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Ilepeyenb KOMIETEHIIUI C YKa3aHHEM YpOBHEN UX GOpMHUpPOBaHUS

Hnoexc Cooepoicanue Omanvl popmuposarus Komnemenyuu
Komne KomnemeHnyuu Haumenosanue
menyu Jexyuu | Ilpaxmuue | Jlabopa | Kypcoso ouegoqﬂoeo
cKue mopuvie | U cpedcmed
SAHAMUA SAHAMUA npoexkm
IIK-1 CIIOCOOHOCTH cobupars u | TeMmbl - 1-4, 1%, - JlaGoparopHas
AHAM3UPOBATH HCXOIHBIC | 1.3 4% pa6ora.
UHPOPMAIIMOHHBIE  JaHHBIC ISt Konmponvhas
OPOCKTHPOBAHUS ~ TEXHOJIOTHYECKHX patoma* Pebep
MPOLIECCOB M3TOTOBJICHHS MPOMYKIIHH, ar. Tecr. 3auér
CPENCTB ¥ CHUCTEM aBTOMATH3AlWH, .
KOHTPOJIS, TEXHOJIOI'MYECKOro C orieHKoH
OCHAIIICHUS], JIMATHOCTHUKH,
UCIBITAHNH, YIIPABICHUS IIPOLIECCAMH,
JKU3HCHHBIM IMKIOM MPOIYKINH H €€
KaueCTBOM; y4acTBOBaTh B paborax o
pacuery u MIPOCKTHP OBAHHIO
MPOLIECCOB M3TOTOBICHHUS MPOIYKIHA
U YKa3aHHBIX CPEICTB M CHCTEM C
HCIIOB30BAaHUEM COBPEMEHHBIX
HUH(POPMAIINOHHBIX TEXHOJIOTHIA,
METOJIOB U CPEIICTB MPOSKTHUPOBAHHS
T1K-2 CrIoCOOHOCTh BBIOMPATh OCHOBHBIE U | TeMbl - 1-4, 1%, - JlaGoparopHas
BCIIOMOTaTeNbHbIE  MaTepuansl  uisd | 1-23 4% pa6ora.
W3TOTOBJICHUSI ~ HMB3JENUH,  CHOCOOBI Konmponvhas
peanu3anum OCHOBHBIX padoma*.
TEXHOJIOTUYECKUX TP OLIECCOB, JlenoBas  mrpa.
AHAIMTHYECKUE W IHCICHHBIC METOIbI
npu pa3paboTke MX MATEMaTHYCCKHX Pe(buepaT. Tecr.
MOJieJIeif, ~ METOIBl  CTaHAAPTHBIX 3auér . ¢
UCTIBITAHUHN MO ONPENETICHHIO (HPH3HUKO- OLICHKOH
MEXaHUYECKHX CBOICTB u
TEXHOJIOT HUESCKHX noKa3zaternen
MarepuagoB M TOTOBBIX  H3MICIHIA,
CTaHIapTHEIE METO/IBI ux
[POEKTHUPOBAHUS, [POrPECCHBHBIE
METO/IBI IKCIUTYaTAMH H3IEIHi
T1IK-3 TOTOBHOCTh MIPUMEHATH | TeMBbI 1-4, 1%*, Ha6opaT0pHasl
CIIOCOOBI PALOHANIBHOIO | 1_23 4% pa6ora.
HCIIOBE30BAHHUS CHIPBEBBIX, Koumponvnas
OHEPreTHYECKUX ¥ IPYIUX BHIOB padoma*.
pECYpCOB,  COBPEMEHHBIE  METOJBI Tlenosasi  urpa.
pa3paboTKu MaoOTX OIHBIX,
SHEprocOeperaommx 1 3KOJIOTHYECKH Peq)"epaT. Tecr.
YHCTHIX TEXHOJIOT U, cpencraa 3auér
aBTOMAaTH3aINN TEXHOJIOTMYECKUX
MPOLIECCOB U MPOU3BOJICTB
TIK-19 CIIOCOOHOCTh y4acTBOBAaTh B | TeMBbI 1-4, 1%, JlaGoparopHas
paboTax o MOJIETTMPOBAHHIO | 1_23 4% pa6ora.
TPOIYKIIAH, TEXHOJIOTUIECKHX Koumponvnas
MPOLIECCOB, MPOU3BOJACTB, CPEICTB H patoma*.
CHCTEM  ABTOMATH3AIMH,  KOHTPON, Tlenosasi  urpa.
JIMATHOCTHUKH, HCIBITAHHUI "
YIIpaBJIEHHUs MPOIIECCAMH, KU3HEHHBIM Peq)uepaT. Tecr.
[UKJIOM TPOAYKIWH U €€ Ka4eCTBOM C 3auér . ¢
HCTIONB30BAaHUEM COBPEMEHHBIX OLICHKOH
CpencTB ABTOMAaTH3UPOBAHHOT'O
NPOSKTUPOBAHMS, IO  pa3paboTke

AJITOPUTMHUYICCKOTO W TPOTrpaMMHOI0




obecrieuyeHnst  CpeACTB |
aBTOMATH3AIIUH U
HponeccaMu

CUCTEM
YIIpaBJICHUS

*3aounast popma oOydeHus

Ilepeuens oyenounvlx cpedcme no oucyuniune (Mooyio)

Ounas ¢hopma oOydeHUS

Oyernounvle cpedcmaea Kon-60 Min, 6annos Max, b6annos
Jlabopamopuas paboma 4 18 30
Jlenosas uepa 1 3 5
Pecpepam 1 3 5
Tecm 1 6 10
3auém c oyenkou 1 24 40
Hmoeo: 60 100
3aouHas ¢popma oOydeHus
Oyernounvle cpedcmaa Kon-60 Min, 6annos Max, b6annos
Jlabopamopnas paboma 2 12 20
Konmponvnas paboma 1 6 10
Jlenosas uepa 1 6 10
Pecpepam 1 6 10
Tecm 1 6 10
3auém c oyenkou 1 24 40
Hmoeo: 60 100

Iloxka3zarenun u KPUTECPHUHU OLICHUBaAHUA KOMHeTeHHHﬁ C OIIMCaHHUEM
INKaJ OHCHUBaAHUA

) Cooeporcanue Yposenu oceoenun komnemenyuu
Huoex KomnemeHuuu
c
Komne Ilopo Ilpoosuny Ilpesocx
menyu 20860lil mulil 00HbLIL
u
Croco0HOCTh 3HaHue 3HaHue Croco6HOCT
HK-]_ COGI/IpaTI; u AHAJIM3UPOBATL | UCXOJHBIX COBpPCMCHHBIX b y4aCTBOBATH B
HUCXOIHBIC I/IH(i)OpMaIII/IOHHI)Ie JaHHBIX, I/IH(l)OpMaIII/IOHHI)IX pa60Tax o pacyery u
JaHHBIC JUIA IMPOCKTUPOBAHUSL HGO6XOI[I/IMI)IX TeXHOJ’IOFHﬁ, MCTOHAOB M | NPOCKTUPOBAHUIO
TEXHOJIOI'NMYC€CKHUX IpoueccoB I CpCaACTB
HU3T0TOBJICHUA OpoOAYyKIUH, MMPOCKTHUPOBAHUA IMPOCKTHUPOBAHUA
CpeacTB u CHUCTEM
aBTOMaTHU3alluu, KOHTPOJIA,
TEXHOJOI'HM4Y€CKOI'o OCHalllCHU,
IOAarHOCTHKH, HCIBITAHUH,
yIIpaBIECHUS IpoIECCaMH,
JKU3HCHHBIM IUKJIIOM HOPOAYKIHUHN
U €€ KadyeCTBOM, y4aCcTBOBAaTh B
paborax 110 pacuery u




MMPOCKTHUPOBAHUTIO apoueccoB

W3rOTOBJICHUS  MPOAYKIUH U
YKa3aHHBIX CPEICTB U CHUCTEM C
HCIIOJIb30BAaHUEM  COBPEMEHHBIX
UH()OPMAIIMOHHBIX  TEXHOJIOTHIA,
METOJI0B u CpEnCTB
MPOEKTHPOBAHHUS
CIIOCOOHOCTH BEIOHMPATH | CIOCOOHOCTH CIIOCOOHOCTh  BEIOMPATH CIIOCOOHOCT
[IK-2 OCHOBHBIE M BCIIOMOTATEIbHBIC | BHIOUPATH YHCIICHHBIC METOJIbI MPU | b BHIOUPATH METObI
MaTepuasibl JJisl W3TOTOBJICHUSI | OCHOBHBIC u | pa3paboTke CTaH/IaPTHBIX
U3JIeIni, CHOCOObI pealu3alyy | BCIIOMOTaTeNIbHbI | MaTEMaTHUECKUX UCIIBITAHUN o
OCHOBHBIX TEXHOJOTHYECKUX | € MaTepUalbl JJIsl | MoJesei U3JIeTINH, | OMpPECICHUI0 (PU3HKO-
MPOLIECCOB,  AHATMTHYECKUE U | U3TOTOBJICHUS OCHOBHBIX MEXaHHUECKUX
YHCIIEHHBIE METOJIBI 1py | U37eNui, TEXHOJIOTHUECKHUX CBOICTB u
pa3paboTke WX MATEeMATHYECKHX | CIIOCOObBI MPOIECCOB TEXHOJOIHUECKHUX
MOJIeIel, METOJbl CTaHJAPTHBIX | peau3aliu [oKa3aTenei
UCIBITAHUN 10  ONPEJCTICHUIO | OCHOBHBIX MaTEPHAJIOB U TOTOBBIX
(H3UKO-MEXaHUMIECKUX CBOMCTB M | TEXHOJIOTHUECKHUX U3JICTINH, CTaHJapTHHIC
TEXHOJIOTHUECKUX  MOKa3aTesell | mpoIeccoB METOJIBI X
MaTEPUAJIOB M TOTOBBIX U3JCIHIA, MPOEKTHPOBAHH,
CTaH/IapTHbIC METO/IBI X MPOrPECCUBHBIC
MPOEKTHPOBAHH, METOJIbI IKCILTyaTaIl[uK
MPOrPECCUBHBIC METO/IBI W3 IETHA
OKCIUTYaTaIMU W3S
TOTOBHOCTh NPUMEHSTH CIOCOOBI | 3HAHME CPEICTB | FTOTOBHOCTh MPHUMEHSTH TOTOBHOCTH
[1K-3 palMOHATIBHOTO ~ UCIOJB30BAHUS | aBTOMATH3AIUH cpeacTBa MPUMEHSTH  CPEJICTBA
CBIPBEBBIX, DHEPreTHYECKUX U | TEXHOJOTMYECKUX | aBTOMATU3AIUU aBTOMATH3aLAN
JPYTHX BHJIOB peCypcoB, | mporeccoB U | TEXHOJOTHYECKUX TEXHOJOIHYECKHX
COBPEMECHHbIC METOJIbI | MPOHU3BOJICTB MPOIECCOB U | MPOIECCOB u
pa3paboTku MaJIOOTXOHBIX, MPOU3BOJCTB C MENBIO | MPOU3BOACTB C LENbIO
9HEprocOeperaroIux u paluoHaAIBHOTO pa3paborku
9KOJIOTHYECKH YHCTBIX HCIIONIB30BaAHUS MaJIOOTXOIHBIX,
TEXHOJIOTHA, cpescTBa CBIPBEBBIX, 9HEprocOeperarImux u
aBTOMATH3AI[IN 9HEPreTHUECKUX M | DKOJIOTMYECKHA YHCTHIX
TEXHOJIOTUYECKUX TMPOILECCOB U JIPYTUX BUAOB PECYPCOB | TEXHOJOTHM
MPOU3BOJICTB
CIOCOOHOCTh ~ y4acTBOBaTb B | 3HaHHE CriocoO6HOCTD CIOCOOHOCT
[IK-19 | paborax 1m0 MOJEIMPOBAHUIO | COBPEMEHHBIX y4acTBOBaTh B pa0oTax | blO  y4acTBOBaTh B
NPOAYKIMUK,  TEXHOJOTHYECKHX | CPEICTB 10 MOJICTTUPOBAHMIO | paboTax o
MPOILECCOB, MPOU3BOJICTB, | ABTOMATU3HPOBAH | TEXHOJIOTHYECKUX MOJICTTUPOBAHUIO
CpeJCTB u CHCTEM | HOIO MPOIIECCOB, MPOU3BOJICTB | CPEACTB U CHUCTEM
aBTOMATH3AIHH, KOHTPOJIsI, | NPOEKTUPOBAHMs, | C HCITOJI30BAHUEM | aBTOMATH3AINH,
JIMarHOCTHKH,  HUCIBITAHUH W | O  pa3pabOTKe | COBPEMEHHBIX  CPEICTB | KOHTPOIS,
yIpaBICHUS MPOIIECCaMH, | aJTOPUTMHYECKOT | aBTOMATH3HPOBAHHOIO JIMATHOCTHKH,
JKM3HEHHBIM [UKJIOM TPOAYKIMH | O U | IPOEKTHPOBAHMS, 10 | WCIILITAHMMA u
u ee KaueCcTBOM ¢ | mporpaMMHOro pa3pabotke YIpaBICHUSI
HCIIOJIb30BAaHUEM  COBPEMEHHBIX | 00eCIedeHus aJIrOPUTMUYECKOTO U | mpoiieccamu,
CPE/ICTB  aBTOMATH3MPOBAHHOI'O | CPEICTB M CHCTEM | MPOIPAMMHOIO JKA3HEHHBIM  ITHKJIOM
MPOEKTUPOBAHKS, MO Pa3pabOTKe | aBTOMATH3AIMK ¥ | OOSCICUCHHUS] CPEJCTB U | MPOAYKIIUU u ee
aITOPUTMUYECKOTO U | ympaBJieHUs CHCTEM aBTOMATH3AlMK | KAUYeCTBOM c
MPOrPaMMHOTO obecrieueHus: | mporeccamu u VIIpaBJICHUSI | UCIIOIb30BAaHUEM
CpencTB i CUCTEM mporeccaMmu COBPEMEHHBIX CPEICTB
aBTOMATH3AIMK W  YIPaBICHUS aBTOMaTH3UPOBAHHOTO
nporeccaMmu MPOEKTUPOBAHKS, 10
pa3paboTrke
AITOPUTMUYECKOTO |
MPOrpPaMMHOTO
obecrieyeHnsT  CperCTB
u CHUCTEM
aBTOMATH3aLAN u
YIpaBICHUsI

