ilpeeocxoonutii

yuu

IIK-5 CHoCcOOHOCTh 3HaTh: 3HaTh:
NPUHUMATh 3narhb: TIPUEMBI TEXHOJIOTHIO
ydacTue B | OCHOBBI 3G PEeKTUBHOTO MPOEKTHPOBAHHUS
paborax mo | IPOCKTHPOBAHMA MIPOEKTUPOBAHUS MEXaHUYECKUX,
pacdery u | CTPYKTYpPBI CTPYKTYPHI THIPOMEXaHNIECKHUX,
NpoeKTUpoBaHuio | MATCPHAILHBIX MaTepHAaTbHBIX TETI00OMEHHBIX u
neraneil u y3nop | IIOTOKOB, ITOTOKOB, MaccoOOMEHHBIX
MAaITHHOCTPOUTE TeII000MCHHBIX H | MexaHHYECKUX, MpOIIeCCOB, a  TaKXKe
BHBIX MaCCOOOMEHHBIX THIPOMEXAHUIECKUX, | CTPYKTYPHI
KOHCTpYKIuii B | TIPOLECCOB, BBIOOPA | rer11006MEeHHBIX U | MarepualbHBIX u
cooTBercTBMM ¢ | dlllapara. MacCOOOMEHHBIX JHEPreTUIECKUX MOTOKOB;
TEXHUUCCKHUMHU Ymers: Ha MpOIIeCCOB;  BbIOOpa | BHIOOpA ammapara.
3aIaHUSIMH u | YROBJICTBOPUTCIEHOM anrapara. YMeTh: TpaMOTHO
HCIIONIb30BaHeM | YPOBHE IIDUMCHSATD YMeTh: Ha XOpOIIIEM | IPUMEHSATH COBPEMEHHBIC
CTaH/IaPTHBIX COBPCMCHHEBIC YpOBHE IPHUMEHSITh TEXHOJIOTHH JIJISI
CpencTB TCXHOJIOTHH JUIS COBPEMEHHEBIC HPOEKTHPOBAHUS
aBTOMAaTHU3aI[HN HNPOCKTUPOBaHUA TEXHOJIOTHH IS OTHENBHBIX CTaIUH
npoeKkTHpoBaHus | OTACTBHBIX CTalHH MPOEKTHPOBAHHUS MPOU3BOJICTBEHHBIX

NPON3BOACTBCHHBIX OTIENBHBIX CTaINI MIPOIIECCOB C BHISIBICHUEM
nponeccos ¢ MPOU3BOACTBEHHBIX OIITUMAJIbHBIX U
BBLABJICHUCM MIPOIIECCOB C palMOHANBHBEIX PEKUMOB
ONTHUMAIbHBIX U BBISIBIICHHEM paboThl 000PYIOBAHMS.
palOHAJILHBIX ONTUMAJIBHBIX U
PEKUMOB PabOThI PALOHATBHBIX Baaners:
000pyIOBaHMUS. PEIMOB PAGOTEI npueMaMd W METOJaMH

3¢ PEKTUBHOTO u
Baaners: 06opy10BaHH. PaIMoOHAIbHOTO
YAOBJICTBOPUTC/ILHRIMA Bianers: OPOCKTUPOBAHUSI
HaBbIKAMH criocobaMu OT/EIbHBIX
MPOCKTUPOBAHNA CaMOCTOSTEIBHOTO TEXHOJIOTUYECKUAX CTaaUN
OTACIPHBIX MIPOEKTUPOBAHHS MIPOM3BOICTBEHHBIX
TCXHOJIOTHICCKHX OTJCTBHBIX MPOIIECCOB c
cTajui TEXHOJIOTHYSCKUX HCIOJIb30BaHHEM
HPOU3BOACTBCHHBIX cTagui COOTBETCTBYIOIIIETO
IIPOLIECCOB C MIPOU3BOCTBEHHBIX [IPOrpaMMHOTO u
UCIHOJIE30BaHNEM MPOIIECCOB ¢ | uadopmMaMoOHHOTO
COOTBCTCTBYIOLICTO HCTIOJIb30BaHUEM obecrieueHus.
MPpOTpaMMHOI'0 COOTBETCTBYIOIIETO
obecrnieueHMsI. IIPOrPaMMHOTO

obecrnieueHusl.

[K-7 yMeHue 3HaTh: camble 3HaTh: 3HaTh: B
IPOBOTUTH OCHOBBI (hOPMHPOBAHUS | IPUHIIHITBI HOJTHOM Mmepe
IpeIBapUTeIIbHOE | Ce0ECTOMMOCTH, IEHBI, | (OPMHPOBAHHUS TEXHOJIOTHIO
TEXHHKO- BBIPYYKH, TpUOBLIH | | ceOECTOMMOCTH, LIeHBI, | PopMUpOBaHUS
9KOHOMHYECKOE 3apabOTHON IUIAThl HA | BBIPYYKH, MPUOBUTH U | CeOECTOMMOCTH,  IIEHBI,
000CHOBaHHE OPEIIPUITHH. 3apa0OTHOW IUIAThl HA | BBIPYYKH, NPUOBLIM |
MPOEKTHBIX YMeTh: PUMEHSTh MPEANPHUSITHH. 3apabOTHON  IUIaThl  Ha
peuieHuit TOTOBBIC CXEMBI ISl YMeTh: IPUMEHSTH HPEANPUSITHH.

BBITIOJIHCHHUS PACYETOB | TOTOBBIC AITOPHUTMbI YMeTh: IPUMCHSTh
OCHOBHBIX TIOKa3arenel | IJIs UCCIIeI0BaHUS KOHOMHKO-
POU3BOJICTBEHHO- MPOU3BOJICTBEHHO- OpraHu3aIMOHHbIC




XO03IUCTBEHHOU XO03IHUCTBEHHOU METOBI I
NEeATEeILHOCTH NEeATEIILHOCTH HCCIIETOBaHUS
IPEANpUATUI B NPEANPUATUH B NIPOU3BOACTBEHHO-
XUMHUYECKOUN XUMHYECKOHN XO3STMCTBEHHOM
TEXHOJIOTHH, TEXHOJIOTHH, JIeSITEILHOCTH
He(TEXUMHUHU U He(QTEXUMUHN U MIPEATPUATHH B
OHMOTEXHOJIOTHU. OMOTEXHOJIOTHH. XHUMHAYECKOH TEXHOJIOTHH,

He(pTEXUMUH H
Baaners: npuemamu u | Baagerb: mnpuemaMu

OMOTEXHOJIOTHH.
METOJIaMH aHaiaM3a, | ¥ METOJaMH aHaJIn3a,
OpraHu3aInn U | OpraHu3aIun u Baaners:
IJIAaHUPOBAHUS IJIAaHUPOBAHUS npueMamMd U METOJamMu
BAYKHEHIINX BaYKHEHIINX aHanu3a, OpraHu3aldu U
ToKazarejei noka3arejien IJIaHUPOBAHUS
OPraHU3alUOHHO- OPTraHMU3aLOHHO- BOKHEHIIMX IIOKa3areyen
XO3SIMCTBEHHOU XO3SIMCTBEHHOU OpraHu3allOHHO-
HesITeIbHOCTH IesITeIbHOCTH X03AHCTBEHHOU
NPEANpPUATHUSL. NPEANPUSATHUSL. NEeITEeILHOCTH

MIPEANPHUSTHUSL.

TIK-20 TOTOBHOCTD 3HaTB: Ha 3HaTB: 3HaTh: Ha
BBIIOJIHATH YAOBIETBOPUTEILHOM TEOPETUYECKUE BBEICOKOM YpOBHE
paboTsl 1o | ypoBHE OCHOBBI | OCHOBBI METPOJIOTHH, | TEOPETUYCCKAE  OCHOBBI
CTaHJapTU3allui, | METPOJIOTHH, CTaHJapTU3alluu U | METPOJIOTHH,
TEXHUYECKOH CTaH/IapTU3ALNH U | cepruduKanuu CTaHAapTU3AINH Hu
HOITOTOBKE K | cepTudUKaITIN TEXHUYECKUX CPEACTB, | CepTHPUKAITAN
cepTuduKauu TEXHUYECKHX CPEICTB, | 000pyIOBaHHS 1 | TEXHHYECKUX CPEICTB,
TEXHUYECKHX obopynoBaHUA U | MaTepHaiosB. 0bopymoBaHUS u
CPEICTB, CHUCTEM, | MaTEepHAIIOB. Ymern: MaTepHualoB.

MIPOIIECCOB, YMeTh: Ha TPaMOTHO YMeTh: Ha
o0opynoBaHHUS H | JOCTAaTOYHOM ypPOBHE OpTaHU30BLIBAThH BEICOKOM YpOBHE
MaTepHualos, OpraHU30BHIBAThH METPOJIOTHYECKOE OpraHU30BHIBATH
OpraHU30BHIBAThH METPOJIOTUYECKOE obecrieuenue METPOJIOTUYECKOE
METPOJIOTHYECKOE | obecreueHue TEXHOJOTMIECKUX obecrieuenne
obecrieuenue TEXHOJIOTHYECKUX MPOIIECCOB C | TEXHOJIOTHYECKUX
TEXHOJIOTHYECKUX | MPOIIECCOB C HCITOJIb30BAHUEM MPOLIECCOB C
MPOLIECCOB C | UCIOJIBb30BaHUEM THIIOBBIX METOJOB | HCIIOJIb30BAHUEM
HCIONB30BAHUEM | THIIOBBIX METOJIOB KOHTPOJIA Ka4decTBa | TUIOBBIX METOIOB
THIIOBBIX KOHTPOJISI KauecTBa BBIITyCKaeMOM KOHTPOJIA KayecTBa
METOJIOB BBITyCKaeMOit MPOAYKIIUU. BBITyCKaeMOit

KOHTPOJIA MPOTyKIUHU Baanern: Ha | NPOAYKLHU.