rnponeccaMu




IlIkana OUeHUBaAHUA

Mudposoe
BBIpa’KeHHe

BripaxeHnue B
O0anax:

CioBecHoe
BbIpa)KeHHne

Kputepnu oneHKy HHIMKATOPOB JOCTHKEHHUA pH (popme

KOHTPOJISA .

3K3aMeH / 3a4eT ¢ OLeHKOM

3a4eT

5

87 - 100

OTauuHO
(3aureno)

OueHka «OTJIMYHO» BBICTABIACTCA CTYICHTY,
€CIIM TEOPETUUYECKOE COJIEP’KAHKUE Kypca OCBOCHO
MOJTHOCTRIO, 0€3 MpOoOEeNoB; HCYEPIBIBAIOIIE,
MOCIIEIOBATENIbHO, YETKO U JIOTMYECKH CTPOUHO
M3llaraeT Matepuall; CBOOOIHO CIpaBISETCS C
3aJayaMy, BONpOCaMU U JAPYTUMHU BHUAAMHU
NPUMEHEHHUS] 3HAHWUW; WCIONB3YyeT B OTBETE
JIOITOJTHUTEITHLHBIN Marepuan BCE
MPEnyCMOTPEHHBIE MporpaMMoit 3aJaHus
BBITTOJIHEHBI, KAYECTBO HX BEIMTOJHEHMUS OILICHEHO
4yuciIoM OayuioB, OJIM3KMM K MaKCHUMAaJbHOMY;
aHAIU3UPYET MOJTy4YEHHBIC pEe3yJIbTaTHI,
MPOSIBIISIET CAMOCTOATENBHOCTD MPU BBIOIHEHUU
3a7JaHni

74 - 86

Xoporo
(3aureHo)

OreHKa «XOpOIIO» BBICTaBIISIETCS CTYAECHTY, €CIH
TEOPETUYECKOE COJEp:KaHUE Kypca OCBOEHO
MIOJTHOCTBIO, HEOOXOJUMEbIe MpaKTUYECKUE
KOMIIETEHLIMH B OCHOBHOM c(hOpMHpOBaHbI, Bce
MPEAYCMOTPEHHbIE  NPOrpaMMoOd  OOydeHHs
yueOHBIC 3aJaHMs BBINOJIHEHbI, KadecTBO HX
BBINIOJTHEHUS JOCTaTO4YHO BbIcOKoe. CTyneHT
TBEPAO 3HAeT Marepual, TIPaMOTHO M 1O
CyLIeCTBY  HM3JaraeT €ro, He  JOIyckKas
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIPOC.

60 - 73

Y noBnerBop
UTEIIBHO
(3a4TeHo)

OneHka «yqOBIETBOPUTEIBHO»  BBICTABILIETCS
CTyIEHTY, €CIM TEOPETUYECKOE COAEpKaHUE
Kypca OCBOEHO YaCTHUYHO, HO MPOOEsl HE HOCST
CYILIECTBEHHOI'0 Xapakrtepa, OONBIINHCTBO
MIPENYCMOTPEHHBIX porpaMMon 3alaHul
BBITMIOJIHEHO, HO B HHUX HMEIOTCS OLIMOKH, NpHU
OTBETE Ha IIOCTaBJIEHHBIM BOMNpPOC CTYAEHT
JIONyCKaeT HETOYHOCTH, HEI0CTaTOYHO
npaBUjbHBIE  (HOPMYIHMPOBKH,  HAOIIOAAIOTCA
HapyIIeHUs JIOTHYECKON IMOCIEN0BATENbHOCTH B
M3JI0’KEHUH NTPOrpaMMHOI0 MaTepuana.

Onenka
«3aYTEHO»
BBICTABJIACTCS
CTYJEHTY,  €CIiu
OTBETHI Ha
BOIIPOCHI o
TeMaM
JCIMTLTAHBI
MOCJIeIOBaTEebH
bl, JIOTUYECKU
W3JI0KCHBI,
JIOITYCKAFOTCS
HE3HAYHUTEIBHBIC
HEI0YETHI B
OTBETE CTYJCHTA,
TaKue KaK
OTCYTCTBHE
CaMOCTOSTEIBHOT
0 BBIBO/IA,
peUeBbIC OIIMOKU
U TIp

Huxe 60

Heynosners
OPHUTENBHO
(He 3a4TeHO)

O1eHKa «HEYIOBJICTBOPUTEIHLHO» BBICTABISETCS
CTYICHTY, €CITU OH HE 3HaeT 3HAYUTEIHHON YacTH
MPOrpaMMHOTO MaTepuana, JIONyCKaeT
CYIIIECTBEHHBIC  OIIMOKH, HEYBEPECHHO, C
OOJIBILIMMH 3aTPy/THEHHUSIMH BBIIOJIHSET
MPaKTUYCCKUE paborhl, HeOOXO0IUMBIE
MPaKTUYECKUE KOMIICTCHIIMU HE COPMHPOBAHBI,
OOJILITMHCTBO MPETYCMOTPEHHBIX IPOrPaMMOi
oOy4yeHMs Y4YeOHBIX 3aJlaHUil HE BBIIIOIHEHO,
KAaueCTBO MX BBIIOJIHEHHUS OLEHEHO YHCIOM
0aJIoB, OJU3KUM K MUHUMAJILHOMY

Onenka
3a4TEHO»
BEICTaBIISIETCS
CTYNIEHTY,  €CJIH
CTYyZIEHT HE 3HAeT
OCHOBHBIX
TOHATHH
IUCHUILUINHEI, HE
OTBEYacT Ha
JIOIIOJIHUTEIBLHBIC
H HaBOJAIINE
BOIPOCHI
MPEnoaBaTes.

«KHEC

TEMBI




MuHHCTEpCTBO HayKH U BhIcIero oOpa3oBanus Poccuiickoit denepannn
HwxHekaMCcKkuii XMMUKO-TEXHOJIOTHYSCKUI UHCTUTYT ((usman) dheaepaibHOro
TOCYIapCTBEHHOTO OIODKETHOTO 00pa30BaTEIHHOIO YUPEKICHHSI BBICIIETO 00pa30BaHUS
«Ka3zaHckuil HallMOHAJIBHBIN HCCIIEI0BATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»
Dakynvmem mexaHuuecku
Kageopa npouyeccos u annapamos xumuueckux mexumonouii
Hamnpasnenue nonrorosku: 15.03.04 ABToMaTu3anus TEXHOJIOTHYECKHUX MPOIIECCOB U

IIPOU3BOJICTB
[Tpoduns/mporpamma:_ABTOMATH3ALUS TEXHOJIOTMIECKUX MPOLIECCOB M IPOU3BOJACTB (110

OTpacsm)

Cemectp 4,5*

YTBEPXIAIO
3aB. kadeapoii JI.H. Jlateinios
« » 20 T

IlepeyeHb BOMPOCOB K 32a4ETy ¢ OLEHKOM
nmo aucuumiaunge B1.B.J1B.03.02 «Temigo- #H  MaccoO0OMeHHOE
000pVI0OBAHHUE NMPEANIPUATHII»

1. Ipenmer u ocHoBHbIE 3agauu Kypca [TAXT. Knaccudpukamust XuMUKO — TEXHOJIOTHUECKUX
npoueccos. [Ipeamer ruapasnuku. ['uapocratuka u THIpOJUHAMUKA.

2.0OCHOBHBIC CBOWCTBA JKHJKOCTeH (TEKyd4ecCTh, JIMIKOCTh, VICIbHBIM BEC, BA3KOCTH,
IUIOTHOCTh, THAPOCTaTHYecKoe JaBieHue). CBONCTBa U pa3MEPHOCTH JaBIICHUSI.

3.3akoH BHyTpeHHero TpeHuss HploroHa. [luHamuyeckas M KHHEMaTHYECKash BS3KOCTb.
I'pagueHT n0KanbHOU CKOPOCTU. HBIOTOHOBCKHME U HEHBIOTOHOBCKHE KUJKOCTH.

4.0cHOBHOE ypaBHeHUEe rujpocraTuku. 3akoH [lackansa. IlpakTuueckoe mnpumMeHeHHE
OCHOBHOTO YPaBHEHHUS TMJPOCTATHKHU.

S5.IloTok KHMIOKOCTH ¥ €ro napaMeTpbl (KHBOE CEUCHHE, CMOYCHHBIH MNEepHUMETP,
THJIPAaBIUYECKUN  pajnyc, OSKBUBAJICHTHBIM JuaMeTp, aOCOJIOTHasT U OTHOCUTENbHAas
LIEPOXOBATOCTb CTEHKH, CPEAHSIS, JIOKAIbHAsl, MTHOBEHHAs! 1 OCPEAHEHHAsA CKOPOCTh, MaCCOBBIN
1 00BEMHBIN PacXo).

6.Bugpl  TeyeHus KHUOKOCTH (CTaMOHAPHOE W  HECTAlMOHAPHOE, pPAaBHOMEPHOE U
HEpaBHOMEpHOE, HAIlOPHOE M OE3HANOpPHOE TeueHHEe). PEXUMBI TEUCHHS SKUIKOCTH
(TaMuHApHBIH, IEpeXoIHbIH, TypOyneHTHbIN). Kputepuii Peitnonbaca. CTpyKkTypa TaMUHAPHOTO
U TYpOYJIEHTHOTO MOTOKA.

7.YpaBHEHUE HEPA3PHIBHOCTHU (CIUIOIIHOCTH) MOTOKA, WM TOCTOSIHCTBA pacxojaa (MaccoBOTO
WM 00bEMHOTO) KUJIKOCTH. 3aBUCHMOCTh CPEIHEW CKOPOCTH MOTOKA OT YKUBOTO CEUCHHS WIIU
IraMeTpa TpyObl IPU MOCTOSTHHOM Pacxoie KUIAKOCTH.

8.YpaBHenue bepHymin s uWAeanbHOM M BA3KOW JKHIKOCTH. | 'eoMeTpudecKui,
[IbE30METPUYECKUM, [IMHAMUYECKMM U TIOJHbIM Hanop. PU3MYECKUH CMBICI YPaBHEHUs
bepnymu u ero unenos. [loreps nHanopa. luarpamma bepnyuin.

9.VpaBuenus Oananca. IIpocTpaHCTBEHHBIM KOHTYp M BpeMeHHOUW uHTepBai. Ilpuxom u
yXOJI, ICTOUYHUK U CTOK cyOctanumu. Hakormnenue cyocraniuu. Pesynprar npouecca. OcHOBHOE
0aJaHCOBOE COOTHOILICHHE.

10.Ananorust mpoueccoB mepeHoca cyocraHuuu. [loTeHuuansl TmepeHoca. 3aKOHbI
MOJICKYJISIPHOTO TepeHoca (3akoHbl BHyTpeHHero TpeHus: HerotoHa u dypre, | 3akon duka).

11.VpaBuenue HaBbe — Crokca. @u3HUECKUI CMBICI YPAaBHEHUS U €TI0 YJIECHOB.

12.YpaBuenue @ypoe — Kupxroda. ®uznueckuii cMpICa ypaBHEHHS U €r0 YWICHOB.
13.YpaBuenune ®uka. Pu3ndeckuii CMbICI YPaBHEHHUS U €TO YJICHOB.

14.MopenupoBanne XTII. ®dusuyeckoe M MaTEMaTHUECKOE MOJAEIMPOBAHUE. Y CIOBUSA
OJIHO3HAYHOCTHU



15.Teopuss momo6us. I'eomerpuueckoe, ¢usuueckoe MU BpemeHHoe nojodue. IlomoOue
HayaJbHBIX W TPAHUYHBIX YyciaoBHHA. KOHCTaHTBI, WHBAapHAHTHI, CHUMIUICKCH U KpPUTEPHUH
noJ100usl.

16.'mapoaunamuueckoe mogobue. BreiBom kputepueB PeitHonmbaca, ®pyma, Diinepa,
rOMOXpOHHOCTH, ["anunes u Apxumena, ux GU3NYECKUNA CMBICI.

17 KpurepuanpHble ypaBHEHHs IBIKCHHs SkuAkocTH. Omnpenensemsiii (Diepa) wu
omnpenensoonme kputepun. OnpenencHue nepenaia AapaeHun

18.TemmoBoe mompooue. Kpurepun remnosoro nogooust dypee, Ilekie, Hyccenbra, [Ipanarms,
I'pacroda, ux ¢usznyeckuii cmbici. KputepuanbHble ypaBHeHHs Teroornaud. OrnpeneneHue
MOBEPXHOCTH TeIIONEpeIayuu.

19.Maccoobmennoe nonodue. BeiBog nuddy3nonnsix kputepueB @ypoe, [lekne, Hyccensra
(Illepryna), IMpauaris (Lmuara), ux GU3MYECKHii CMBICI.

20.00mume noHATHS O CTPYKTYpe MOTOKOB. Pacnpenenenue J0KaabHBIX CKOPOCTEH B paboueit
3one (P3) ammapara. Cpemnee BpeMsi npeObIBaHUS 4YacTHLl KUAKOCTH B P3. DyHkius
pacmpesielieHlsl JJIEMEHTOB TOTOKa 10 BpeMeHH ux mnpeObiBanus B P3. Tpaccep (merka).
BeixoHbIe KpHBbIe (KPUBBIC OTKIINKA).

21.Mopens uneanbHoro BbiTecHeHus (MUB). Cpennee Bpemsi mpeObiBaHHS W (YHKIIUS
oTkiauka a1 MUB.

22.Mopenb uneansHoro nepememmuBanus (MUIT). Cpennee Bpemst npeObIBaHUS U (QYHKIHS
pactipenenenus anss MUIL. Matematuueckoe OXHIAaHHE M JUCHEPCHs BPEMEHH NpeObIBaHHS
3JIEMEHTOB NOTOKa B P3.

23.5lueeynass monens (SIM). Maremaruyeckoe onmcanue SIM. Ilapamerp u aucmepcus
Bpemenu npedsiBanus SAM. Ilpenensubie caydau SIM.

24. lupdysnonnas moaens (JAM). Maremaruueckoe onucanue JIM. Ilapamerp u aucnepcus
BpemeHu npedbiBanus. [Ipenensabie ciydan IM. CBs3p mexay SAM u JIM.

25.ComnpoTUBICHNE TPEHHS B TIaIKUX U HIepoXoBaThix Tpydax. @opmyna lapcu — Belicbaxa.
@usnueckuii cMbIcT KO3 GUIMEHTa THAPABINYECKOTO TPEHHUS.

26.MectHble conpoTuBieHus. KoapduunueHT MEcTHOro cOmpoTHUBICHHUS, €r0 (U3UUYECKUI
cMbici. Onpenenenue NOTepy HAlopa B MECTHBIX COTPOTUBIICHUSX.

27. PacyeT ruIpaBINuECcCKOTO COMPOTHUBICHUS TpyOorpoBoaa. [IpuHIMI HaOKEHHS OTEPb.
Pacxon sHepruu Ha nepekayrBaHue >KUIKOCTHU 110 TPYOOIIPOBOIY. XapaKTEPUCTHKA CETH.

28.Knaccudukanuss HACcOCOB: JMHAMHUYECKHE (JOMACTHBIE M TPEHUS)) W OOBEMHBIC
(mopIIHEBBIE W POTALMOHHBIC Hacochl). [lpuHiunm wux gedctBus. CrenmanbHble HACOCHI
(ra3mudT, MOHTEKIO).

29.YCTpolCTBO M NpPUHIMI ACHCTBUS MOPIIHEBOrO0 Hacoca. Bo3mymiHble KOJIMakH.
WNupukaropHas quarpamma. Jluarpamma nogayu. Hacocsl mpocToro u KpaTHOro ACHCTBU.

30.0OcHOBHBIE paboyre MapaMeTpbl IMOPIITHEBOro Hacoca (HAmop, MPOH3BOIUTEIBLHOCTH,
mourHocts, KI1/1, npenenpHast BRICOTa BCACHIBAHHS).

31.YCTpoHCTBO M NPUHIMI JEHCTBUS IEHTpoOekHOro Hacoca. KoncTpykums pabouero
KoJieca.

32.XapakTepucTuKa EHTPOOEKHOTro Hacoca. ONTUMAIBHBINA PEKUM pabOThI Hacoca. 3aKOHBI
MPONOPIIMOHAIEHOCTH.

33.Pabora nenTpobexHoro Hacoca Ha ceTb. Pabouas Touka LIBH. IlapamnensHoe u
MOCIIeI0BAaTEIbHOE COSIMHEHHE HACOCOB.

34.CpaBHHTENIbHAS ~ XapaKTEPUCTUKA MOPIIHEBBIX M LEHTPOOEKHBIX HAcocoB  (Imo
npousBoauTenbHOCTH, Hanopy, KIIJ[, paBHOMEpHOCTM ©OJA4M, CIIOKHOCTH YCTPOWCTBA,
KOMITAKTHOCTH, HEOOXOJUMOCTH 3JIUBKH KHJIKOCTBIO U T.]1.).

35.Knaccudukanusi KOMIOPECCOPOB M BaKyyM — HAacOCOB. a) IO CTEICHU CXKATUS —
BEHTWISITOPBI, Ta30yBKH, KOMIIPECCOpPHI, BaKyyM — HAcOChl; 0) MO MPHUHIMITY ACHCTBHSI —
MOPIIHEBbIC, IICHTPOOEKHBIE, POTALIHIOHHBIE, OCEBBIEC, CTPYHHBIE.



36.YcTpoiCcTBO, MPUHIMII JCHCTBUS M TeopeTHyeckas pabodas Auarpamma IMOpPLIHEBOTO
Kommpeccopa. Kommpeccopsl mOpocToro ¥ KpaTHOrO  JOeHCTBUSA.  MHOTOIMIMHIPOBBIC
KOMIIPECCOPBL.
37.XapakTepucTUKa HEOAHOPOIHBIX CUCTEM, CLIOCOOOB X pa3/eieHUs U 00pa3OBaHMI.
38.CymHOCTh TpPaBUTAIMOHHOTO oOcaxaeHus. CKOpoCcTh CBOOOJHOTO U CTECHEHHOTO
OCaXICHUS
39.KoHCTpyKIIMH OTCTOWHUKOB (C TPeOKOBOW MEIIANIKOHM, TOPU3OHTAIBHBIN JUIS SMYJIbCHI,
MBLICOCAIUTENIbHAS KaMepa).
40.TeopeTuueckue OCHOBbI  pa3/elCHUs HEOJHOPOJIHBIX CHUCTEM B  OCAJUTEIBHBIX
HneHTpudyrax u nukiaoHax. Gakrop pasneneHus.
41 Knaccupukanust uUeHTpUPYr. YCTpOHCTBO M NPUHIMII JACHCTBHS  OCaAMTEIbHBIX
HeHTpUGYT (MEPHUOINIECKON BEPTHKAILHON, HEMTPEPHIBHOM TOPU30HTAILHOMN IITHEKOBO).
42.Anmapatypa 11 HTUKIOHHBIX MPoIieccoB (MOHO- U MYJIbTHIUKIOHBI).
43.Pa3nenenue razoB3Beceil B anekTpuyeckoM noje. KoHCTpyKuuu 31neKTpopuiibTpoB
44.OCHOBHBIC 3aKOHOMEPHOCTH M TPUMEHEHHE ICEBJIOOKIKECHHOTO (KKHIISAIIEro») CIIOSL.
[lepBast u BTOpas KpUTHYECKHE CKOPOCTHU TICEBIO0KMIKAIOIIETO areHTa.
45.CymHocTh ¢unbTpoBaHus. CrnocoObl co3laHus Tepernana TaBieHUd. PeXUMBI U BUIBI
¢mnpTpanuu. CxumaemMble M HeckuMaemble ocaaku. Craauu QuiabTpoBanHusi. OCHOBHOE
ypaBHEeHHE (QHIBTPOBAHUSL.
46.YCcTpoHCTBO M MPUHLIMI IEHCTBHS Ira30BbIX GHIBTPOB.
47.YCcTpOWCTBO M MPUHLMN JAEHCTBHs OapaOaHHOTO BPAIIAIOUIETOCS BaKyyM — (HIBTpA.
Cranuu ero paboThI.
48.CymHocTh  1eHTpoOekHOW  dunbTpanmu. KoHeTpykiun  (QuiabTpyromux HEeHTpUYT
(TeproIMYECKON BEPTHKAIBHOW M HEMPEPHIBHON TOPH30HTAIBHOM C MYTbCUPYIOLIMM MOPIITHEM).
49.IlepememnBanue B XuIK0i cpene. HTEeHCHBHOCTH M 3 (GEKTUBHOCTH MEPEMEIINBAHUS.
Crnoco6bl  mepememnBanus. [lepeMernnBanne MeXaHMYECKMMHM MemaikaMu. (OCHOBHBIE
(JromacTHBIE, MPOTIEIUICPHBIE M TYPOUHHBIE) U CIICIUATBHBIC TUIIBI MEIIATIOK
50.CymHocTh TerioobMeHa. [[Buxkymias cuiia mporiecca TermnooomMeHa. OCHOBHBIE CITOCOOBI
terooomena. [1omHbIi U yAeNbHBIN TEIOBOW MOTOK. TemooTaaua u Teronepeaaya.
51.OcHOBHBIE TEMIIEPATYPHbIE CXEMbI U YPaBHEHHsI TEIUIOBOTO OajlaHca. Y IebHbIe MacCOBbIE
TEIUIOEMKOCTD, TEIUIOTHI KOHJICHCAIIUH U UCTIAPCHUSI.
52.Temonepenaya dYepe3 MHOTOCIOMHYIO IUIOCKYI0 CTeHKY. OCHOBHOE ypaBHEHHE
teruonepenaud. KospumeHTsl TemiaooTHaud, TeIUIoNepeaadyd U TEIUIONPOBOJHOCTH.
I'pagueHT TeMieparypsl.
53.I'peroiye u OXJIXIAIOIKE TETJIOHOCUTENHN, UX JOCTOMHCTBA U HEJOCTATKH.
54.TenmooOMenHas anmaparypa. KoxyxoTpyO4arelii TemiooOMeHHBIH ammapar (OIHO- U
MHOT0X0]10B0i#1). CrIoco0ObI TeMIiepaTypHOI KOMIICHCAIIHH.
55.TeruooOMeHHMK TUNa «Tpyba B TpyOe», Trperoliue MU OXJIaXKAAIOMHNE «pyOaIiKku»,
pereHepaTopbl, CMECUTEIbHBIC KOHICHCATOPBI, TEIUIONPOBO/] (TeIuioBas TpyOa)
56.CymHocTs  BblmapuBaHus. [lepBuuHbIi M BTOpUYHBIH map. BeimapuBanue npu
aTMOC(EpHOM U MOBBIIICHHOM JIaBJICHUH U O] BaKyyMoM. OHO- 1
57.CxeMa u IpUHLKI AEUCTBHSI OAHOKOPITYCHOI'O BBIIIAPHOT'O amlmnapara.
58.MatepuanbHbIii ¥ TEIUIOBOW OajaHC OJTHOKPATHOTO BHITTAPUBAHMS.
59.IToBepXHOCTh HarpeBa, IMOJIE3HAs Pa3HOCTh TEMIIEpaTyp, TEMIIEpaTypHbIE MOTEpH U
TeMIepaTypa KAIIEHHs pacTBOPA MPU BHIIAPUBAHUH.
60.CymHOCTh HCKYCCTBEHHOI'O OXJaXJACHHUS. YMEpeHHOe U TIIIyOOKoe OXJIaXJICHHE.
JlpoccenupoBaHue, 1eTaHAUPOBAHUE U PEreHEPATUBHBIN TEIIOOOMEH.
61.MneanpHas mapokomnpeccuoHHast xojoamiabHas MamuHa ([TKXM). OOpartHbIil 1uKI
Kapno. X0110101pou3BOIUTETBHOCTD. XOJIOAMIBHBIN KO3(D(UIINEHT.
62./lelicTBuTeNbHAS TAPOKOMITPECCHOHHAs XooaimibHas Mammuaa ([IKXM). Tpu ee oTimuuust
ot uaeansHoit IIKXM. Tepmoaunamuueckuit KIIJ[ neiictBurensroi [TKXM.
63.XnaoareHTbl, OCHOBHBIE TpeboBaHMs K HUM. [1110Chl 1 MUHYCHI ()PEOHOB.