KadyecTBa XOpoIuIeM OBHE Baanernb:

. Baanernb: 0a30BBIMU P M A
BBIITyCKaeMOil HaBBIKAMH O | MOJHOIIEHHBIMHA
OPOAYKIIAH HapbIKaMu o CTaHapTHU3aluU HaBBIKAMHA o

PORYKIL CTaHAapTU3ALINU, Aap VLI i
o TEXHIYECKOH CTaHJapTU3alluH,

TEXHUYECKOU o

MHOATOTOBKE K | TEXHUYECKOH ITOJTOTOBKE
HOATOTOBKE K

cepruduKanum K cepTudUKAINH
cepTuduKauu

TEXHUYECKUX CPEACTB, | TEXHUYECKUX CpEncCTB,
TEXHUYECKUX CPEACTB,

CHUCTEM,  TIPOIIECCOB, | CHCTEM, MPOLECCOB,
CHCTEM, MIPOIIECCOB,

o0opynoBaHuS u | o0opynoBaHUs "
o0opynoBaHus u

MaTepHalioB MaTepHalioB.
MaTtepuan

T1IK-22 VYmMmenne 3HaTB: 3HaTh: 3HaTh:
MPOBOJIUTH 0a30BbIE CII0COOBI | OCHOBHBIE CHOCOOBI | OCHOBHBIE CII0COOBI
OpTaHU3alMOHHO- | BBITIOJIHEHUS BBITIOJTHEHHS BBITTOJTHEHUS
IUTAHOBBIE OpraHu3alOHHO- OpraHU3aluOHHO- OpraHu3aluOHHO-
pacdeTsl 10 | TUIAHOBBIX PACUYCTOB TO | IUIAHOBBIX  PACUETOB | IUTAHOBBIX PACUETOB 10
CO3JIaHHIO WIK | CO3JaHHUIO WIA | IO CO3JaHUI0O WU | CO3JIaHUIO HWITH
peopraHu3anuu peopraHu3anuu peopraHu3anuu peopranu3auu




IMPpOU3BOJACTBCHH

BIX YYaCTKOB,
TUTAHUPOBATh
paboty
repcoHana u

(HOHIOB  OILIATHI
TpyAa

MPOU3BOJCTBEHHBIX
YYaCTKOB, TUIAHHPOBATH
paboTy TmepcoHala U
(OHTOB OTUIATHI TPyAa
Ymern: B
eJIoM
YIIOBIICTBOPUTEILHO
MPOBOJIUTH
OpraHu3alOHHO-
TUIAHOBBIE PpacyeThl IO
CO3JIaHHIO WITH
peopranu3anuu
MPOU3BOJICTBEHHBIX
YUYacTKOB, TUIAHHPOBATh
paboTy TmepcoHana |
(OHIOB OTUIATHI TPyAA
Baaners:
JOCTaTOYHBIMH
HaBBIKAMH
CaMOCTOSITEIbHBIX
NEUCTBUN BBIIOJIHECHUS
OpraHU3aluOHHO-
IUIAHOBBIX PAacyeToB MO
CO3JIaHHIO Wi
peopranu3anyu
NPOM3BOJCTBEHHBIX
YYaCTKOB, TUIAHUPOBAThH
paboTy mepcoHanma W
(hoHIOB OIUIaTHl TPYA

MMPON3BOACTBECHHLIX
y4YacTKOB,
IUIAHUPOBAaTh  paboTy
nepcoHana u (OHIOB
OILIaTHl TPyJa

Ymern:
CaMOCTOSITEIEHO
IIPOBOJIUATH
OpraHU3alMOHHO-
IUIAHOBBIE pacyeThl 110
CO3JIaHHIO W
peopranu3aniu
MPOM3BOJICTBEHHBIX
YUYacTKOB,
IUIAaHUPOBATh  PadoTy
nepcoHana 4 (QOHAOB
OILTATHI TPyJaa
Baagers: xopommmu
HaBBIKAMHU
CaMOCTOSITENbHBIX
JIEeHCTBHN
BBITIOJIHEHHS
OpraHN3alMOHHO-
IUIAHOBBIX  PacyeToB
M0  CO3JaHUIO WU
peopranuzaniu
MMPON3BOACTBEHHBIX
y4YacTKOB,
IUTAaHUPOBaTh  paboTy
nepcoHana u (HOHIOB
OIUIATHI TPyJa

MMPOU3BOJACTBECHHBIX
YYacTKOB, IUIAHHPOBATH
paboTy TepcoHama W
(hOHIOB OTLIATHI TPyAA

Ymern:
CaMOCTOSITEIIBHO
MPOBOIUTH
OpraHU3aIMOHHO-
TUIAHOBBIE PAacyeThl IO
CO3JTAHUIO 130171
peopraHu3aiu
IMPOU3BOJACTBEHHBIX
YYacTKOB, IUIAHHPOBATH
paboTy TepcoHaia u
(G OHJIOB OILIATHI TPy

Baanernb:
XOPOITUMH HaBBIKAMH
CaMOCTOSITENbLHBIX
NEUCTBUI  BBINOJIHEHUS
OpraHu3aluOHHO-
IUIAHOBBIX PAcdeToB TIO
CO3JaHHIO WA
peopraHu3aIuy
MIPOU3BOACTBEHHBIX

Y4acCTKOB, IJIaHUPOBATH
paboTy TmepcoHanma U
(hOHIIOB OTUIATHI TPYAA

[K-23

Ymenue
COCTaBIISITh
3asBKH Ha
obopynoBaHne
3allacHble YacTH,
HO/ATOTaBJIMBATh
TEXHUYECKYIO
JOKyMEHTAINI0
Ha PEMOHT
o0opynoBaHHA

3HaTh:
npaBwiaa U (HOPMBI IS
COCTaBJIEHHS 3asBOK Ha

obopynoBaHue u
3aracHbIe YacTH

YMmerb:
MIPAKTHYECKU
CaMOCTOSITEIHbHO
COCTaBJIATh 3asBKU Ha
obopynoBaHue u
3aracHble YacTH,
HOJTOTaBINBAThH
TEXHUYECKYIO
JOKYMEHTAIIHIO Ha
PEMOHT 000PYAOBaHMS.
Baaners: 06a30BBIMU
HaBBIKAMHM TOATOTOBKH
TEXHUYECKOU
JIOKYMEHTalluu Ha

PEMOHT 000pYTOBaHHS.

3naTh: Ha
XOpoIIeM YpOBHE
npaBuiia U GopMel st
COCTaBIICHUS  3asBOK
Ha OOOpyIOBaHHE H
3aIlacHbIE YacCTH.

YMmertsn:
CaMOCTOSITEJIEHO
COCTaBIISITH 3asBKM Ha
o0opynoBaHHe u
3aracHele qacTH,
[IOJr OTABIIMBATh
TEXHUYECKYIO
JOKYMEHTALHIO Ha
PEMOHT
00opymoBaHUS.
Baagers: xopoimmmu
HaBBIKAMU
MOJATOTOBKH
TEXHUYECKOU
JOKYMEHTaLU! Ha
pPEMOHT
o0opyIoBaHMsL.

3HaTh: Ha
BBICOKOM ypPOBHE ITpaBHiIa
u dbopmbl JUTST
COCTaBJICHHS 3asABOK Ha
o0opynoBaHue u
3aracHbIe YacTH.

Ymern: B
MOJTHOU Mepe
CaMOCTOSITEIIBHO
COCTaBJSTh 3asBKM Ha
obopynoBaHue u
3aracHble YaCTH,
MOJITOTABJIMBAThH
TEXHHYECKYIO
JIOKYMEHTAITHIO Ha
PEMOHT 000pYyIOBAHUA.

Baaners:
IIOJTHOLICHHBIMHU
HaBBIKAMH  TIOJTOTOBKH
TEXHUYECKOUN
JTIOKyMEHTAIHX Ha

PEMOHT 000pyIOBaHUS.




IlIkana ouenueanusn

Iudposoe
BbIpajKeHUe

Bripa:xkenue B
OoaJjutax:

CioBecHoe
BbIpaKeHHe

KpI/ITepI/II/I OICHKH HHAUKATOPOB JOCTUKCHUS IIPU (l)opMe

KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOi

3a4eT

5

87 -100

OT1in4HO
(3a4reHo)

OmeHka «OTJIMYHO» BBICTABIBICTCS  CTYNCHTY,
€CITH TEOPETUIECKOE COJIEPIKAHNE Kypca OCBOCHO
MTOJTHOCTBIO, 0€3 TpoOesoB; HCUYEPIBIBAOIIE,
MOCJIEIOBATENILHO, Y€TKO W JIOTUYECKHU CTPOMHO
M3jlaraecT Marepuai; CBOOOJHO CIPABJISAETCS C
3aja4aMi, BOIPOCAMH W JIDyTUMHU BHIAMU
MPUMEHEHHUs] 3HAHW; UCIHOJb3yeT B OTBETE
JIOMOTHUTEIbHBIH MaTepual BCE
MPEyCMOTPEHHbBIC MPOrpaMMoi 3aaHus
BBINIOJHCHEI, KAYECTBO UX BBIMOJIHEHUS OICHEHO
gucaoM OaiioB, OMM3KHUM K MaKCUMaJbHOMY;
aHaIU3UpPyeT MOJTyYEHHBIE pe3yIbTaThL;
MPOSIBIISIET CAMOCTOSTEIBHOCTh MPU BBIMOJHEHUU
3aaHuN

74 - 86

Xoporiio
(3auTeHo)

OreHKa «XOpOIIOY» BHICTABISIETCS CTYACHTY, €CITH
TEOPETHUECKOE COJIEpkKaHHEe Kypca OCBOECHO
MOJIHOCTBIO, HEOOXOANMEIe [paKTUYECKUE
KOMIIETCHIIMU B OCHOBHOM C(OPMHPOBAHBI, BCE
MpeIyCMOTPEHHBIE  TpoTrpamMMol  oOydeHHs
yueOHbIe 3aJaHMsl BBINOJNHEHBI, KadyecTBO HX
BBITIOJTHEHUSI JOCTaTOYHO BBICOKOe. CTymeHT
TBEpJO 3HAaeT Marepuall, TIpPaMOTHO U IO
CyLIECTBY  HW3JlaraeT  ero, He  JOIycKas
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC.

60 -73

Y oBneTBop
UTCIIBHO
(3a4TeHo)

OneHka «yIOBIETBOPUTENHEHO»  BBICTABIISICTCS
CTYJEHTY, €CJIH TEOPETHYECKOe COJEpIKaHue
Kypca OCBOGHO YaCTHYHO, HO MPOOENsl HE HOCST
CYIIIECTBEHHOTO Xapaxrepa, OOJIBIIUHCTBO
MPeyCMOTPEHHBIX porpamMmoit 3aaHu i
BBITIOJIHEHO, HO B HHUX HMEIOTCS OIIUOKH, TpU
OTBETE Ha MNOCTaBJICHHBIN BOIIpOC CTYyACHT
JIOITyCKaeT HETOYHOCTH, HEJ0CTaTOYHO
mpaBWIbHBIE  (HOPMYITUPOBKH,  HAOIIOMAIOTCS
HapyUIEHUsS! JIOTHYECKOUW MOCIEN0BATEIbHOCTH B
M3JI0KCHUH MTPOTPAMMHOTO MaTepuaa.

Onenka
«3a4TEHO»
BBICTABIISIETCS
CTYICHTY,  €CIld
OTBETHI Ha
BOIIPOCHI o
TeMam
JUCTIATITHHBI
MOCJIeIOBATENbH
bl, JIOTUYECKU
W3II0KEHBI,
JTOTTYCKAFOTCS
HE3HAYUTEIIbHBIC
HEJI0YCTHI B
OTBETE CTYIEHTA,
TaKue Kak
OTCYTCTBHUE
CaMOCTOSATEIHHOT
0 BBIBOJIA,
peYeBbIe OMMOKHU
U p

Huxe 60

Heynosners
OPUTENBHO
(1e 3auTeHo)

O1eHKa «HEYAOBICTBOPUTEIBHO» BBICTABIISCTCS
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MuHHCTEpCTBO HayKHU U BBICIIEro oOpa3oBanus Poccutickoit deneparym
HwxHekaMckuli XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT (puinai) deaeparsHOro rocy1apCTBEHHOTO OFOIKETHOTO
00pa30BaTENbHOTO  YUPEKACHHS BBICLIIETO 00pa30BaHUs
«KazaHckuil HaMOHAIBHBIN HCCIeI0BaTENbCKUNA TEXHOIOTHYECKUH YHUBEPCUTET
@®akynbTeT MEXaHUYECKUI
Kadenpa HAXT
Hampasienne moarorosku 15.03.02 « TeXHOTOTHIECKHE MAITWHEL i 000PYIOBAHUEY
[poduns/mporpamma «O06opynoBanue HedTerazonepepaboTKu»
CemecTp ouHasi - 6; 04HO-3a04Has - 7

KoMnuiexT 3agaHuii 111 KOHTPOabHOH padoTsl nmo gucuumiune b1.B.04 «Ilpouecchl U arperaTsl B
HedTerazonepepadoTke» AJsl CTYI€HTOB 0YHO, OYHO-3204HOH (.0.
Pemmte 6 3amau: 3-mo TermiooOMeHy u 3-mo MaccooOMeny. O0s3areneH 0uOaorpaduIeCKHil CIUCOK.
Howmep BapuanTa-no nmocnennum nudpam HoMepa 3a4€TKH. Y CIOBHS 3ajad MHICATh MOJHOCTHIO. Pemars ToabpKko
BapHaHT ().