64.CymHuocTts MaccooOmena. CriocoObl BeIpaskeHHsI cocTaBa ¢a3. Ilepecuer KOHLIEHTpaK U3
MacCCOBBIX JI0JIeH B MOJIbHBIE U HA00OPOT.
65.®a3oBoe paBHoBecue. [Ipunnun Jle — [larense. PaBHOBecHas JMHUS Mpo1iecca.
66.MatepuanbHblii 6ananc U paboyas Auarpamma Mmaccooomena. Pabouast muHus npouecca.
67.Mexanu3m MaccooOMeHa. MoJiekysipHas, KOHBEKTHBHass W TypOyneHTHas audys3us.
JIByXIIJIeHOYHAs1 MOJIENIb MaccOOOMeHa.
68.CymHocTts neperonku. 3akonsl Payns u lansTona. [lepsolit 3akon KonoBanoga.
69.CymHocTth pektudukanuu. Temnno- 1 MaccooOMeH Ha KOHTAKTHBIX YCTPOUCTBAX.
70.CxemMa peKTHU(PUKALMOHHON YCTAHOBKM. YKpPEIUIAIOMIAs M HMCYEpPIBIBAIONIAs YaCTH
KOJIOHHBI.
71.MarepuanbHblii O6anaHc peKTU(PHUKAIMOHHOW KOJOHHBL. YpaBHeHHE pabouell JIHMHUU
yKperisomei yactu koiaoHHbl. ®uermoBoe uncio. OmnpeneneHue BbICOThI KOJOHHBI MO YUCTY
TapeIioK.
72.BnusHue  ¢IIerMOBOrO  4YMCJIa HAa YETKOCTh pa3/eleHUs CMECH, pasMepbl H
NPOM3BOAMTEILHOCTD KOJOHHBI, PACX0Ibl TEIIOHOCUTENEH (IPEIOLIETo Mmapa B KUMSTUIBHUKE U
OXJIaKIatoNIe BOJbI B nedaermarope).
73.TennoBoii 6aaHC pEeKTHPHUKAITMOHHON KOJOHHBL. CriocoObl 5KOHOMUH TEIUIOBOM YHEPTUU
B PEKTU(UKAIMOHHON yCTaHOBKE.
74.Pa3nenenne OMM3KOKUITSIIIUX cMecel. DKCTpakTHBHAasE pekTH(ukanusi. Cxema yCTaHOBKH.
75.01knoHeHust oT 3akoHa Payms. Bropoit m oOmmii 3akonsl KonoBanosa. IIpaBuio
BpeBckoro (3aBUCMMOCTh COCTaBa a3e0TpoIia OT JaBJICHHS).
76.A3eoTponiHas pektuduKanus. Pa3neneHue cmecw STaHONAa C BOJOM ¢ J00aBIeHUEM
OeH3oua.
77.CyliHOCTh MOJNIEKYIISIPHON AMCTUILIISIIMU. CXeMa yCTaHOBKH
78.MHOroKOMIOHEHTHast  pekTu(ukanus. CXxeMbl YCTaHOBOK. MeETONbl  «KIIFOUEBBIX»
KOMIIOHEHTOB M «OT TapesIKU K TapeIKe».
79.Cymuocts abcopbumu. 3akonsl ['eHpu u JlanbToHa. 3aBUCHMMOCTH PpPaBHOBECHOU
pPacTBOPUMOCTH Ta3a B )KUJKOCTHU OT JIABJICHUS U TEMIIepaTyphl.
80.MarepuanbHplii 6ajmaHc MPOTHBOTOYHOTO abcopOepa. OOMMN M yIENbHBIA PACXOAbI
abcopOenTa. 3aBUCUMOCTb BBICOTHI U JJHaMeTpa abcopbepa OT yIelbHOTO pacxoia abcopoeHTa.
81.YcTpoiicTBO M NpUMEHEHHE HACaJ0YHBIX KOJOHH. IlmoTHOCTh opomieHus. 3anepika
xuakocTu. Ilpucrenounsiit a3gdexr. ['mapoannammuyeckre paboune pexxuMBl.
82.0cHOBHBIC THIIBI HAcaJOuYHBIX Ted. TpeboBaHus K Hacagkam. PerymspHas u
HeperynspHas Hacauka. Pazmepsl, 3 (HeKTUBHOCT U THIPABINYECKOE COTIPOTUBICHUE HACAIOK.
83.YcrpoiicTBO M NpUMEHEHHE TapelbyaThlX KOJIOHH. Kiaccudukanus Tapemok.
I'uapoarHaMuyUecKue pexXuMbl pabOThI TAPEIOK C MEPETOYHBIMU KaHAJIaMH.
84.YcTpoicTBO, NMPUHLMIT JACUCTBUS WM CpPAaBHUTENbHAS XapaKTEPUCTHKA KOJIAYKOBBIX,
KJIAITaHHBIX, MPIMOTOYHO- BUXPEBBIX U IPYTUX TaPEJIOK.
85.CymHocts W mpuMeHeHHe dkcrpakuuud. Cxema  yctaHoBKHM. KoadduimenTs
pacripesiesieHus ¥ pas3jieicHus (CEICKTUBHOCTH).
86.Tpeyronbnas nuarpamma ['u06ca. IlpaBuno peruara. buHomanpHash KpuBas M XOpP.IbI
paBHOBECHS.
87.0OmHocTyneHyaTas SKCTpakius OMHapHBIX cMecell. Pacdyer oiHOCTYIEHYaTOM SKCTpaKIuu
no nuarpamme I'ub6ca.
88.MHorocTyneH4aTas MepeKpecTHass U MPOTUBOTOYHAS SKCTpakius. VX mimocTpanus Ha
JMarpaMMe COCTaB-COCTaB M CPAaBHUTEINIbHAS XapaKTEPUCTHKA.
89.Knaccudukanms  dKcTpakTopoB.  OmHOCTYNEHUYATBI  CMECHUTENBHO-OTCTOMHBIA U
SLIUYHBIA SKCTPaKTOpHl. ['paBuTanionHsie annapaTsl. CriocoObl cO3/1aHus MyTbCALUU TOTOKOB.
PoTOpHO-TMCKOBBIHN U IEHTPOOEKHBIN IKCTPAKTOP.
90.Cymnocts cymku. Crnoco6sl cymku. @opmMbl ¢Bsi3u Biaru ¢ Marepuanom. CBoOogHast 1
CBsI3aHHas BJIara.
91.0OcHoBHbIe (hru3nyecKHe CBOMCTBA U quarpaMmma Pam3uHa B1aXxHOTO BO3/1yXa.



92 .M300paxkeHre KOHBEKTUBHOW CYHIKM Ha nuarpamme Pamsuna. MpeanbHas M peanbHas
CYIIUJIKH.

93.Kuneruka cymku. Bnarocogepskanne matepuana. OnbITHast KpUBasi U Kp UBas CKOPOCTH
CYILKH.

94.YCTpOWCTBO M TPUHIMI JICHCTBUS KOHBEKTHBHBIX CYIIWIOK (KaMEpHOW, TyHHEIBHOM,
OapabaHHOM, MHEBMATUYECKOM, pACHBUIMTEIBHON, C «KUIAMMM cioem»). KoHTakTHbIC
CYIIUJIKH.

95.CymiHocTs MeMOpaHHBIX TpolieccoB. Buapl MeMOpaHHBIX mpoueccoB. [IpoHHIIaeMoCTb.
MemOpansl 1 TpeOoBaHUS K HUM. Tpu TeOprH MEMOPAHHOTO pa3/eiCHUS.

Kputepuu oneHKH YpPOBHsI OTBeTOB Ha 3a4ére IO JAUCIHHUILUIAHE
Bb1.B.JIB.03.02 «Temio- 1 MaccoOOMEHHOE 000PY/I0BAHUE NPeNPUSITHIT»

VYpoBeHb BIaACHHUS MaTepuajoM OakalaBpOB OLIEHUBAETCS MO MATHOAILHOM IIKalle B
COOTBETCTBUH C OAJUIBHO - PEUTHHIOBOM CHCTEMOH.

Kpurtepnu oneHku 0asL

bakanaBp nmMeer riry0oOKue, CUCTEMHBIC 3HAHHS MO JaHHOW AWCHUILTHHE, ymeeT Ha | 36-40
MPAaKTUKE MPUMEHSITh TEOPETHUYECKHE 3HaHHS, MOHMMAeT (QU3UYECKYI0 CYTh
mporecca.

3Haer: a) 3aKOHOMEPHOCTH T'MIPOCTATUKH U TUAPOTUHAMUKH,

0) 3aKOHOMEPHOCTHU TUAPOMEXaHUYCCKUX MTPOLIECCOB;

B) KOHCTPYKIIMH U IPUHIIUI JIEHCTBUS HACOCOB, KOMIIPECCOPOB, THIPOMEXaHHUECKUX
anmapaTos.

YMeeT: BHITIOTHITH CIOKHBIE THAPABIMYECKUE U IPYTHE PACUCTHI.

Hmeet HABBIKH: PEIICHUS CIOXKHBIX 3a7a4.

Ha 3adgere nmaer nmoruueckue 0OOCHOBaHHBIE OTBETHI HA OCHOBHBIC BOMPOCHI U
YBEPEHHO OTBEYAET Ha JIOMOJIHUTEIbHBIE BOTIPOCHI.

bakanaBp Biajzeer JBBUHON J0JIeH TporpaMMHOro Matepuana, ymeer pemarthb | 30-35
MpaKkTUYECKUE 3a7a4M, HO HE /10 KOHIa pa300pajics BO BCEX BOMPOCAX.

B ocHOBHOM 3HaeT: a) 3aKOHOMEPHOCTHU TMIPOCTATHKH U T'HIIPOIUHAMUKH;

0) 3aKOHOMEPHOCTH THIPOMEXaHHYECKUX MPOIIECCOB

B) KOHCTPYKIIMH U MIPHHIMII JCHCTBUSI HACOCOB, KOMITPECCOPOB, THAPOMEXaHHUECKUX
arnmaparos.

‘YMeeT: BBINOIHATH CPEAHEH CIIOKHOCTHU TUAPABINYECKUE U IPYTUE PACUETHI.

HMmeeT HABBIKM: PELICHUS HECTIOXKHBIX 3aau.

Ha 3auere n0CTaToyHO YBEpEHHO OTBEYAET HA OCHOBHBIC BOIIPOCHI, HE MOXET
OTBETUTh HA HE3HAYUTEJIHHYIO YaCcTh JOTIOJIHUTEIbHBIX BOIIPOCOB.

bakanaBp ycBOWJI TOJBKO 4YacTh MPOTPaMMHOIO Marepuaia, ciabo pemaer | 25-29
MPaKTUYECKUE 3aJauH.

HNmeer oOmee mnpeacraBiieHHe 0. a) 33aKOHOMEPHOCTAX THIPOCTATHKH U
THJIPOJMHAMUKHY,

0) 3aKOHOMEPHOCTSIX THAPOMEXaHUYECKHIX MPOLECCOB

B) KOHCTPYKIMSX M  [PHUHOMWIAX JCHCTBHS  HACOCOB,  KOMIIPECCOPOB,
T'HJIPOMEXaHUUYECKUX alapaToB.

He ymeeT: caMOCTOSATENBHO BBINOIHATH THAPABINYECKUE U IPYTUE PACUETHI.

HmeeT HAaBBIKM: PELICHUS POCTHIX 3a/1ad.

Ha 3adere cOMBYUMBO OTBEYaeT Ha OCHOBHBIE BOINPOCHI, €T IyTaHble OTBETHI Ha
JIOTIOJTHUTEIIbHBIE BOITPOCHI.

bakanaBp He yCBOWJI JIbBUHYIO JIOJIIO MaTepHaia Mo JaHHOW AMCUUIUIMHE, oTBevaeT ¢ | 0-24
OMOKaMHU Ha OCHOBHBIE BOIPOCHI, TNPAKTUUYECKH HE MOXXET OTBETUTh Ha
JIOTIOJTHUTENbHBIE BONPOCH], HE UIMEET HABBIKOB PEIICHHUS 3a/1a4.
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YTBEPXIAIO
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JNenoBasi (ponesasi) urpa mo gucuumumae b1.B.JIB.03.02 «Temao- u
Macc000MeHHOoe 000pY/I0BaHHe NPEeANPUITHIAY

1. Tema (mpobnema). KawecTBo monydaemMblXx B PEKTH()UKAIIMOHHOW KOJOHHE
NPOIYKTOB (IMCTHIUISATA M KyOOBOT'O OCTaTKa) He yaoBieTBopsieT TpedboBanusm ['OCTa.
2.  Konuemmmst wurpel. Heo0Xxoaumo mpoaHanM3MpOBAaTh MPUYMHBI  CHIDKCHUS

Ka4yecTBa IPOIYKTOB, YCTAHOBHTh HaWOOJee BEPOSATHYIO MPUYHMHY YXYIIICHHS KadecTBa
NPOJYKTOB HA OCHOBE aHAIM3a MMOKa3aHWH MPUOOPOB HA MAHEIH YIPABICHHUS B ONIEPATOPHOI U
OpUHATH peleHne o crnocode (crmoco0ax) BO3ICHCTBUS HAa TEXHOJIOTHYECKHHA IPOIECC.
Bo3Mo)kHBIE PUYKMHBI U3MEHEHHsI Ka4eCTBa MPOAYKTOB: U3MEHEHUE COCTaBa MCXOJHOW CMECH
(MuTaHUs) KOJIOHHBI, HAPYILIEHHUs B padOTE HACOCOB, N3MEHEHHE TAPAMETPOB TPEIOLIETO Mapa B
NOJ0TpeBaTelie MMTAaHUS WIM KANSTUIBHUKE, a TakKe OXJIAXKIAIONEeH BOJbI B AedIerMaTope,
U3MEHEHHE (PIIETMOBOTO 4YHWCIIA, CKAaUYKW HANpPsHKCHUS B JJIEKTPOCETH, M3MEHEHHE PacXo/I0B
IPEOIIETo Mapa WK OXJIaXAaloIIeil BObl, 3a0MBKa TAPEIKH (MM €€ YacTH).

3. Pomu: rpynmna 6akanaBpoB AEIMTCS Ha HECKOJIbKO Opuraza. B kaxmoi Opurane
€CTh Ha4aJbHUK CMEHBI M JIBa WU TPH amIapaTduka (ornepaTopa).

4.  Oxwupnaembiii (-bie) pesyabrar (-b1). Kakmas Opuraga (cMeHa) TOTOBHT
NUCbMEHHBIE OTBETHI, B KOTOPBIX M3JIAraroTcs peIleHHs 00 YIMpaBisSIOLIeM BO3ACHCTBHM Ha
TEXHOJIOTUYECKUil mporiecc (M3MeHeHHe (IISrMOBOTO YKCIIa, H3MEHEHHE pacXoa rapa Win BOIbI
u T.1.) [IpenogaBaTens 3HaKOMUTCS C TUCbMEHHBIMU OTBETaMH OpUTraj], 3aTeM 3a/1aeT BOIPOCHI
y4aCTHHKaM JEJIOBOW UIPHI.

ypOBeHB IIOATOTOBKH 6aI<aJ1aBpa 110 JAHHOM TeMeE OI[eHHUBAETCSA 110 )leCSITI/I6aJ'IJ'ILHOI7I HIKaJice

Kpurtepnu oneHkn bann
bakanaBp rmy0OKO MOHMMaeT Marepual, aKTUBHO Y4YacTBYET B JIEIOBOM 10
Urpe, J1aeT apryMeHTUPOBAaHHBIE OTBETHl Ha BOIPOCHI MPEToAaBaTelIs

bakanaBp B 1eJIOM MpenCTaBIsET 3aKOHOMEPHOCTH MpOIlecca, JO0CTAaTOYHO 8

aKTHBHO YYacCTBYET B DPOJICBOM WIpe, MHOTJA OLIMOAeTCsl MpU OTBETE Ha
BOIIPOCHI IIPENOIaBATENs

bakanaBp HeZOCTaTOUHO BiaJEeT MaTEpUaAIOM, B JEJIOBOW UIpe y4acTBYET 6
HEaKTUMBHO, Ha BOIPOCHI IPENOAABATENS OTBEUAET C TPYJAOM
bakanaBp He crpaBisieTcs ¢ poJiblo, B Marepuaie pasOupaercs ciabo, Ha 4

BOITPOCHI NPCIOAABATCIIA OTBCTUTH HC MOKCT




MuHHCTEpCTBO HayKH U BhIcIero oOpa3oBanus Poccuiickoit denepannn
HwxHekaMCcKkuii XMMUKO-TEXHOJIOTHYSCKUI UHCTUTYT ((usman) dheaepaibHOro
TOCYIapCTBEHHOTO OIODKETHOTO 00pa30BaTEIHHOIO YUPEKICHHSI BBICIIETO 00pa30BaHUS
«Ka3zaHckuil HallMOHAJIBHBIN HCCIIEI0BATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»
Dakynvmem mexaHuuecku
Kageopa npouyeccos u annapamos xumuueckux mexumonouii
Hamnpasnenue nonrorosku: 15.03.04 ABToMaTu3anus TEXHOJIOTHYECKHUX MPOIIECCOB U

IIPOU3BOJICTB
[Tpoduns/mporpamma:_ABTOMATH3ALUS TEXHOJIOTMIECKUX MPOLIECCOB M IPOU3BOJACTB (110

OTpacsm)

Cemectp 4,5*

YTBEPXIAIO
3aB. kadeapoii JI.H. Jlateinios
« » 20 T

Tecrel mo gucuumnae B1.B.JIB.03.02 «Temao- m Macco00OMeHHOE
000pVI0OBAHHE NIPEANIPUATHII»

Bapuant Nel

1. B ruagpasnuke uzyuaror:

a)  3aKOHBI PAaBHOBECHS TBEPIBIX TEI

0)  3aKOHBI ABMKCHHS IJIa3MBI

B)  3aKOHBI JBIIKCHUS U PABHOBECHUS JKUIKOCTEH M I'a30B

r) 3aKOHBI JIBUKCHHS TBEPIBIX TEI

2. B OITAXT paccmatpuBaror:

d)  XUMHYECKHE IPOLECCHI

0)  sIepHBIC MPOIECCHI

B)  HEXHMMHYECKHE IPOIIECCHI

r) OMOXMMHYECKUE MPOLIECCHI

3. CpenHsist CKOPOCTh ITOTOKA

d)  OTHOIIEHHE MacCOBOIO PAacxoja K SKBHBAJICHTHOMY JHAMETPY

0)  oTHoOIIeHHE 00BEMHOr0 PAacXoja KUAKOCTH K )KUBOMY CEYCHHIO TIOTOKA
B)  IPOM3BEACHHE TMIPABINYECCKOTO Paayca Ha CMOYCHHBIN EPUMETP
r) OTHOILICHHE MOJIBHOT'O PacXo/ia KUIKOCTH K €€ IJIOTHOCTH

4. Bsi3koCTh KHIKOCTH:

a)  CrIOcOOHOCTB JKUIAKOCTH CONPOTHBISTHCS YCHUIIUSM PACTSKCHHS

0)  CBOICTBO XKHJKOCTH COIPOTHBISTHCS YCUIIHSAM KPYUCHHUS

B)  CHOCOOHOCTB KHUAKOCTH CONPOTHBIISITHCS YCHUIIUSM COKATHS

r) CBOMCTBO HUJIKOCTH COMPOTHBIIATHCS YCUIHUSIM CIBUTA
5. Pa3MepHOCTh KO3 PHUIMEHTA TUHAMUYCSCKON BA3KOCTH !
a) ITa*m

0) Ila/c

B) Ila*c

r) H*m2

6. Pa3mepHOCTh KO GUIMEHTa KHHEMATHUECKOM BSI3KOCTH:
a) M/c

0) Tla*c

B) H/c

r) Mm/c2

7. LIMKIIOH MPUHIMITHATIBHO OTIHYACTCS OT HEHTPUPYTH:

a) o popme kopmyca

0)  pa3smepamu

B)  OTCYTCTBHEM JBHXYIIUXCS YacTeil
r)  MaTepualioM Kopiyca



8. I'maBHbIA pabounii opran ueHTpudyru:

a)  porop

0)  xopmyc

B)  Banl

9 Cycnensusi:

a) B3BECh KallejieK B ra3e

0) B3BECh TBEPJIBIX YACTHII B Ta3e

B) B3BECh TBEP/IBIX YACTHUI] B KU IKOCTH

r) B3BECh KaresaeK OJHOMN KUIKOCTH B IPYroM KUAKOCTH

10. [IIepoxoBAaTOCTh MOBEPXHOCTH TPYOBI U IIACTHHBI BEACT K ... KOOPPHUIINEHTA TSIIOOTIAH.