Howmep BapuanTa Howmepa 3agau

1 6,11, 17
2 8,13, 20
3 9,15 21
4 5,23, 26
5 1,19, 22
6 10, 24, 29
7 3,8,13
8 11, 20, 25
9 4,14, 23
10 7,9,24
11 12,27, 30
12 2,18, 22
13 14,19, 26
14 17, 25, 27
15 13,21, 28
16 15, 22,23
17 4,14, 30
18 5,9,22
19 6, 13, 16
20 3,5,24

21 3, 8,29

22 9,22,26

23 1,11, 25

24 14,19, 20

25 12,17, 24

3agaum no TenJi00OMeHy.
3anaua 1. B renmoodmennnke G 1/9 anerona oxnaxaarot ot 50 °C mo 30 °C Bojo#, Harpeparomiencs ot
20 °C mo 30 °C. Haiitu pacxon Boabl ¥ K03(pPUIIMEHT Temonepeaayy Ipy MOBEPXHOCTH Teruonepenayn 9 M2 .
Temnmoémkocts arierona 2263 JIx/(kr*K), a) G = 41/4, 6) G = 61/4, B) G =287/4, 1) G =51/4, 1) G =71/4, €) G
=971/4.
3amauya 2. B KoHaeHcaTope ¢ MOBEPXHOCTHIO TemaooOMeHa 142 M2 KOHIOEHCHpPYETCs Mapbl
toxyona mpu Temmeparype 110 °C. Boxa B xomudectBe V M3/a HarpeBaercst ot 20 mo 45 °C. Haiitu cpennuit
TEeMIIepaTypHbII Halop, TEIUIOBYIO Harpy3ky u koddduuueHT Termonepenadn. TermmoéMkocth Boabl 4190
Jx(xr*K), a) V=10m3/4, 6) V=15Mm3/q, B) V=20Mm3/4, 1) V=12,5m3/1, n) V=17,5M3/4, ) V= 22,5Mm3/4
3anmaua 3. B peakrtope npoTekaer peakims ¢ BoijesneHueM Q kBT TeruoBoi sHeprum. Teruio
OTBOAMTCSA BOJOH, Mpoxonasmed mo TpyOkam mumamerpoM 20X2 MM u HarpeBaromieiics oT 35 °C mo 45 °C.
OmnpenenuTh pacxo BOJBI U YUCIO TPyO, IPH KOTOPOM OyneT obecriedeH pa3BUTHIN TypOYJICHTHBIN PexUM €&
teueHus. TemroéMkocth Boabl 4190/x/(kr x K). Bsaskocts Boger  10-6 M2/c, a) Q = 100 kBT, 6)Q = 120 kB,
B)Q = 150 kBT, 1) Q =110 kBT, 1)Q =130 xBT, ¢)Q =140 xBT.
3amaua 4. B remmooomennuke co 111 tpyOkamu quaMeTpoM 25X2 MM | JJTHHOUW 4M HEOOXOIUMO
HarpeTb Boay oT 15 °C no 42 °C. HarpeB ocyiecTBisercs BOASHBIM MapoM, KoHAeHcupyrommmMes npu 120°C.
Hatitu pacxonx Bogmel, ecimm kodddurment remonepenadn K = (B1/mM2xK), Termmoemkocts Boast 4190 JIhx/(kT x



K), a)K=1400 Bt/(M2 x K), 6)K=1700 B1/(M2 x K), B)K=2000 B1/(M2 x K), r)K=1200 B1r/(M2 X K), m)K=1500
Bt/(M2 x K), €)K=1850 B1/(M2 x K).
3amaya 5. YailHuk mMaccoil 1kr ¢ aByms nuTpamu BoAwl U TemmepaTypoil 20 °C moctaBuiu Ha
ra3oByro IumTy. Uepe3 T MUH BoJAa 3akuIena. 3a Kakoe BpeMs NPH TaKOM K€ MOJBOJE Teruia BRIKMIUT 15%
Boawl? Temnoemkocth cramu S00 JIx/(kr x K),remmoemkocts Boabl 4190 [x/(kr x K), Temiora mapooOpa3oBaHus
Boabl 2260 x/[x/kr, a) T = 8 MuH, 0) T= 12 MuH, B) T =15MuH, r) t= 10 mun, 1) T= 13,5 MuH, €) T= 17 MuH.
3amaua 6. B temmooOmennuke mpu temreparype 117,7 °C konpeHcupyrotcss G Kr/MUH mMapos
OyTtwioBoro cnupta. Boga npoxoxut mo tpyokam 25 X 2 MM u HarpeBaercs oT 25 °C o 43 °C. Haiitu pacxon
BOABI M YHCIO TPYOOK, MpHW KOTOpOM OyneT HaOmomaThCcs TypOyJIeHTHbIN pexkuM e€ TedeHus. Terora
KOHIeHcaIuu OyTioBoro cnmpta 589 JIx/kr, TermoeMkocts Bojbl 4190 JIx/(kr x K), Ba3kocTs Bojbl 10-6M2/c.
a) G =60 xr/mun, 0) G =90 kr/mus, B) G = 120 Kr/MHuH.
r) G =70 xr/mun, n) G = 80 kr/muH, ) G =115 kr/muH.
3ajgaua 7. B MeXTpyOHOM MpPOCTpPaHCTBE HUCIAPHUTENS KOHICHCUPYETCS BOISHON map mnpu
temneparype 120 °C. B tpyOHOoM mnpocrpaHcTBe KumuT Oenzon npu Temmeparype 80 °C. Kospduuuent
terootnaun i napa 10 kBt /(M2 x K), a mna 6enzona 1 kBt /(M2 x K). Haiitn temmeparypy CTEHKH cO
CTOPOHEI Iapa ¥ CO CTOPOHBI OeH3oma npu Koaddurmente teronepenadn K=Bt/(m2 x K), a) K=300 Bt/(M2 x
K), 6) K=500B1/(M2 x K), B)K=800BT1/(M2 x K), ) K=200 BT/(M2 X K), 1) K =400 B1/(M2 X K), €) K =600 BT/(M2
x K).
3amaua 8.G kr/u xmopodopma HeoOxoaumo Harperh oT -10 °C  mo 61 °C  HACHIIICHHBIM
BOJSIHBIM TIapoM ¢ Temreparypoit konaercanuu 100 °C . MoXHO J 7Sl 3TOTO HCIONE30BaTh TETNTIOOOMEHHUK C
37 TtpyOkamu amameTrpoM 25x2 MM JUIMHOW 2 M Tpu koddduuuente temtonepenaun 250 Br/(M2 x K)?
Temmoemkocts xmopodopma 965 Jx/(xr x K), a) G=4000 kr/4, 6) G=5000 kr/4, B) G=6000 xr/4, T) G=3000 KI/4,
1) G=7000 kr/4, e) G = 8000 kr/u.
3amada 9.B TemooOMenHnKe mpu Temmeparype 85 °C KOHISHCHPYIOTCS Maphl OEH30I1a, a BOIa
HarpeBaetcs oT 34 °C 1o 44 °C. TeruiooOMeHHHUK UMeeT N TpyOOK AuamMeTpoM 25 X 2 MM, IO KOTOPBIM MPOXOHUT
Boja. Haiitu cpemHuil TemmepaTypHBIN Hamop W pacxoj BOJIBL, OOECIIEYMBAIONINN Pa3BUTHIA TYpOYJIEHTHBIH
pexxuM e€ Teuenus. Bsskocts Bogbl 10-6M2/c, a) n = 206 i, 0) n =257 wr., B) N =384 mrt, r) N =747 wr.,
6) N =666 i, B) N =1048 mT.
3agaua 10. B xomonmneHuke npu temneparype -6 °C ucmapsiercss G kr/mMuH XyagoHa -12.
CKOJBKO IThZla B HEM MOXKHO TOJYYHTbH 3a CYTKH U3 Boabwl ¢ Temneparypoit 20 °C . Temmoemkocts Boabl 4190
Jx/(kr x K). Termora kpucrammu3anuu Bosl 380,7 kJx/kr. Temnora mapooOpa3zoBanus xiagoHa 158 kJ[x/kr, a)
G =2 kr/muH, 6) G =4 xr/muH, B) G = 6 kr/muH, T) G = 8 KI/MUH, n) G =10 xr/muH, e) G = 12 kr/mMuH.
3amava 11. Haiftu pacxon BoasgHoro mapa co crenensto cyxoctu 0,95 u remnepatypoir 110 °C
st Harpesa V M3/4 Bo3ayxa ot -30 °C o 20 °C . OmnpenenuTh CpeIHUN TeMIlepaTypHbiid Hamop. Terora
koHAeHcarmu mapa 2234 xJlx/kr. Temoemkocts Bozmyxa 1000 JIx/(xr x K), a)V=12x103 m3/a , 6)V=16x103
M3/4 , B)V=2x104 mM3/4, 1)V=10x103 M3/u , 1) V=14x103 M3/, e) V=18x104 m3/4.
3amaua 12. B Temooomennmnke G 1/4 meranona HarpeBatoT oT — 10 °C go 60 °C. Bona amxkercst
mpoTuBOTOKOM U oxnaxaaercs oT 80 °C mo 40 °C. Onpenenuts pacxo/l BOJI U CPEAHHA TEMIICpaTypHBIN HAIIOP.
Temmoemkocts MetuioBoro crupta 2515 Jx/(kr x K). Termmmoemkocts Boast 4190 JIx/(xr x K), a) G =3 1/4, 6) G
=614,B)G=91/41)G=21/M,1)GC=5 1M, e) G =8 1/u.
3amawa 13. B xamopudepe V wm3/ga  Bo3gyxa nHarpeBaoT oT - 10 °C ngo 35 °C Bogow,
oxnaxmaromeiics To 70 °C go 48 °C. Haiitu pacxo/ BOJbI U CPEAHHM TeMIIEPATYPHBIN HAMOP MPU MPOTUBOTOKE.
Temmmoemkocts Bozayxa 1000 JIx/(xr x K). Temmmoemkocts Boabt 4190 JIx/(xr x K), a) V = 104 m3/4, 6) V =
1,5x104m3/4, B) V =2x104M3/4. 1)V = 1,2x103M3/a , 1) V = 1,6 x 103 m3/4 , ¢) V=1,8x104 m3/u.
3amaga 14. B TemmooOMeHnnuke ¢ 783 TpyOkamMu amamerpoMm 25 X 2 MM U JIMHOW 4 M
ucnapsercs toayon mpu Temneparype 110,8 °C. Temmneparypa xoHaeHcauuu BojsgHoro mapa 133 °C. Haiitu
TEIUIOBYIO Harpy3Ky, eciu ko3¢ dunuent termonepenadn K = (Br/m2 x K), a) K = 800B1/(M2 x K), 6) K= 1500
Bt/(M2 x K), B) K=2000 Bt/(M2 x K), r) K=1000B1/(M2 x K), 1) K= 1200 B1/(M2 % K), €) K = 1800 B1/(M2 X
K).
3amada 15. OnexTtpuyeckuil mogorpesarens Bojbl MomHOCThI0 10 kBT mmeer maccy 10kr m
comepxxut 5071 Bompl. 3a Kakoe BpeMs BOJa HAarpeercsl A0 TeMIepaTypbl KHIIEHHUS, €CITU €€ HadajbHas
temmneparypa t °C? Ckonbko BoApl BRIKUOHT 32 15 muH. Termoemkocts cramu 500 x/(kr x K),rermmoemkocTs
Boabl 4190 JIx/(xr x K), Termora napoodpazoBanust Boabl 2260 k/x/kr, a)t =10°C,6) t=20°C, B)t =30°C,
r)t =15°C,6)t= 25°C, B)t =35°C.
3anmaua 16. B pekynepaTHBHOM TEIIOOOMEHHHKE HEOOXOAMMO Harpeth 14,4 T/4 u300yTaHOsa
ot 20 °C nmo 40 °C 3a cuer Temia OyraHona , pacxox koroporo 10,8 T/4, a HawampHas Temmneparypa t C.
OmnpenenuTh MOBEPXHOCTh TerIooOMeHa mpu kod¢pdunuente Temonepeaaun 150 (Br/m2 x K), TerutoemMkoctsb
n3o0yTanoma 2560 Ix/(xr x K),a)t =100°C,6)t=109°C,B)t =117,7°C, 1)t =105°C,06)t =112 °C,B)t =
115 °C.
3agaua 17. B cMmecurens ¢ MeXxaHMYeCKUM HpHUBOIOM MoIIHOCTBIO 40 kBT 3arpy3mnu 250 xr



Kaydyka ¢ Temreparypoil 15 °C. 75% noasoaumoi SHEpTUHM UAET Ha pa3orpeB Kaydyka 1o Temmeparypsl t °C, a
OCTallbHAs JHEPTHsI OTBOMWUTCS Bojou, Harpematorieiicss or 30 °C mo 38 °C. Haiftu pacxoll BOIB H
MPOJIOJDKUATENIFHOCTE OAHOTO Iukia. Terumoemkocth kayuyka 1680 JIx/(kr x K),remnoemkocts Bomer 4190
Jx/(xr x K),a)t=50°C, 6)t=60°C,B)t=70°C, r)t=80°C, m)t=90°C,e)t=98°C.
3amaga 18. B crampHO#t eMkoctn (TemoeMkocTh cramu 500 JIx/(kr x K)) maccort 2 kr
conepxutcst 10 kr Boasl ¢ HadanbHOW Temmeparypoit t °C. 3a kakoe Bpems Boga Harpeercs no 100 °C
3JeKTpOHarpeBaresneM MOIHOCThIO 3 kKBT? CkonbKo BpeMeHU yHaeT Ha ucnapeHue 2 Kr Boabl? TemnoeMKocTh
Bozbl 4190 JIx/(kr x K), Temnora ucnapenus Boasl 2260 k/[x/kr, a) t=10 °C, 6) t=15 °C, B)t=20 °C, r)t = 25 °C,
m)t=30°C,B)t=35°C.
3amaua 19. Annapar guamerpoM 1 M U JyIMHON 4 M MOKPHIT CTEKJIOBaTOM ToMmMHON 20 MM ¢
ko3 durmmentom TermionpoBogroctTH 0,04 Bt/(M x K). Temmeparypa crenkm ammapara t °C, Bo3gyxa B
nomerennu 20 °C. Koadduuument temnoornaun k Bo3nyxy 10 Br/(mM2 x K). Haiitu TennoBo# moTok K BO3IyXy,
a) t=120°C, 6) t =150 °C, B) t =200 °C, r) t =220 °C, 6) t =240 °C, B) t = 270 °C
3amaua 20. B koXyxoTpyO4aToM KOHIEHCATOpE C MOBEPXHOCTBIO Teruiomepenadn 35 m2
KOHJICHCUPYIOTCS napbl OeH3oua mpu temmneparype 80,2°C, Boaa HarpeBaercs ot 35 no t °C. Halitu pacxom BobI
mpu kodpdunmente rteruonepexaun 600 Br/m2 x K. Termora konmeHcarmu mapoB OeHzoma 395 JDx/KT.
Temnmoemkocts Boabl 4190 [x/(kr x K), a) t=40 °C, 0) t =44 °C, B) t =47 °C, r)t=50°C, n)t=>55°C,
e)t=60°C
3anaua 21. B terumooOMeHHuKke 1,8 T/4 4eTBIPEXXJIOPUCTOTO YIiepoa HEOOXOIUMO OXJIaUTh OT
temrepatypsl 76,7 °C no t °C Bonoii, HarpeBaroweiics ot 28 °C no 43 °C. HaliTu TemioByto Harpy3Ky U CpeIHUI
TeMIIepaTypHbIi Hamop Ui MPSIMOTOKA U MPOTHBOTOKA. TemnoemkocTh Boabl 4190 [x/(kr x K). TermoemkocTs
gyetpIpexxiopucroro yriaepoaa 920 Jx/(xr x K), a) t=40 °C, 6) t=50 °C, B) t=60 °C, 1) t=35°C, m) t=45°C, e) t
=55°C.
3amgada 22. B temiooomennnke npu Temneparype 90 °C xonmeHCHpyroT 18 T/ HACHIIEHHBIX
napoB Oenzona. Haiitu pacxoxa Bojsl, Harpeparoimeiics ot 30 °C no t °C. Onpenenurts NOBEPXHOCTh TEIIO0OMEHA
mpu kodpdunmente temnonepenaun 400 Bt/( M2 x K). Temmora xonaeHcamuu mapoB 6erHzomna 400k /[x/kr.
Temmoemkocth Boabl 4190 JIx/(kr x K),a) t=40 °C, 6) t =45 °C, B) t =50 °C, r)t = 55°C, n) t = 60°C, e) t = 58°C.
3anmaua 23. B terumooOMennnke npu temneparype 80 °C konaeHcupyroT G T/4 HACBIICHHBIX
napoB cMecu OeH307 — TOIyol, coaepxkamieid 85% maccoBbix Oenzona. Boma narpeBaercs ot 33°C mo 47°C.
Koadpdumment Termonepenaun 400 Bt/( M2 x K). Haiiti pacxon Boasl M MOBEPXHOCTH TeriooOMena. Termora
KOHJICHCAIlK cMecH napoB OeH3ona u Toimyona 380 x/bx/kr. Termmoemkocts Boasl 4190 [Ix/(xr x K), a) G = 13
1/4,0) G =16 1/4,8) G =19 1/4.17) G =8 1/4, 6) G =10 1/4, B)G = 17 T/u.
3amaua 24. B tennooOMennuk noaaoT V M3/MUH BoIbl ¢ Temneparypoir 45 °C  u HarpeBaroT
ee konaeHcupyronmMcss npu 100°C BojsHbIM mapom. [loBepxHocTh Temtonepenadun 61 M2, koaddupeHt
tertonepeaaun 800 Br/(M2 x K). Temmmoemkocts Boabl 4190 JIx/(xr x K). IlnotHocts Bomer 1000 kr/m3.
Omnpenensisi CpeAHUH TeMIEpaTypHBIH HAmop Kak cpegHeapu(PMETHYECKYI0 BEIUYMHY, HAWTH KOHEYHYIO
Temneparypy Boabl, a) V=3 m3/4, 6) V=5 m3/q4, B) V=8 m3/4, r) V=10 mM3/q, 1) V=12 m3/4, e) V=14 M3/4
3agaua 25. CranpHas eMKOCTh Maccoi 2T ¢ 8M3 BOJbI CHaO)KeHa 3MEEBHKOM, B KOTOPOM TIPH -
1C ucnapsercs G 1/4 ammuaka. 3a Kakoe BpeMsi eMKOCTh U BoJa OCTHIHYT 25 1o 5 ? Termoemkocth cramu 500
Jx/(xr x K),rermmoemkocts Boast 4190 [Ix/(xr x K). Termora ucnapenns ammuaka 1300 xlx/kr, a) G = 50 kr/4,
0) G = 60 kr/4, B)G = 70 xr/4.
3anaua 26. Halitu pacxo BOJbI MU IOBEPXHOCTH TEIUIOOOMEHA JIst oXJiaxkaeHus G T/4 kepocuHa
ot 130 °C go 6(r°C. Boma narpeaercs ot 30 °C mo 45 °C. Kosdhdumment temmonepenaun 300 Br/( M2 x K).
Temmoemkocth Bogbl 4190 [Ix/(kr x K). Termoemkocts kepocuna 2100 x/(kr x K). a) G =10 1/4,6) G = 14
1/4,B) G=18 1/94,1) G=51/u, 1) G=12 1/4, ¢) G =161/u1.
3agaua 27. B Ttemnooomennnke G kr/muH (eHona HarpesatoT oT -20 °C mo 50 °C Bozpoi,
oxnaxmaromeiicsa ot 75 °C mo 45 °C. Koaddunment temnonepenaan 300 Br/(m2 x K). Haiitu pacxom Boas! u
MOBEPXHOCTH Terooomena. Termnoemkocts denona 2350 Jlx/(xr x K). Termmoemkocts Bogsl 4190 [Ix/(kr x K).
a) G = 60 xr/muH, 6) G = 120 xr/mMuH, B) G = 180 xr/mMuH. T) G = 30 kr/™mMuH, 1) G = 900 kr/mMun, ¢) G = 150
KI/MUH.
3anava 28. CranpHO# ammapat maccoit 600 kxr, comepskamuii 3T xI0pOeH301a, IMEET MapOBYIO
pyOamky miomanpio 6 M2. 3a kakoe Bpems xinopoenson Harpeercst ot 20 °C go t °C, ecau B pyOariky nogaBatb
HACBHIILICHHBI BoasiHOW map ¢ Ttemneparypoit 120 °C. Kosdouunment temnonepemaun 200 B1/(M2 x K).
Temmoemkocts cramu 500 [x/(kr x K). Temmoemkocts xmopoenzona 1340 x/(xr x K), a) t = 40 °C, 6) t = 60 °C,
B)1=80°C,r)t=50°C, ;)t=70°C, e)t=90 °C.
3agaua 29. Bo CKOJBKO pa3 MOBBICHTCS TEPMHUYECKOE COINPOTHBICHUE CTEHKU CTaJbHOTO
3MEEBHKAa, CBEPHYTOTO U3 TPyObI AuaMerpoM 38 X 2,5 MM, €C/IM MOKPBITH €€ CJIIOEM 3MajIM TOJIIUHON O MM?
Cunrate cTeHKy 1iockoit. Kosddumment rermnonpoBogroctu cramu 46,5 Bt/(M x K), a smamm 1,05 B1/(M x K),
a) 6 =10,3 MM, 6) 6 =0,4 MM, B) 3 = 0,5mM, 1) 6 =0,6 MM, 1) 6 =0,7 Mmm, €) 6 = 0,8 Mmm.
3amaua 30. ITapompoBon nnmuuHOM 40 M, nuamerpoM 51xX2,5 MM MOKPBIT CIOEM H30JSLUUU



TOJIIIMHON & MM, TeMmIepaTypa HapyKHOW moBepxHocTH m3omsinuu {2 = 45 °C, a BHytpennen t1 = 175 °C.
OmnpenenuTh KOJIUYECTBO TEIJIOTH, TepseMoe aponpoBoioM B 1 4. KoadduimeHT TernaonpoBoJHOCTH H30ISIUT
A =0,116 Bt/(m x K), a) 6=5 MM, 0) 6=22 MM, B)6=30 MM, T) 6=18 MM, 1) =24 MM, ¢€) 0=27 MM.