11.V¥ xuakoro ogHo(ha3HOr0 TEIIOHOCUTENS HAK0OIee CUIBHO 3aBUCUT OT TEMIIEPATYPHI ... .

a) IJIOTHOCTb,

0)TeII0eMKOCTD,

B) BS3KOCTb,

T') TEIIOMPOBOTHOCTD.

12. Tlpy HanmMyMu B Mape HEKOHICHCHPYIOMMXCS Tra3oB KOA(G(GHUIMEHT TEIIOOTAAYH PE3KO
YMEHBIIIAETCS 3a CcUeT 00pa3oBaHUsI CIOS ra3a BONM3M MOBEPXHOCTH TUICHKH, Yepe3 KOTOPBINA MepeHoC
mapa OCYIIECTBIIACTCA 3@ CUET ... MEXaHU3Ma.

13. Tlpu 1UTEHOYHOW KOHJCHCAI[MM TMMapa TEPMHUUYECKOEC COMPOTHBICHUEC B OCHOBHOM
COCPEIOTOUCHO ... .

a) Ha OXJIAX/IAEMOW MOBEPXHOCTH

0) B TUICHKE KOH/ICHCATA,

C) B mape.

14. lns ocyIiecTBICHHUS MPOIEcca KUTICHUST HEOOXOMMO BBIMIOTHEHUE IBYX YCIOBHMU: ... H ... .

a) HaJMYKe IIEHTPOB MapooOpa3oBaHus,

0) HamMuYHMe MICHKH KOHICHCATa,

B) TeMIiepaTypa XUIKOCTH JA0JKHA OBITh BBIIIEC TEMIIEPATYPhI HACBIIIICHHSI Mapa,

T) PACTBOP JIOKEH OBITh HACKHIIICHHBIM,

) IOJXKHA OBITh OPraHU30BaHa BHIHY)K/ICHHAS KOHBEKIIMS TEIOHOCHTENS.

15. JlnameTp mapoBOro my3bIpbKa B MOMEHT OTPBIBA OMPENENSeTCs W3 YCIOBHIM paBEHCTBA
aApXUMEZIOBON MOABLEMHOM CHITBI U CHJIBI ... , KOTOpas yepKUBAET My3bIPEK Ha CTCHKE.

16. OcHOBHasi 4YacTh CHEKTpa TEIUIOBOTO M3IYUYCHHs IMPH TeMIlepaTypax, MPUMEHSEMbBIX B
MPOMBIILICHHON TEXHOJIOTHH, COCPEIOTOUCHA B IUATMA30HE ... BOJH.

17. ... - anmapaTsl U141 TIepefaydy Teria OT OAHOT'O TEIUIOHOCHTEIIS K IPYTOMY .
18. PaBHoBecue nmpu abcopOLMK OMHUCHIBAETCS 3aKOHOM ...
a)Paymns,

6 )/lanbToHAa,
B) HproTOHA,
r) 'enpn.
19. VYpaBHenue paboueil JuHUM Tpouecca aOCOpOIMHM BHIBOAUTCS Ha OCHOBE YpaBHEHHS,
OIMCBHIBAIOIIET 0 TEIIOBOM OallaHC 3TOro Mmpolecca,
a) TeIIOBOW OanmaHc mporecca,
0) MaTepuanbHbIA OanaHc mporecca,
B) paBHOBecue Mexkay (hazamu,
T') pacrpezelieHne ckopoctei B (a3zax,
J1 )rporiecc Macconepenaud u3 Gpasel B hasy.
20. Pabouas simHMS TpoLiecca aOCOpOLIMH PaCTIONOKEHA Ha Ky-X» AUArPaMMe ...
a) BBIIIIC JTMHUY PaBHOBECHS,
0) HUKE TMHUY PaBHOBECHS,
B) COBIAJIACT C JINHHUEH paBHOBECHS,
T') TIepeceKaeT JIMHUIO PAaBHOBECHS.
21. JIBmwkymas cuja MaccOOOMEHHOIro IpolLecca XapakTepU3yeT CTEHEHb OTKJIOHEHHS
CHCTEMBI OT paBHOBECHS U OHA PaBHA PA3HOCTH MEKAY pabouel U ... KOHIEHTPaLUUsIMH KOMIIOHEHTA.
22.  CTpyKTypa NIOTOKa BIMSIET Ha BEIMYUHY CpPEAHEH ABMIKYIIEH CHIIBI Maccolepenay.
MaxkcumansHas apwxyiuas cuna ang MUB, Mmunumansnas s ...
a) M,
0) MUII,



B) JIM.

23.  BEII (BbicoTa equHUIBI IEPEHOCA) COOTBETCTBYET ... allapaTa, SKBUBAJICHTHOW OIXHOMN

CANHUIIC TICPCHOCA.

a) BBICOTE,
0 ) xopxe,
B) ILIOMIAIH.
24. O6mee YEIl (uucno eauMHUIl TepeHOCA) XapaKTepu3yeT M3MEHEeHUue padoueit

KOHIICHTpAIUX PaCIpCACIIsICMOr0 KOMIIOHCHTA, IMPUXOAAMICCCI Ha CAUHUNY ... .

a ) pa3HOCTH JaBJICHUIT
0) cpemHel ABMKYIICH CUJTBI,
B) Pa3HOCTH TEMIIEPATyD,
T) Macchl,
1) HATIPSDKCHUSI CABUTA.
25. ...- TpOLECC W3BJCYCHUS OJHOrO WM HECKOJIbKHX KOMIIOHCHTOB M3 PAcTBOPOB HIIH

TBCPABIX TCJI C TIOMOLIBIO I/I36I/IpaTCJ'II)HBIX paCTBOpHTeJ’ICﬁ.

BpEMCHU

a) BBIMAPUBAHHE,

0) mpocTas meperoHka,
B) 9KCTPAKIIHS,

T) KpUCTATH3aIIns,

JI) CyIIKa.

BapuanTt Ne2
1. /laBneHue B )KUIKOCTH:
a) CuIIa, ICHCTBYIOMIAs HA SMHUILY MacChI
0)  cuna, JCHCTBYOINAS HA SAUHUILY JUTHHBI
B)  cuJia, ACHCTBYIOIAS HA SAUHUILY TUIOIIA M
r) CWIIa, ICHCTBYIOMIAS Ha SMHUITY 00beMa
2. Pacxon sxxuakocT B TpyOOIIpoOBOIE:
a) KOJIMYECTBO JKHUJIKOCTH, TIpoXosiee yepe3 1 KM ATUHBI TpYOBI 32 SAUHUILY BpEMEHU
0)  yMcHBIICHHE KOJIMYECTRA XUJIKOCTH B TPYOE 32 SMUHHILY BPEMEHH
B)  KOJHMYECTBO JKUJIKOCTH, MPOTEKAIOIIEH Yepe3 IMOoNepedHOe CeYeHUe TPYObl 3a SIMHUILY

3. Wmnynbe KuAKOCTH:

a) MIPOU3BEIEHNE MACCHI XKHUIKOCTH Ha €€ JaBJIECHUE

0)  mpousBeneHHE 0ObEMa KUIKOCTH Ha €€ BI3KOCTh

B)  IPOM3BEICHME MACCHI )KUKOCTH Ha €€ CKOPOCTh

r) OTHOLIEHNE 00BEMHOTO PACX0/1a JKUAKOCTH K €€ JaBJICHHIO

4, Kputnueckoe 3nauenue kpurepus PeifHonbaca 171t NPAMBIX MIIaIKUX TPYO:
a) 1500

0) 2320

B) 3600

r) 4700

5 B namMuHapHOM MOTOKE YacTUIBI )KUAKOCTU ABHIKYTCS:

a)  BpalareabHO

0)  Oecrmops09HO

B) IO MapaJuIeIbHBIM TPACKTOPHSIM

6.  Hamop — MexaHu4eckasi SHEpTus:

a)  eJMHHIBI MAaCChl XKHUIKOCTH

0)  eAWHHIBI Beca KHIKOCTH

B)  €AMHHIBI 00BEMa KHJIKOCTU

I)  OIHOIO MOJS KHUIKOCTH.

7. Omynbeust:

a)  B3BECh TBEPJBIX YACTHII B ra3e

0)  B3BECH TBEPJBIX YACTHIL B KHIKOCTH
B)  B3BECH KaleJeK OJHOW )KUIKOCTU B PYTrOi KHUIKOCTH
r)  B3BECh KalleJIeK KHUIKOCTH B ra3e

8.  JIBmKymas cuiia 3JIeKTPOOCAKICHHS:



a)  cwa Jlopenna

0) cuna Kynona

B)  cwia Amrepa

9.  JIBmxKymias cuiia OTCTAUBAHUSL:

a)  cwia Kynona

0)  pa3HOCTb IUIOTHOCTEH (a3

B)  pa3HOCTb JABIICHHI

r)  cwia AMnepa

10. Bo3MoxxHOCTh TONTyuYeHHs1 Oojiee BBICOKHX PabOuuX TEMIIEpaTyp, 4eM NpU KOHICHCALUU
HACBHIIICHHOTO BOJSIHOTO TMapa, NpPH HHU3KUX ... SBISIETCS OCHOBHBIM mpeumymectBoM BOT
(BBICOKOTEMITEPATYPHBIX OPTaHUYECKHUX TEIUIOHOCUTENCH )

a) DHTAJIBIHSIX,

0) naBieHUX,

B) TeMIieparypax,

T) IIOTHOCTSIX

1) TETTIOMPOBOIHOCTSX.

11. B kadecTBe MpPSAMBIX HCTOYHHKOB TEIUIOBOW SHEPIMU Ha MPEANPHATHIX XUMHUYCCKOM
OPOMBIIICHHOCTH HCIOIB3YIOTCS TOMOYHbIC (IBIMOBBIC) Ta3bl W OJIEKTPUUYECKas dHeprus. B
MPOMBIIIICHHOCTH HaHOOJIbIIIee PACTIPOCTPAHCHUE MOTYYMIIM  DJICKTPOIICYH. ..

a) MHIYKI[HOHHBIC,

0) conmpOTUBIICHHUS,

B) BBICOKOYACTOTHEIE,

T) IyTOBEIE.

12. Ha XuMHUYECKUX MPEANPHUITHSIX TPATUPHA U UCTIOIb3YIOTCS TSI OXJIAKICHHUS ... .

a) pacTBopa couei,

0) HU3KOTEMIIEPaTypPHOU TIJIA3MBbl,

B) 00OpPOTHOM BOJIBI,

T) KACJIOpO/a,

J) OKHCJIOB a30Ta,

€) CTOYHBIX BOJI.

13. TemnooOMEHHHKH, B KOTOPBIX TEIJIO OT TOPSYMX TEIUIOHOCUTENEH K XOMOMHBIM (Hin
Hao00pOT) MmepeaaeTcs yepes pa3aeisroulyio UX CTEHKY, Ha3bIBAlOTCA ... .

a) CMECHTEIbHBIMH,

0) pereHepaTUBHBIMH,

B) PEKyIepaTHBHBIMH.

14. YcraHOBUTE MOCIIEA0BATEIBHOCT PacyeTa TeII00OMEHHUKA !

a) THIPaBIMYECKUI pacuer ammapara,

0) TEeXHHKO-IKOHOMHYECKHI pacyeT,

B) BBIOOP KOHCTPYKIIMHU TEIJIOOOMEHHUKA,

T') TEIJIOBOW pacuer Ter1000MEHHHKA,

1) KOHCTPYKTHUBHBII pacyer arnmapaTa.