3agaum mo MaccoooMeHy.
3amava 1. B pekTudukaimoHHy0 KOJIOHHY nojaroT 30 T/4 cMecH aleToH — BOJa, CojepKaiiei
15% (macc.) amerona. KakoBa mpoM3BOAMTENHHOCTH KOJIOHHBI TO IUCTHIUIATY cojepkamed anetoHa 70%
(macc.), ecu B KyOOBOM OCTaTKe KOHIleHTpalus arieroHa A% (macc.). a) A =0,5,6) A =0,8, B) A= 1,2,
NA=1,510)A=18¢e)A=2.2.
3agaua 2. [IponsBoauTensHOCTh cymuiku 200kr/4 mo ynansemoii Biare. OnpeaenuTs pacxos
BBICYIIICHHOTO TIPOJYKTa, €CIIM HadalbHas BIaXHOCTh MaTepuana 30% (macc.), a koneunas A% (macc.). a) A =
3,00A=6,B)A=9, 1) A=12, 1) A=14,e) A= 16.
3amaua 3. B émxocth comepxkamyio 5 T 30%-ro (Macc.) BOMHOTO pacTBOpa a30THOW KHCIIOTHI,
3arpy3wiu emne 3 T 40%-ro (Macc.) BOJHOTO pacTBOpa a30THOU KUCIOTHI. CKOJIBKO BOABI HEOOXOAUMO T00aBUTH,
9TOOBI MOMYYUTHh B eMKOcTH A% - HbI (Macc.) pactBop? a) A=10, 6) A=14, B) A=18, 1) A=22, 1) A=26, e)
A=30.
3anaua 4. B orcroitauk nogarot 6001/cyTKH cTOUHOH BOJBI, copepxkaiiei 0,5 % (Macc.) TBepIIbIx
gactui. CKOJIBKO ocajika BIaxHOCThI0 60% (Macc.) o0pa3yeTcs 3a CyTKH, €CIIM B OTCTOWHUKE ynaBiauBaeTcst A%
(macc.) TBepabix yactun? a) A=80,0) A=85,B8)A= 90,1)A=92, 1) A=94,¢) A=97.
3anmava 5. [Ipu Temmeparype 20°C ynpyrocts BoasHOTO T1apa 17,5 MM pt ct. Haiiti maccy Biaru
B 5 M3 Bo3ayxa, HACBIIIEHHOTO BOISHBIM NapoM npu Temneparype 20°C u naBnennu A MM pt cT. a) A = 740, 6)
A=745,8) A= 750, 1) A=755, 1) A=760, e) A =765.
3agaya 6. B BemapHoi anmapat nogaroT 10 T/9 BOAHOTO pacTBOpa €IKOTO HATPHUsl C MOJILHOH
moneit A (MNaOH = 40 kr/kmoinp), a HOJIy4alOT 6 T/4 KOHIEHTPHUPOBAHHOTO pacTBOpa. HaliTH KOHEYHYIO
MaccoBY0 KoHIeHTpanuto. a) A =0,1,6) A=0,13,8) A=0,16, 1) A=0,20, 1) A=0,25,¢) A=0,3.
3amaua 7. B emxoctp Haymm 2 mmtpa 10%-ro (Macc.) BogHoro pactBopa NaOH mimoTHOCTEIO
1020 kr/mM3 u 5 mutpoB A%-oro (macc.) BogHoro pactBopa NaOH ¢ p = 1060kr/m3. HaliTu KOHIICHTPAIIUIO
nosiyueHHoro pactsopa NaOH. a) A=15,0) A=18,8) A=22, r) A=26, 1) A=32,¢e) A=35.
3agaya 8. B peakrop 3arpy3mwnu 6 xr BogHoro pactBopa NaOH ¢ konuenrpauueit A% (mace.), 3
kr Bojibl M 1kr NaOH. Haiitu koHIIeHTpanuio noixydeHHoro pacteopa. a) A =10,0) A=13,B) A=17, 1) A=
21, n) A=25,¢e) A=30.
3amaua 9. OnpenenuTh OTHOCUTEIHLHYIO MaCCOBYIO KOHIICHTPAIUIO BOJOPOa B Ta30BOM CMeCH,
conepxanieil 1 kmosb a30Ta U A kMoJib Bogopoaa (Mu2 = 2kr/kmoinb; MN2 = 28 kr/kmons). a) A=2,0) A=2,5,
B)A=3, 1 A=35n1)A=4,¢e)A=45.
3amaya 10. 400kr pesumHoBOW cmecu cocraBa (% wacc.): 40 kayuyka, 50 Hamomuurens, 10
100aBOK cMellaii ¢ A KI Pe3sMHOBOHM cMecu cocTaBa: 35kaydyka, 60HamonHuTens, 5 nobdaBok. Halitu cocras
HOBOI cmecn a) A = 100, 6) A =140, B) A=180, r) A=210, 1) A =250, ¢) A=2300.
3agaya 11. C orxomsmmMmu razamm B abcopbep mocrymaer 2 kr/c ammuaka. CreneHb
ynaBIMBaHM aMMHuaka B abcopOepe A%. mpu KaKoOM pacxojie YUCTON BOJBI MaccoBasi OJIsi aMMHUaka B BOJe Ha
BBIXOjIe M3 anmapara cocraBut 0,057 a) A=83, 6) A=86,r) A=90, 1) A=95, ¢) A=97.
3agaua 12. B xpucrammszaTop HaJIWIU 3 J1 BOOHOTO pacTBOpa coyid ¢ KoHueHTpauued 20%
(macc.) u mnotHocThr0 1200 kr/m3. Kakyro Maccy BOABI HEOOXOAWMO HCHAPUTH, YTOOBI MONMYUUTH A%-HBIN
(macc.) pactBop? a) A=30, 6) A=34, B) A=39, ) A=42, n) A=45, e) A=50.
3amaua 13. Monpnas gons CaCl2 (MCaCl2 =111 xr/mons) B BogHoMm pactBope 0,05, a
IUIOTHOCTE pacTBopa 1250 kr/m3. B xakom o6beme pactBopa comepxurcst A kr CaCl2? a) A=2, 6) A=4, B) A=6,
r) A=8, n) A=10, e) A=12.
3amaua 14. OmpenenuTs Maccy CEpHOUM KHCIOTHI ¢ KoHIeHTparued 80% (macc.) W BOIBI, TIpU
CMEIIIEHUU KOTOPBIX MOXHO MONy4uTh 20 Kr KUCIOTHI ¢ KOHIEeHTpauued A% (Macc.) a) A=40, 0) A=45, B)
A=48, 1) A=52, 1) A=56, e) A=60.
3amaua 15. MonbHas pons OeH3ona B OuHapHOW cmecu Oenzon-tomyon 0,4. B kakom
KOJIMYECTBE CMECH COJEPKUTCS A KT OeH3ona, ecnmu MO = 78 kr/monb, MT = 92 kr/mons? A) A=30, 6) A=38, B)
A=45, 1) A=53, 1) A=58, e) A=05.
3amaua 16. MomnbHag nona stwioBoro cnupra (C2HS5OH) B BogHOM pacTBOpe paBHa A.
[MnotHOCTH crimpTta 790 kr/™M3, miotHocTh BoAbl 1000 kr/mM3. OrmpenenuTs IIOTHOCTh CMECH MPH YCIOBHH
MOCTOSIHCTBA 00beMa pu cMetenuu. a) A=0,1, 0) A=0,16, B) A=0,22, r) A=0,25, 1) A=0,28, ¢) A=0,32
3amaua 17. Cxonbko Hano Bemaputh Boxasl u3 1000 kr pacTBOpa MOBapeHHOH COMM, YTOOBI
W3MEHUTH KOHIEHTpauio oT 8§ 1o A% (Mmacc.)? a) A=20, 6) A=25, B) A=28, 1) A=32, 1) A=35, ¢) A=38.
3amava 18. B pekTuduKaioHHONW KOJIOHHE HEMpPEpPBIBHOTO neiicTBus pasmemnsercs 1000 xr/g
cMmecw, coaepxkaiein 40% (macc.) meruinoBoro crupra u 60% Boasl. KyOGoBoro ocrarka nonydaercs 600 kr/d.
Konnentpanus Boasl B HeM A% (macc.) Onpenenuts coctaB auctwmisata. A) A=92, 6) A=92.8, B) A=93,2, 1)



A=94.3, 1) A=95.2, ) A=96.,8.
3anmaua 19. U3 pexTuhUKaIMOHHONW KOJOHHBI BHIXOAUT 800 Kr/4 AMCTHILIATA C KOHIICHTpaIueH
96 % (macc.) HK u 1200 kr/a xyboBoro ocraTka ¢ cogepxkanneM A % (macc.) BK. Omnpenenuts coctaB muTaHus.
a) A=93,0) A=94,2, B) A=94,8, 1) A=95,2, 1) A=95,6, ) A=96,5.
3amaga 20. Ilpow3BOAMTEIHHOCTH PEKTH(PHUKAITMOHHOW KOJOHHBI I Pa3feieHHS CMECH
STHJIOBBIN CUPT — BoAa o AucTwuiaTy 1200 kr/a. Konuenrpauus cnupta B HeM 96% (macc.). Pacxon nuranus
3000 xr/4. Comepkanue crupta B HeM A % (macc.). HalWTH cocTtaB KyOoBoro ocratka. a) A=30, 0) A=34, B)
A=38, 1) A=42, 1) A=45, ¢) A=48.
3amaua 21. B pexTuduKaioHHONW KOJIOHHE HEMpPEpBIBHOTO neiicTBusa pasaensercs 3000 xr/g
CMECH alleTOH — BojJia. MaccoBoe cojepkaHue areroHa B murtaHuu 25%, B muctuuisite 98%, a B kyOoBOM
octatke A%. onpenenuTh KOJIMIECTBO AUCTHILIATA B KyOOBOTO ocTaTka. a) A=2,5, 6) A=2,8, B) A=2,2, T) A=3,5,
) A=3,8, e) A=5.
3anaua 22. B pekTuuKaioHHONW KOJOHHE HENpEephIBHOTO AedcTBHs pasaensercs 1500 kr/g
cMecu OeH3011 — TOyoll, coaepxkaiueit 45% (Mmacc.) 6enzona. [Ipu sTom nomydatot A kr/4 auctuisaTta. KyOoBbrit
0OCTaToK conmepxut 5 % (Macc.) 6er3ona. OnpeaenuTts cocTaB qucTwuiiTa. a) A=400, 0) A= 440, B) A=480,
r) A=520, 1) A=560, e) A=600.
3amaua 23. B cymmiky nocrtymaer 1000 kr/d marepuana ¢ BiaxHocThio 50% (Mmacc.).
OmnpenenuTs KOHEUHYIO BIAXHOCTh MaTepualla, eciii B CyLIHIKe ynanserca A kr/4 Biaru. a) A=200, 6) A=240,
B) A=280, 1) A=320, 1) A=360, ¢) A=400
3amaua 24. U3 cymmnku Berxogut 500 kr/a Marepuana ¢ BiaxxkHOCThI0O A% (Macc.). 3a OIWH Jac B
cymwike yaansercs u3 Matepuana 200 xr Binaru. HaliTu HaganpHy0 BIaXHOCTh MaTepuana: a) A=5, 6) A=6,3, B)
A=6,8,1) A=7,2, 1) A=8,¢e) A=10.
3agaua 25. Bo3myx HaceimieH mapamu metwioBoro crnupra (CH3OH). O6mee maBnenne
BO3JYIITHO — TTAPOBOI cMecH A MM PT CT., Temmeparypa 50°C, maBieHue HachIIeHHOTo mapa crmpTa pu S0°C
380 mm prt cr. [IpuHUMas 06a KOMIIOHEHTa CMeCH 3a WACaIbHBIEC Ta3bl, OMPEICTUTh OTHOCUTENEHYI0O MacCOBYIO
KOHIIeHTpanuio cnupta. a) A=550, 6) A=600, B) A=630, 1) A=660, 1) A=700, ¢) A=750.
3agaua 26. Bo3myx HacelmeH mnapamu dTwioBoro coupTta (C2HSOH). OOmee naBnenue
BO3JIYIITHO — TIApOBO# cMecH A MM pT. CT., Temmeparypa 55°C, ynpyrocts napa cnupra npu 55°C 240 mm pT CT.
[MpuarMas 00a KOMIIOHEHTA CMECH 3a WicalIbHBIC Ta3bl, ONPEISIHUTh INIOTHOCTE cMecu. a) A=400, 6) A=440, B)
A=480, 1) A=520, 1) A=560, e) A=600.
3anmava 27. Bo3ayx mpu atMocepHOM AaBIIEHUH A MM PT. CT. HACHIIICH BOASHBIM ITaPOM IPH
40°C, ympyrocts BoastHoro mapa npu 40°C — 55 mMm pt. cr. Cunras BO3AYIITHO — MApOBYIO CMECh HICAILHBIM
ra3oM, HaiiTH 00beM, 3aHMMaeMblii 5 Kr Bo3myxa. a) A=740, 6) A=743, B) A=746 , r) A=752, o) A=758, e)
A=763.
3agaua 28. Haiitu maccy 5 M3 BO3ayxa, HACBILIEHHOTO TIPH aTMOC(HEPHOM AaBICHUU A MM PT. CT.
BOJSHBIM mapoM Tipu 35°C, nmaBieHHE HACHIIICHHOrO BoasHoro mapa mpu 35°C — 42 mm pr. cr. Cumrarthb
BO3/IYIITHO — MAPOBYIO CMECh U/IeaIbHBIM razoM. a) A=742, 6) A=745, B) A=748, 1) A=752, n) A=758, e) A=764.
3agaya 29. Ompenenuth OOBEMHBIE MAacCOBble KOHIEHTpauuW (B KIr/M3) KOMIIOHEHTOB B
WeanbHON ra3oBOil cMmecH, comepxamieii 1 mMonp Bomopona u 3 mons meraHa (CH4). AGcomoTHoe maBineHUe
cMmecu A at., Temrieparypa 20°C. a) A=5, 6) A=10, B)A=15, 1) A=20, 1) A=25, ¢) A=30.
3agada 30. CMmemansl OIMH 00BbEM STHJIOBOTO CHHMpTa U A 00beMOB BOIbI. IITOTHOCTE cripTa
790 kr/m3, mwiotHOCTh Bobl 1000 kr/mM3. OnpeieuTh MIOTHOCTh CMECH, CUMTAsI, YTO 00BEM CMECH PaBEH CyMMe
00beMOB KOMITOHEHTOB. a) A=2, 0) A=2, 5, B) A=3,T) A=3,5, n) A=4, ¢) A=4,5.

Kputepun onenkn KoHTpoabHOii padorel mo b1.B.04 «lIpoumeccsl u arperatsl B
HedTerazonepepadoTke»
KoHTposbHas paboTa OLlEHHUBACTCS 110 ABAAaTHOAIBHON IKasie: 3 3a1a4u 1Mo TerioooMeny-10 6amios, 3
3aga4yu 1o Maccooomeny-10 6amnoB. Takum obpasom, MakcumanbHas cymma 6amios 20, a MUHUManbHast 12.



MuHHCTEpCTBO HayKHU U BBICIIEro oOpa3oBanus Poccutickoit deneparym
HwxHekaMckuli XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT (puinai) deaeparsHOro rocy1apCTBEHHOTO OFOIKETHOTO
00pa30BaTENbHOTO  YUPEKACHHS BBICLIIETO 00pa30BaHUs
«KazaHckuil HaMOHAIBHBIN MCCIEI0BaTEIbCKUN TEXHOJOTHYECKUN YHUBEPCUTETY
@aKkynbTeT TEXHOJOTHYECKUI
Kadenpa HAXT
Hampasienne moarorosku 15.03.02 « TeXHOTOTHIECKHE MAITWHEL i 000PYIOBAHUEY
[poduns/mporpamma «O06opynoBanue HedTerazonepepaboTKu»
CemecTp ouHasi - 6; 04HO-3a04Has - 7

IlepeyeHb BONPOCOB K IK3aMEHY

no qucuuminHe b1.B.04 «Ilponeccnl u arperatel B HedTera3onepepadorke»
1. Ilpenmer u ocHoBHble 3amaun kypca IIAH. Krnaccudukamms XMMHKO — TEXHOJOTHYECKHX IPOIIECCOB.
[Ipenmer ITAH.
2. XapakTepHucTHKa HEOJHOPOIHBIX CUCTEM, CIIOCOOOB UX pasJielieHus: 1 00pa3oBaHusl.
3. CymHOCTb ITpaBUTALIMOHHOTO ocaxaeHusA. CKOpOCTh CBOOOIHOTO U CTECHEHHOT'O OCAXKICHHSL.
4. KOoHCTpyKIIUN OTCTOWHUKOB (C TPEOKOBOW MEUIANKON, TOPU3OHTAIBHBIA ISl OMYJIbCHUH, MBLICOCAAUTEIbHAS
Kamepa).
5. Teoperndeckue OCHOBBI pa3feleHHs HEOJHOPOTHBIX CHCTEM B OCAJWTENBHBIX IEHTPU(Yrax W MUKIOHAX.
®dakTop pazleneHusl.
6. Knaccudukanus nenrpudyr. YCTpoucTBO U MPUHLIUN ASUCTBHUS OCAAUTEIBHBIX HEHTPUPYT (TIEPHOIUIECKON
BEPTHKAILHOW, HETPEPHIBHONW TOPHU30HTAIBHON ITHEKOBOH ).
7. AnmapaTypa sl HTUKJIOHHBIX TIPOIIECCOB (MOHO- M MYJIBTUIIUKIIOHBI).
8. Pasmenenue razos3peceil B 3JIEKTPHUSCKOM Mojie. KOHCTPYKIHH 31€KTPOGHILTPOB.
9. OcHOBHBIE 3aKOHOMEPHOCTH W NPUMEHEHHE ICEBIOOKIIKEHHOTO («Kumsmero») cios. IlepBas u BTOpas
KPUTHYECKUE CKOPOCTH IICEBI00KIKAIOIIETO areHTa.
10.Cymnocts ¢unbrpoBanus. CrocoObl co3iaHHMg Tepernajga JaBleHUH. Pexumbl ¥ BHUABI (QUIbTPALUU.
CxxnmaeMble 1 HecxxuMaeMble ocaaku. Ctanuu huibTpoBaHus. OCHOBHOE ypaBHEHHE (PIIIBTPOBAHUSI.
11.YeTpoiicTBO M MPUHIMI ACHCTBHS Ta30BBIX (PUIBTPOB.
12.YcTpoiicTBO M IPUHIMIT AeHCTBHS 0apabaHHOTO Bpamarmerocs Bakyym — ¢uibrpa. Ctagnu ero padboThl.
13.Cymnocts uentpoOexxHor ¢unbTpaunu. KoHcTpykumn QuibTpyrommx HeHTpudyr (mepuoaudecKon
BEPTUKAIFHON 1 HETPEPHIBHON TOPH30HTAIBHOM € MyIbCUPYIOIIUM ITOPIIHEM).

14. llepememmBanue B kuakoi cpene. MHTeHCHMBHOCTE M 3(QeKTHBHOCTL mNepememnBanusi. CrocoOsl
nepememmBanusa.  llepememmBanne  MexaHWdecKMMH — Memankamu.  OCHOBHBIE  (JIOTIACTHBIE,
NpoTnesiepHble U TYPOMHHBIE) U CTIEHUAIbHBIE THUIIBI MELIAIOK.

15. CymHocts TemnooOMmena. JIBmxkymas cuia npouecca TeruoooMerna. OCHOBHBIE CIOCOOBI TEIIOOOMEHa.
[Tonublil ¥ yaenbHBIN TEIIOBOM NOTOK. TeIooTAaya U TeIIonepeaaya.

16. OcHoBHBIE TeMIepaTypHbIE CXEMBI U YPaBHEHHUS TETUIOBOTO OanaHca. Y IeIbHbIE MacCOBBIC
TEIIOEMKOCTh, TETUIOTHl KOHIEHCALIMH U HCHIapEHHUSI.

17. Temnmomnepenaya yepe3 MHOTOCIOHHYIO MIIOCKYIO CTeHKY. OCHOBHOE ypaBHEHHE TEIUIONEPEIayu.
KoadduimenTs! Temnooraayn, Teuionepesayy 1 TEIIONPOBOIHOCTH. I'paJueHT TeMnepaTyphl.

18. TI'peromime u OXNaXKIAIOIINE TEINIOHOCUTENH, X JOCTOMHCTBA U HEAOCTATKH.

19. TemmooOmenHas anmapatypa. KoxyxoTpyOuarsrii TermiooOMeHHbIH ammapar (0fHO- U MHOTOXO/IOBOH).
CrniocoOBbI TeMIiepaTypHO KOMITEHCAIHH.

20. TermooOMEHHHK THIIA «TPyOa B TPyOe», IPEIOIIUe U OXJIaKAAIOIINE «PYyOaIlKm», pereHepaTopsl,
CcMecuTeNbHbIE KOHIEHCATOPBI, TEIIONPOBOI (TemIoBas Tpyoa)

21. CymHocTh BhilapyuBaHus. [lepBuYHbIN 1 BTOpUYHBIH ap. Beimapusanue mpu atMocHepHOM U
MOBBIILICHHOM JaBJICHUH H TI0J] BAKYYMOM

22. Cxema ¥ MPUHIIMI JIEHCTBHS OJJHOKOPITYCHOTO BBIIIAPHOTO aInapara.

23. MarepuanbHbIi U TETUIOBOW OanaHC OAHOKPATHOTO BBIIAPUBAHUSL.

24. TloBepXHOCTbH HarpeBa, MoJie3Hasi pa3HOCTh TEMIIEPATyp, TEMIIEpaTypHbIE IIOTEPH M TEMIIeparypa
KHIICHUS pacTBOPA IPH BHIITAPUBAHUH.