15. Tlpomecc KOHIIEHTPUPOBAHUSI PACTBOPOB TBEPJBIX HEIETYYMX BELICCTB MyTEM YIaJICHUS
JIETY4ero pacTBOPUTENS B BHJIEC IAPOB HA3bIBACTCH ... .

a) CYILKOH,

0) BBIIAPHBAHUEM,

B) OCYIIICHUEM,

T) KpUCTaTH3alHeH,

1) BbILIEIAYHBAHHIEM,

€) MEePEroHKOo.

16. CwmecutenbHble TEINIOOOMEHHHKH HCIOJB3YIOTCS B TeX CIydasX, KOria IIo
TEXHOJIOTUYECKUM YCIIOBHSM JIOIYCTUMO ... PadOUUX Cpel.

17. PactBop, comepKalMii TPH JAHHBIX YCJOBHSIX IPEEIbHOE KOJIMYECTBO PACTBOPEHHOIO
BEIIECTBA, HA3bIBACTCA ... .

18. B IpOTHBOTOYHBIX BBIIAPHBIX YCTAHOBKAX MEKIY CTYICHSIMHU CTaBST HACOCHI. Takue cxembl
UCIIONIB3YIOTCS JUIsl PACTBOPOB C OBICTPO PACTYIIEH ... IPU MOBBIIICHHH HX KOHIICHTPALIUH.

19. ...- mporecc, B KOTOPOM JBIXKYILEH CHJIOH SIBJISIETCS HE PA3HOCTh KOHLIEHTPALIU
KOMIIOHEHTa B (ha3ax, a OTIm4re paboueii KOHIEHTPAIMU KOMIIOHEHTa OT PAaBHOBECHOTO 3HAYCHHSI.



20. ...

Ha000pOoT.

- TIpolLiecc MepeHoca BelecTBa BHYTpU (asbpl: U3 Aapa MOTOKa K rpaHulle pasaena ¢gas u

21. ... - mpolecc mepeHoca BelecTBa U3 ofHOU (as3bl B APYryIo depes3 rpaHuiy pasaena a3 B
HaTpaBIEHUH JOCTHKEHUS paBHOBECHSI.

22. CymecTBOBaHME JaHHOW (pa3bl B crcTeMe WM paBHOBecue (a3 ompenensiercs MpaBuiIoM
(a3, WM 3aKOHOM paBHOBecUs a3 ... .

a)

I'u606ca,

0) Payuns,

B)
r)
23

24,

25

I'enpu,
Herorona.
. ®a30BOE paBHOBECHE OMPEACIACTCS TPEMSI TAPAMETPAMH: ..., ... U ... .
a) coctaB (KOHLICHTpAIIHS),
0) SHTANIBINS,
B) IUIOTHOCTB,
T) TeMIieparypa,
) IaBJICHUE,
€) BA3KOCTb,
€) TerI0npPOBOTHOCTH,
) TEIJIOEMKOCTb.
PaBHOBecHe npyu aOCOPOLMHU OMHUCHIBACTCS 3aKOHOM ...
a) Paymns,
0) JlanbroHa,
B) HproTOHAa,
r) [enpu.
. YpaBHeHue paboueil JMHMM mpolecca abCOpOLMU BBIBOJMTCS Ha OCHOBE YpaBHEHUS,

OIIKMCBIBAOIICT O

1.
2)
6)
B)
2.
a)
6)
B)
3.
2)
6)
B)
4.

a) TEIUIOBO# OaslaHC 3TOro mpomecca,

0) MarepualbHBII OaNaHc 3TOro Mmporecca,
B) paBHOBecHe MeX 1y (azamu,

T) pacupeneneHue cKopocTei B (asax,

1) Ipoliecc Maccorepeaayu u3 ¢assl B Gasy.

Bapuant Ne3

IopuieHs B Hacoce IBUKETCS:

BpaILATENbHO,

BO3BPATHO-IIOCTYIATENBHO,

MOCTYNATENbHO.

Bapborax:

JBIDKEHHE KareseK B MOTOKE ra3a

JBIDKEHHE TTY3bIPHKOB B CIIO€ KUIKOCTH

YHOC HUJIKOCTH U3 CJI0Sl HaCaIKu

KaBuranus:

pacrblUIeHHE KUAKOCTH B TIOTOKE ras3a

JHCTIEPTUPOBAHUE OJHOM JKUAKOCTH B APYTOM KHUIKOCTH

3aXJIONBIBAHUE ITy3BIPHKOB B KUAKOCTH.
Kak u3MmeHsiercss KpuTHYECKOe 3HadeHue Kpurepus PeliHonbpaca ajsl TeYeHHs JKUAKOCTH B

OPSIMBIX TIIaJKUX TPYOax MpH HATMYMHU BUOpALH?

a)
6)

HC NU3MCHSCTCA,
YBCIMYIUBACTCA,

B)IIPOXOAMT YEPe3 MAKCHMYM,

r)
5.
a)
6)
B)
r)
6.

najaer.
Kakwue 2 Trmma KoMIpeccopoB MCIIONB3YIOT TS CO37aHus TITyOOKOro BaKkyyma?
OCEBEIE,

POTaIMOHHEIE,

EHTPOOSIKHEIE,

MTOPIITHEBHIE.
JBmxkymas cuna GUiIbTpOBaHUS:



@) pasHOCTh IUIOTHOCTEH,

0) pa3HOCTH UMITYJIbCOB,

B) Tepenas JaBJICHUH,

) CHJIa HHEPLUH KHUIKOCTH.

7. LIuKIOH NPUHUMIUAIBHO OTINYAETCA OT HEHTPUPYTH:

a) 1o popme KopIryca;

0) pasmepamy;

B) OTCYTCTBUEM JIBH)KYILIMXCS YaCTei;

r) MarepuajoM Kopiryca.

8. I'maBHbIi pabounii opran ueHTpudyru:

a) potop;

0) xopmyc;

B) Bal.

9.V xunkoro oqHo(a3sHOro TEIIOHOCUTENS HanboJiee CUIIBHO 3aBUCHT OT TEMIIEPATYPHI ... .

a) IJIOTHOCTb,

0) TErI0eMKOCTb,

B) BS3KOCTb,

T') TEIIONPOBOJHOCTb.

10. Ilpn HamMuMu B Mape HEKOHACHCHPYIOUIMXCS Tra30B KO3(GQUIMEHT TEIUIOOTAaYH PE3KO
YMEHBIIAETCS 32 CUET 00pa3oBaHMsI CJOs ra3a BONM3M MOBEPXHOCTH IUICHKH, Yepe3 KOTOPBIA MepeHoC
napa OCYIIECTBIISIETCS 3@ CUET ... MEXaHH3Ma.

11. Tlpu mieHOYHOH KOHJCHCALMM TMapa TEPMUYECKOE CONPOTHBICHUE B OCHOBHOM
COCPEIOTOYECHO ... .

a) Ha OXJIAKIAeMOH ITOBEPXHOCTH;

0) B IUIGHKE KOHJICHCATA;

B) B Iape.

12. DkcTpakUMOHHBIHM anmapar COCTOUT U3 ... .

a) OpBI3rOyJIOBUTENS U TEIJIOOOMEHHUKA,

0) KOHJIEHCAaTOpa U BO3/IyXOIYBKH,

B) amnmapaTa ¢ MEIIaJKOi U OTCTOHHHMKA,

T) HeHTpU(YTH U anmaparta ¢ MEIaaKoH.

13. IlynbcaTopbl B SKCTPAKTOpax MPUMEHSIOTCS C LENbIO:

a) yJIydIllIeHus cenapanuu a3 Ha BBIXOJE,

0) ynydiieHus No/BOJIa TeIjla B arapar,

B) YBEIIMYCHHMS TIOBEPXHOCTU KOHTaKTa (a3 u koddduimenra macconepenayu.
I') I3MEHEHHUsI PAaBHOBECHOM KOHIICHTPAIIMU KOMITOHEHTOB.

14. U3orepma 3KCTpaKLUH — 3TO:

a) pabouast THMHUS Ha <y-X» JHarpaMme,

0) TUHMS PaBHOBECHS Ha «y-X» quarpamme mnpu t=const,

B) OJTHA M3 CTOPOH TPEYTr'OJIbHOM IHarpaMMBbl,

') KOHOZA,

1) OMHO/AIbHAS KPHBAsL.

15. VYpaBHenue paboueil JuHMM TpoLecca adCOpOLMM BBIBOOUTCS HA OCHOBE YPaBHEHHS,
OIMCBHIBAIOMIETO:

a) TEIUIOBOW OaJlaHC ATOrO Mpoliecca,
0) MaTepuaNbHbIA OanaHCc ITOro Mpolecca,
B) pacrpezienieHne KoHIeHTpanuii B (asax,
T') pacrpeneneHue ckopocrteii B hazax,
JT) Tiporiece Maccornepenaud u3 Gasel B hasy.
16. Pabouas nuHus npouecca abcopOLUK pacioioKeHa Ha Ky-X» THarpaMmme ... .
a) BBILIC IMHUH PaBHOBECHUS
0) HIKE IMHUY PaBHOBECHS,
B) COBIIAJIACT C JIMHUEH PaBHOBECHS,
T) IepeceKaer JIMHHIO PAaBHOBECHS.

17. B npOTHBOTOYHBIX TapeibyaThix adcopOepax CO CIMBHBIMH YCTPOWCTBaMHU (BEpTHKAIbHBIC
UJIMHAPUYECKIE KOJOHHBI) PEAIN3YIOTCS My3bIPHKOBBIN, MIEHHBIH, IIPOBAJIBHBIA U CTPYHHBIH PEKHMBL.
Kakoii pexxum Hanbomnee paunonanes?



a) PSKUM SMYIIBTUPOBAHHS,

6)
B)

PEXUM TTOABUCAHUS,
KPUTHYECKUI PEKUM,

T) PSKUM 3aXJIE0bIBAHUS.

18

a)
6

B)

. DKCTPaKTUBHYIO PEKTH(PUKAINIO OCYIIECTBISIOT C T0OABICHUEM K UCXOIHOM CMECH ...
WHEPTHOT'0 KOMIIOHEHTA,

) SKCTParupyroInero arcHTa,

BO3/yXa,

T) pa3meNnsroIero areHTa.

19

. ... - IIpoHECC MU3BJICUCHUA OJHOIO WM HCECKOJBKHX KOMIIOHCHTOB H3 pPACTBOPOB WA

TBCPABIX TCJI C TOMOLIBIO I/I36I/IpaTeJ'IBHLIX paCTBOpI/ITeJ'Ief/i.

a)
6)
B)

BhITIApUBAHIE,
MpoCTast MePeroHkKa,
AKCTPAKIIHS,

T) KpUCTaJIM3aIHs,

)
20
a)
0)

CyIIKA.
. DKCTpAaKT 370 ...

n30MpaTenbHBI pacTBOPUTEND,

pacTBOp LIENEBOT0O BEIIECTBA, U3BIEKAEMOI0 U3 Pa3EasIeMO cMecH

I/136I/IpaTeJ'H:HBIM PACTBOPUTCIIEM,

r)

21.

OCTATOK MCXOHOI'0 PACTBOPA MOCIIE MPOIEcca SKCTPAruPOBaAHUS.
- 310 mTporece AUGPY3HMOHHOrO pasjeicHUs KOMIIOHEHTOB cMmecH (pacTtBopa)

MMPpONyCKaHUEM YCPE3 MeM6paHy 3a CYCT PAa3HOCTU KOHUCHTPAILIUX PA3ACIIACMOrO KOMIIOHCHTA.

22
a)
6)
B)
)
23
24
a)
6)
B)
r)
25
a)
6)
B)
r)

. PaGouas miHus npouecca qecopOLUK pacloaokeHa Ha «y-X» JUarpaMMe ...