25. CyurHocTh HCKYCCTBEHHOT'O OXJIKICHUA. Y MEpEHHOE 1 TIyO0oKOoe oxJaxaeHue. Jpoccenupopanue,
JIETaHANPOBAaHKUE U PETEHEPATUBHBIN TETII000OMEH.

26. UneanpHasi mapokoMITpeccHoHHas xonoawibHas Manaa (ITIKXM). O6patasrii nukin Kapao.
X0J1010TIPOU3BOIUTENBHOCTD. X OJIOAUIbHBIA KO3 PHULIEHT.

27.  JleiicTBUTENbHAS TAPOKOMIIPECCUOHHAS XonoAwibHast Mairaa ([IKXM). Tpu ee oTiiuuus oT
nneanbHoi IIKXM. Tepmonunamuueckuit KIIJ neiicturensnoit ITIKXM.

28. XmamoareHThl, OCHOBHBIE TpeOOBaHUsI K HUM. [1MI0CEI 1 MUHYCBI ()PEOHOB.
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Cymaocts MaccooOMena. Crioco0sl BeIpaxkeHus coctana (as. [lepecuer KOHIIEHTpaIIMK U3 MacCOBBIX
Jtonieil B MOJIbHBIE U HA000POT.

®a3zoBoe paBHoBecue. [Ipunnun Jle — lllarense. PaBHOBeCHas nuHMS mpo1iecca.

MarepuansHblii OanaHc u pabodasi tuarpamMmma Maccooomena. Pabouast iunus npouecca.

Mexanu3m maccooOMeHa. MonekynsipHasi, KOHBEeKTHBHAs U TypOyJneHTHas audysus. JByxmieHodHasS
MOJIENIb MacCOOOMeHa.

CyuHocts neperosky. 3akonsl Payns u Jlanerona. [lepslit 3akon KoHoBasosa.

CymHocTb pekTuukanyy. Temnno- 1 MaccooOMEH Ha KOHTaKTHBIX YCTPOWUCTBAX.

Cxema peKTH(HUKAIMOHHON YCTAaHOBKH. Y KPEIUISIONast U NCYEPIBIBAIONIAS YaCTH KOJIOHHBI.

MarepuanbHblii OanaHc peKTU(UKAIIMOHHON KOJIOHHBL. Y paBHEHHE padodell IMHUN YKPETULIOIeH
JacTH KoNoHHBL. dermoBoe yucio. OnpenesaeHne BEICOThI KOJIOHHBI 110 YHCITy Tapenlok.

Bnusinue hrerMoBoro 4rcia Ha 4eTKOCTh pa3eieHUsl CMECH, Pa3Mephl U IPOU3BOIUTEIBHOCTD
KOJIOHHBI, PacXObl TEIUIOHOCUTENEH (TPEIOIEero napa B KUISTHIBHUKE M OXJIAXKJAI0IIeH BOABI B
neduiermarope).

TemnoBoii OanaHc pekTH(GHUKAIIMOHHON KOJOHHBI. CHIOCOOBI 5KOHOMUH TEILJIOBOM SHEPTHH B
PEKTU()UKAIIMOHHOM yCTaHOBKE.

Paznenenne ONMM3KOKUISIIUX cMeceil. DKCTpakTHBHAA peKTuUKaimsi. Cxema yCTaHOBKH.

OtknoneHus ot 3akoHa Paymnsa. Bropoii u o6mmii 3akonsl Konosanosa. [IpaBuno Bpesckoro
(3aBUCHMOCTH COCTaBa a3e0TPOTA OT JABJICHUS).

A3seotponHas pektudukaiusa. Pazmenenne cMecn 3TaHoJIa C BOJOH ¢ ToOaBIeHHEM OEH307Ia.

CymHOCTb MOJIEKYNIAPHON TUCTHLISIIMU. CXeMa yCTaHOBKU
78.MHorokomMmnoHeHTHas pekThudukanus. Cxembl yCTaHOBOK. METOABI «KITIOYEBBIX» KOMIOHEHTOB U «OT
TapesKu K Tapenke».

CymHocTts abcopomum. 3akons! ['erapu u JlamsToHa. 3aBUCHMOCTEH paBHOBECHOM PAaCTBOPUMOCTH Ta3a B
HUJIKOCTH OT JIaBJICHUS U TEMIIEPATYPHI.

MartepuanbsHbIii OaaHC MPOTUBOTOYHOTO abcopOepa. OOmmii 1 yAeIpHBIN pacxoap! abcopOeHTa.
3aBUCHMOCTB BBICOTHI U iuameTpa abcopOepa OT yJIeIbHOr0 pacxojaa abcopOeHTa.

YcTpoiicTBO M MpUMEHEHNe HACaI0YHBIX KOJOHH. [IoTHOCTE opotmeHus. 3aiepKKa KUIKOCTH.
[Tpuctenounstii 3¢ pext. ['mapoaunammyeckie padboyre pexKUMBL.

OcHOBHBIE TUTIBI HACAJOYHBIX TeJ. TpeboBaHus K HacankaM. PerymapHas u HeperyJsipHas Hacajka.
Pasmepsl, 3 PEeKTUBHOCTD U THAPABINYECKOE COMPOTHBIICHUE HACAIOK.

VYCTpolCTBO ¥ MpUMEHEHHE TapenbiaThiX KooHH. Knaccudukanus Tapenok. ['maponnHaMudeckue
PEKUMBI pabOTHI TAPEIOK C MEPETOYHBIMU KaHAIAMHU.

YcTpoiicTBO, MPUHIAIT AEHCTBUS M CPABHUTEIbHAS XapaKTEPUCTHKA KOJIMAYKOBBIX, KJIAITAHHBIX,
MPSIMOTOYHO- BUXPEBBIX U JPYTHUX TapeIOK.

CymHocTh U npuMeHeHue dkeTpakiuun. Cxema ycraHoBku. KoaddunmenTs! pacnpenenenus 1
pasneneHust (CEIeKTUBHOCTH).

Tpeyronbnast quarpamma ['n60ca. [IpaBusio perdara. bunopanbHast KpUBast 1 XOpAbI paBHOBECHSI.

OpHocTymeHyaTas 3KCTpakuys OnHapHbIX cMeceil. PacueT ogHOCTyIeHUaTOMH S3KCTPaKLUH 110
nuarpamme ['nb60ca.

MHorocTtyneHuyaras nIepeKpecTHas ¥ IPOTUBOTOYHAs 3KCTpakuus. VX nirocTpaius Ha tuarpaMme
COCTaB-COCTaB M CpaBHUTEIbHASI XapaKTePUCTHKA.

Krnaccudukanus sxcTpaktopoB. OTHOCTYTIEHYATHIH CMECUTETHHO-OTCTONHBIN U STITMYHBIH
sKcTpakTopbl. ['paBurannonssie anmnapaTtsl. CIIOcOOBI cO3AaHusl MyIbCallui MOTOKOB. POTOpHO-
JINCKOBBIN M IICHTPOOEIKHBIH KCTPAKTOP.

Cymsocts cymku. Crnoco0s! cymku. @opMel cBs3H Biiaru ¢ MatepuanoM. CBOOOJHAs U CBA3aHHAS
BJara.

OcHoBHbIE (pr3HUecKUe CBOMCTBA U AUarpaMma PaM3uHa BIaXXHOTO BO3AyXa.

N3o6paxeHne KOHBEKTHBHOM CyIIKH Ha AuarpamMMe Pamsuna. VneansHast v peanbHast CyIIHIKH.

Kunernka cymxu. Bnaroconepxanne matepuana. OnbITHas KpUBas U Kp UBasi CKOPOCTHU CYIIKH.

YCTpoiicTBO M MPUHIMT IEHCTBUS KOHBEKTHBHBIX CYIIMIOK (KaMepHOI, TyHHENbHOH, OapabaHHO,
MTHEBMATHUYECKOH, PacIbIIIMTENbHON, C «KUIILIMM clloeM»). KOHTaKTHBIE CYIIMIIKH.

CymHocTh MeMOpaHHBIX TporieccoB. Buapl MeMOpaHHbIX npotieccoB. [IpoHuiaeMoctTs MeMOpaH u

TpeOoBaHMA K HUM. TpH Teopun MEMOPAHHOTO pa3AeICHHS.



Kputepun ouneHkH YpoBHSI OTBeTOB Ha 3k3aMeHe mo aucuuminHe b1.B.04 «Ilpomecchl um arperatbl B
He(Terasonepepadorke»

YpoBeHb BiajeHHs MaTepuaioM OaKalaBpOB OICHWBAETCS MO MATHOAIUTFHOW IIKAaJle B COOTBETCTBUU C
0aJUILHO - PEUTUHTOBOM CUCTEMOIA.

Kpurtepun oueHkn 0asa

BakanaBp mmeet riryOokue, cHCTEMHbBIE 3HAHUS 0 NaHHOW JUCIHILUINHE, yMeeT Ha npakTtuke | 36-40
NPUMEHATh TEOPETHIECKUE 3HAHUS, TOHUMAaeT (GU3NUECKYIO CYTh Mpolecca.

3HaeT: a) 3aKOHOMEPHOCTH THIPOAHMHAMUKH;

0) 3aKOHOMEPHOCTHU THAPOMEXAHHIECKUX, TEIJIO- © MaCCOOOMEHHBIX MPOIIECCOB,;

B) KOHCTPYKIMH W TPHHLUI JEHCTBUS, THIPOMEXaHWYECKHX, TEIUIO- M MacCOOOMEHHBIX
anmaparos.

‘YMeeT: BBITIONHATH CIO0XHBIE THAPABINYECKHE, TETJIOBBIE U AU(PPY3HOHHBIE PacCUEeTHI.
HMmeeT HABBIKH: PELICHUS CIOXKHBIX 3a/au.

Ha 3auere maer nmormdeckne OOOCHOBAaHHBIE OTBETHI Ha OCHOBHBIE BOIIPOCHI M yYBEPEHHO
OTBEYAET Ha JIONOJHUTEIBHBIE BOIIPOCHL.

BakanaBp Biajeer JIbBUHO JI0JIel MPOTrpaMMHOTO MaTepuaiia, yMeeT pemarh npakruueckue | 30-35
3ajJ]a4M, HO HE JI0 KOHIIa pa3o0paicst BO BCEX BOMPOCAX.

B OCHOBHOM 3Ha€T: : a) 3aKOHOMEPHOCTH THAPOIMHAMUKH;

0) 3aKOHOMEPHOCTH THAPOMEXAHHIECKUX, TEIIO- © MacCOOOMEHHBIX MTPOIIECCOB;

B) KOHCTPYKIIMM W TPUHIMI JCHCTBUSA, THMIAPOMEXAaHUYCCKUX, TEIUIO- U MAaCCOOOMEHHBIX
arnmaparos.

YMeeT: BBINONHATh CPEAHEH CIO0KHOCTH THAPABIMYECKHE, TEIUIOBbIE W AU(D(HY3HOHHBIE
pacyeTsl.

HmeeT HABBIKM: PCIICHUS HECITOKHBIX 337a4.

Ha 3aueTe 10CTaTOYHO yBEPEHHO OTBEYAET HA OCHOBHBIE BOMPOCHI, HE MOYKET OTBETHTH Ha
HE3HAYUTENBHYIO YacTh IOMOJHUTENBHBIX BOPOCOB.

BakamaBp ycBOWI TOJBKO 4YacTh MPOTPAMMHOTO MaTepHaia, Cia0o pemraeT mpaktudeckue | 25-29
3aJ1a4H.

Hmeet 001ee mpeacTaBIeHHE 0: a) 3aKOHOMEPHOCTSX THUAPOJIUHAMUKHY;

0) 3aKOHOMEPHOCTSIX THIPOMEXAaHUIECKUX, TEIUIO- U MaCCOOOMEHHBIX MPOIECCOB;

B) KOHCTPYKIIUSIX W TIPUHIUIE JNEHCTBHS, THAPOMEXaHUIECKHX, TeIIO- U MacCOOOMEHHBIX
anmaparos.

He ymeeT: camMOCTOATENBHO BBITIONHATH THAPABIMYECKHE, TerwioBble W audPy3rnoHHBIE
pacueTsl.

HMmeeT HABBIKHU: PEIICHUS POCTHIX 33/1ad.

Ha 3adere cOMBYMBO OTBEYaeT Ha OCHOBHBIE BOIIPOCHI, JAa€T IyTaHble OTBETHl Ha
JTOTIOJTHUTENbHBIE BOMIPOCHL.

BakanmaBp He yCBOWJI JIbBHHYIO JOJIO MarepHajga IO JaHHOW IuCHUILUInHE, oTBeuaeT ¢ | 0-24
OIIMOKAaMHM Ha OCHOBHBIC BOITPOCHI, MMPAKTHYECKH HE MOXKET OTBETHUTHh Ha JIOTIOJIHUTEIILHEIC
BOIIPOCHI, HE IMEET HABBIKOB PEIICHUS 3a1ad.




MuHHICTEpPCTBO HAYKH U BBICIIETo oOpazoBaHusa Poccuiickoit deneparuun
HmxHekaMCKUit XUMHUKO-TEXHOJIOTUIECKHH HHCTHTYT (drman) dheaepaabHOro ToCy1apCTBEHHOTO
OI0KETHOTO 00pa30BATEIILHOTO  YUPEIKICHHS BBICIIICTO 00pa30BaHUS
«KazaHckuil HAMOHATBHBIN MCCIICIOBATEILCKAN TEXHOJIOTHUSCKUH YHUBEPCUTET
@DaKkyJIbTeT MEXaHUYECKUI
Kadenpa ITAXT
Hanpasnenue noarorosku 15.03.02 «TexHonornyeckne MaliiHbel 1 000pyA0BaHUE»
[poduns/mporpamma «O0opynoBanme HedTerazonepepaboTK»

CemecTtp ouHasi - 6; o04HO-3a04Has - 7

TecTbl no b1.B.04 «IIpoueccol U arperartsbl

HedTerasonepepadoTke»
1.bapGoTax:

a) JBIXKCHUE Karelek B MOTOKE ra3a
b) BocxomsIee ABMKEHHE MY3BIPHKOB B CIOE KUIKOCTH
C) YHOC KHAKOCTH U3 CIIOSI HACAIKH
2. 1IUKJIOH MPUHIUIHATBHO OTIUYACTCS OT HCHTPUDYTH:
a) mo dhopme Koprmyca
b) pasmepamu
C) OTCYTCTBHEM JIBMKYIIUXCS YaCTE
d) marepmanom kopiyca
1. TD'maBHbIi pabouwmii oprad HeHTPUPYTH:
a) porop
b) xopmyc
C) Ban
2. Cycnensus:
a) B3BECh KallelieK B rase
b) B3Bech TBep/IBIX YACTHIL B Ta3e
C) B3BECh TBEP/BIX YACTHII B )KHUIKOCTH
d) B3Bech Karesek 0JHOMN KHUAKOCTH B APYTOM KUIKOCTH
3. OwMynbcus:
a) B3BECh TBEPbIX YACTHIL B raze
b) B3Bech TBep/BIX YACTHIL B )KUAKOCTH
C) B3BeCh KarejeK OHOM KUAKOCTH B APYTOM KUIKOCTH
d) B3Bech Karenek KHUIKOCTH B ra3e
4. JIBwKyImas CHJIa SJICKTPOOCAKICHHUS:
a) cuna Jlopenia
b) cuna Kynona
C) cuina Amrmepa
5. JIBwKymiast Cuiia OTCTanBaHMS:
a) cuia Kymona
b) pasnocTh mnoTHOCTEH (a3

C) cwia JaBiacHUS

B



d) cuma Ammepa
6. JIBwxymas cuna GpUILTPOBAHUS:
@) Pa3HOCTH IJIOTHOCTEH
b) pasmocTs HMIyIBCOB
C) mepemaj JaBIICHUIA
d) cuna uHepImn
7. JBmwKymias cuja TeIuIo0OMeHa:
a) pasHOCTh IUIOTHOCTEH
b) pasmocts maBmeHwit
C) pa3HOCTH TEMIIEPATYP
d) pasHOCTH KOHIIEHTpPAIHIA
8. Temnootnaya — TEMI000MEH MEXY:
a) TBEpJbIMU YACTHLIAMH M KUAKOCTHIO
b) TBepmoii CTEHKO# U KHIKOCTHIO HITH Fa30M
C) KHAKOCTBIO M Ta30M
d) raszom u TBEpIBIMH YACTHUIIAMH
9. Tennomnepenaya — TEI00OMEH MEXKIY:
a) JABYMS KHIKOCTIMH
b) razom u TBepABIMHK YACTHIIAMU
C) KHAKOCTBIO M Ta30M
d) mByms cpemamu 4epe3 CTEHKY
10. PasmepHocTh K03 GUIMEHTA TEIUIOOTAAYH:
ET
a) o

Br

b)

Er K

BT
M K

c)

BT

M K

d)

11. Pa3mepHocTh K03 UIHEHTa TEIUIONPOBOAHOCTH:
BT
8) ==
b) =
K

2

2

ET

K

c)

d) =

m° K

2

12. B pexynepaTUBHBIX TEIUIOOOMEHHBIX alllaparax TeII00OMEH MTPOUCXOIHUT MEXITY:
a) JKHIKOCTBIO U Ia30M

b) JKUJKOCTBIO U TBCPABIMHA YaCTUIL[aMU



C) IBYMS KHIKOCTSIMH
d) nByms cpemamu yepe3 CTCHKY
13. 'panueHT TeMIepaTyphl:
a) yBEJIMUYCHHE TEMIIEPATYPhI 3a €AUHHUILY BPEMEHH
b) mpupocT TeMriepaTyphl Ha €IUHHUITLY JJTHHBI HOPMAJIH K H30TEPMHYECKON MOBEPXHOCTH
C) MPHUPOCT TEMIIEPATYPhl HA CTUHHUILY TUIOIIATN
d) yBenmueHue TeMIepaTypbl Ha €AWHMILY JUTHHBI allliapaTa
14. TennoHaNpsKEHHOCTDb — TEIJIOBO# MOTOK, MPUXOISIIUICS Ha:
a) emuHHIY 00BeMa armmapara
b) emunMIly TOBEPXHOCTH TEIIOMEPEIAYN

C) CAWHUILY BECa allrapara

15. JIBmxymiasi cuia Macconepeaun:
@) Pa3HOCTH IJIOTHOCTEH
b) pasHocTh paboueit 1 paBHOBECHOM KOHIIEHTPAINI pacIpeaesieMOro KOMIIOHEHTa
C) pasHOCTb TeMIIepaTyp
d) pasHoCTh naBieHUIt
16. IIpu hazoBOM paBHOBECHHM IBHXKYILAs CHJIa Maccolepeauu:
a) OoJblie HyJIs
b) paBha Hy:0
C) MeHbIIIe HyJIs
17. Ileperonka:
d) yacTHYHas MepeKayka KUIKOCTH
b) wacTudHOE McapeHUE KUAKOCTH MPU HATPEBAHUN
C) MoJIHAs MepeKayKa KHIKOCTH
18. dnerma:
@) YacTh JUCTUILIATA
b) wacte KyOOBOI KUAKOCTH
C) uacTh KOHJCHcATa mapa
19. daermMoBOE YKCIIO- COOTHOIIEHHE PACXOI0B:
a) muTaHus U QIEerMbl
b) muctumnsaTa u Gaermsr
C) xybOBOTO OCTaTKa M (hIIerMBbI
d) ¢mermsr u guCTHILIATA
20. AGcopOrus — m30MpaTeIbHOE MOTIIOMICHNE OTACTLHBIX KOMITOHEHTOB:
a) |3 )KHUAKOCTH TBEPbIM OTJIOTUTETIEM
b) w3 rasa »KUIKUM MOTIOTHTENIEM

C) W3 rasa TBep/bIM HOTJIOTHTEIEM



21. AncopOrust — M30MpaTeNbHOE MOTJIONIEHNE OTIeFHBIX BEIIECTB!
@) W3 rasa KUJKUM TOTJIOTHUTEIEM
b) u3 mapa xuAKMM TOTJIOTUTEEM
C) W3 )KUAKOCTH MM ra3a TBEP/bIM MOTIOTUTEIEM
22. DKCTpaKIsl — U3BJICUCHUE OTACIbHBIX BEIICCTB:
a) W3 KUAKOCTH C ITOMOIIBIO Ta3a
b) u3 TBepaBIX TEN C MOMOIIBIO TTapa
C) W3 KUAKHUX WM TBEPABIX PACTBOPOB M30UPATEIBHBIM PACTBOPHUTEIIEM
23. Cymika — yianeHue Bjiard U3 MaTepHaioB:
a) o- U3IydeHHEM
b) marpesom
C) OXJIaKICHHUEM
d) y- uznyueHuem
24. ITnddy3noHHBIH MTOTOK:
a) TOTOK [3- YacTHII
b) kommuecTBO BemecTBa, MEPEXOIAIIETO U3 OAHON (a3bl B APYryI0 uepe3 Mex(a3Hyro MOBEPXHOCTh
C) MOTOK MOHOB
d) moTok o- gacTHil
25. PasmepHocTh KO3 uiineHTa MOJICKYyIApHOH auddy3uu:
a) xr* m’
b) moms/m
c) M/c
d) xr*c
26. JIBwkymast cuiia Terionepeadd i Maccorepejadi MakCuMalbHa:
a) MpH MPSIMOTOKE
b) mpu nporuBoTOKE
C) mpH TNEPeKPEeCcTHOM TOKE
d) mpu cMmemaHHOM TOKe
27. MyuHUMaNBHBIN YAETHHBIN PacXo SKCTpareHra:
a) TP MHOTOCTYIIEHYATOM IIEPEKPECTHOM CIIoco0e
b) mpu MHOrOCTYNEeHYaTOM MPOTUBOTOYHOM CIIOCOOE

C) B OJHOCTYIEHYATOM IPOIIECCe

KpuTepun oneHKH ypoBHSI 0TBETOB Ha TecTUPOBaHuH 1o Aucuunaude b1.B.04 «Ilpoueccsl n
arperatsl B He(pTerazonepepadoTke»
Pe3ynbraThl TECTHPOBAaHUS OILEHUBAIOTCS MO CTO OATHHOM IIKaje. 3a KaXIbli MpaBHIbHBINA

orBer-3,7 Oamna, 3a HempaBWIbHBIA OTBeT-0 OamutoB. HaOpanHas cymMma OaiuioB TEpeBOIAUTCS Ha
JBAIATH OATTBHYIO IIKATY:

Bamter BPC=(6amnb! Tectuposanws/100)*20.