BBIIIIC JTMHUY PAaBHOBECHS,

HIDKE JIMHAH PaBHOBECHH,

COBIMAJACT C JINHUEH PaBHOBECHS,

nepeceKaeT JMHUIO PABHOBECHSI.

. UeM BblIIIIE JaBJICHHUE B alllIapaTe, TEM ... TEMIIEpaTypa KHIICHUS JKHJIKOH CMECH.

. B mepBoM nepuoze — nepro/ie MOCTOSIHHON CKOPOCTH CYILIKH M3 MaTepraia yAajsoT ...
CBSI3aHHYIO BIIary,

CBOOOAHYIO BIIary,

a7cOpOLIMOHHYIO BIIATY,

OCMOTHYECKYIO BIIAry.

. CKOpOCTh CYHIKH — 3TO ...

M3MEHEHUE BIKHOCTH MaTepHaa 3a eIMHHUILY BPEMEHH,

KOJIMYECTBO TEIJIa, NOABOJMMOE Ha MCTIApEHUE BJIard U3 MaTepualia B eJMHUILY BPEMEHH,
Macca BOJSHOIO Mapa, MPUXOAAIIerocst Ha 1 Kr abCOMOTHOTO CyXO0ro BO3IyXa,
M3MEHEHUE MacChl BHICYIIMBAEMOr0 MaTepyraia B TE4CHUU BPEMEHH CYILIKH.

Bapuant Ned
1. BHemHss 3a/1a4a THAPABIHKH-TEUEHHE KUIAKOCTH ... .

a) B TpyOax W KaHajax,

0) uepe3 3epPHUCTHIH CIOH,

B) B HEOIpaHMUYEHHOM KH/IKOM cpejie Wi 00TeKaHue eif TBEPIOro Terna.

2. ...-CyOCTaHIIMHM, B3TO KOJIHMYECTBO CYOCTAHIIMH TIEPEHOCHMOE 33 EIUHHILY
BPEMEHH Yepe3 eJMHMILY TTOBEPXHOCTH 3a CUET PA3IMUYHBIX MEXaHU3MOB TIEPEHOCA.

3. Hanop - 3T0 yzenbHasi MEXaHW4eCKasi SHEPTUS €AUHHIIBI ... XHIKOCTH. OOmmi
HArmop MOTOKAa JXHJKOCTH, SIBJSIFONIMNCS CYMMOH TpeX BH/OB Hamopa (reoMeTpU4ecKoro,
CKOPOCTHOT'O U MbE30METPHUYECKOTr0), IS JAHHOTO CEYEHHs TOTOKA BEIMYHHA ... .

4. ... - 00BEKT, OTpaKalOIIMil CBOWCTBA OpUTHHANA W 3aMEHSIONIMH €ro IMpH
MPOBEICHUH HCCIIEIOBAHH.

5. ...- u3ydeHue 00BEKTA C MOMOIIBIO 3aMEIIAONIeH ero MOJIEIH, BKIIOYAOIICH
MOCTPOEHUE MOJIENH, €€ HUCCIECIOBAHME U MEPEHOC MOIYYEHHBIX Pe3yJbTaTOB Ha OOBEKT —
OpHUTHHAI

6. Kakue KpuTepun XapakTepu3yroT M0100He THAPOMEXaHHUYECKHX TPOIIECCOB?

Pe, Fo, Re, Fr, Ho, Nu, Eu.



7. YCTaHOBUTE TpPAIUIMOHHYI IIOCIEAOBATEIILHOCTh IMPOSKTUPOBAaHUS U
W3TOTOBJICHUS KPYITHBIX MPOMBIIIIICHHBIX YCTAHOBOK.

a) TMPOCKTHPOBAHUE, HW3TOTOBJICHUE U HCCICIOBAHUE MONYIPOMBIIIICHHON
YCTaHOBKH, KOPPEKIIH KPUTESPHUATLHOTO YPaBHEHHS;

0) MPOEKTUPOBAHNE U U3TOTOBJICHUE MPOMBIIUICHHON YCTAHOBKH;

B) H3TOTOBJICHHE U HUCCICIOBAHWE MOJCIH, TONYyUYCHHE KPUTEPHATHLHOTO
ypaBHEHUS,

I) HW3rOTOBJICHHE M  KCCICJOBAHWE TMHJIOTHOM  YCTAHOBKH,  KOPPEKIUS
KPUTEPUATBHOTO YPaBHECHUSI.

8. Orcuér wu3OBITOYHOTO JaBJICHWUS HAYMHAETCS C ... JIABJICHHUS BBEPX
HEOTPaHWUYCHHO, a BaKyyMa- BHU3 JI0 a0COTIOTHOTO HYJIS

9. ...- mporuecc paszeieHus, MPH KOTOPOM B3BEUICHHBIE B CPEAC TBEPIbIC WU
JKUJIKUE YACTHIIBI OT/ACISFOTCS OT CIUIONIHOM (pa3bl o] IEHCTBUEM MaCCOBBIX CHII.

10. ...- mpormecc pa3zmencHus HEOJHOPOTHONH CHCTEMBI C TMOMOIIBID MOPUCTON
neperopoaxu. JIBuxKyie cuioi mporecca sBIsSeTcsl pa3HOCTb JaBICHUI.

11. Jlns mpOTHBOTOYHBIX ammapatoB (KHIKOCTh MBUXKETCS BHHU3, Ta3 — BBEPX) C
YBEIIMYEHUEM CKOPOCTHU Ta3a MOXKET HACTYIHTh SKCTPEMalbHasi CUTyallus, Ha3bIBaeMasl. .. .

12. - cucrema, cocrosimias M3 rasa ¥ paclpeleliCHHBIX B HEM TBEPJbIX YaCTHII
pa3Mepom Ooiee 5 MKM.

13. ... - cucrema, cocTosIas U3 ra3a W PaclpeICICHHBIX B HEM TBEPJbIX YaCTHUIL
pasMepoM MeHee 5 MkM, 00pa3yroniascs mpu rOPEHHH.

14. Kpurepuii ®pyna xapakTepu3yeT OTHOIICHHE CHII ... U ... B IOTOKE KHUKOCTH.

15. B XuUMUYECKOH TEXHOJIOTHMH MPUMEHSIOTCS B OCHOBHOM JIBa
THAPOMEXaHHUYECKUX METO/A Pa3/IeICHIs] HEOJHOPOIHBIX CHCTEM: ... U ... .

16. CmecutenbHbIE TEIJIOOOMEHHUKUA HCIONB3YIOTCA B TeX CiIydasx, Korjga o
TEXHOJIOTUYECKUM YCIIOBHUSM JIOIYCTHMO ... PaOOYMX Cpej.

17. PactBOp, comepxamuii TpU JaHHBIX YCJIOBHSIX TMPENEIbHOE KOJIHYECTBO
PacTBOPEHHOTO BEIECTBA, HA3BIBACTCA ... .

18. B npOTHBOTOYHEIX BBITIAPHBIX YCTAHOBKAX MEXKIY CTYIIEHSIMH CTaBSAT HACOCHI.
Takue cxeMbl UCIONB3YIOTCS ISl PACTBOPOB C OBICTPO PACTyIIECH ... MPU TOBBIIIEHHH WX
KOHIIEHTPAI1H.

19. ... - 310 mpouecc oOpa3oBaHus TBep oK (ha3bl B BUIE KPUCTAIIOB U3 PACTBOPOB
Y PacIlIaBOB, a TAKKE U3 Ta30B U MAPOB.

20. B mpOMBIIIIEHHOCTH UCIIOIB3YIOT JIBA OCHOBHBIX METOJa KPUCTAIITN3AIUH :

, B KOTOPOM TIEPEHACHIIICHUE pAacTBOpa JOCTUTAETCS VAAaICHHEM 4YacTH
pacTBOpUTENsS IyTEM BBIMAPUBAHUS TPH TMOCTOSHHOW KOHIICHTpaluu (TeMIiepaTtypa
MOCTOSTHHAS);

...., IPH KOTOPOM IIE€PEHACKHIIIEHUE PACTBOPA JOCTUTAETCS OXJIAXKICHHEM PacTBOpa
MPU COXPAHEHUU MaCChl PAaCTBOPHUTEISL.

21. Tlocme mpekpaimieHus BbBIJCICHHUS KPUCTAIJIOB PACTBOP CTAHOBUTCS
HACBIIIEHHBIM. Takoi pacTBOp HA3BIBAIOT ... .

a) OCTaTOYHBIM,

0) MaTOUYHBIM,

B) METaCTaOUIIBHBIM,

T) Ja0UIBbHBIM.

22. OT jApyrux TMpOILECCOB pa3ieieHHs C MeK(a3HbIM IIEPEHOCOM BEIIeCTBa
MeMOpaHHBIE IPOIECCH OTJIMYAeT HAWYHe ..., PA3ACISIONIEH B TPOCTPAHCTBE (a3kbl,
YYacCTBYOIIKE B MPOIECCE MACCOOOMEHa.

a) Mex(a3HOW MOBEPXHOCTH,

0) monynpoHuIaeMoi Tieperopoaku (MeMOpaHsbI),

B) pasJeisItoliel CTeHKH,

T) mepenajga TeMIepaTypsl,

J) BO3pACTaHUS SHTAILIIHNU (as3.

23. IlpuBeauTe B COOTBETCTBHE 3JIeMEHTHI 1 1 2 rpymi.

1.1. TBepaoe mopucroe Teo.

1.2. IornomaemMoe BEIIECTBO, HAXOSIIECECS B Ta3e WIN KHUJIKOCTH.

1.3. BemecTBo, mormioraeMoe U3 raza Win XUIKOCTH.



2.1. Ancop0ar.
2.2. AncopOeHT.
2.3. AGcopOTuB.
24. ]Jlmarpamma COCTOSIHHS BJIQ)KHOIO Bo3ayxa PaM3uHa moctpoeHa B KOOpAWHATAX
H-x. Eme xakue mapaMerpbl BIa)KHOIO BO3IyXa MOYKHO OIPEICIUTh 10 ATOW Auarpamme?
a) PHTPOIIHUIO,
0) TemmepaTtypy,
B) MaplHaibHOE AaBJICHHE BOASHOIO Mapa,
T) OTHOCHTEIIbHAS BJIa)KHOCTb,
1) a0COJIIOTHYIO BIaYKHOCTb.
25. Cymika, Ipu KOTOpOH MaTepral BICYIINBACTCS B TIOJIC
TOKOB BBICOKOW YaCTOTHI:
a) cyOnuManuoHHasi,
0) KOHBCKTHBHaf,
B) KOHTaKTHas,
T) TepMOpaAUAIMOHHAS,
) IMDJICKTPUYECKasl.

KpuTtepuu onieHKH YPOBHSI OTBETOB HA TECTHPOBAHUHU 0 AUCHUILIMHE
B1.B.JIB.03.02 «Temio- 1 MaccoOOMEHHOE 000PY/I0BAHUE NPeNPUSITHIT»

Pe3ynbpTaThl TECTHPOBAaHUS OLIEHUBAIOTCS MO CTO OAJTIBHOM IKaje. 3a KakKIbld MpaBUIIbHBINA
oTBer-4 Oamma, 3a HempaBwibHbIM oTBer-0 OamnoB. HaOpanHas cymma 0aiioB mepeBOOHUTCS Ha
JecATHOATIBHYIO IIKAITY:

bamier BPC=(6amib1 TectupoBanusi/100)*10.



MuHHCTEpCTBO HayKH U BhIcIero oOpa3oBanus Poccuiickoit denepannn
HwxHekaMCcKkuii XMMUKO-TEXHOJIOTHYSCKUI UHCTUTYT ((usman) dheaepaibHOro
TOCYIapCTBEHHOTO OIODKETHOTO 00pa30BaTEIHHOIO YUPEKICHHSI BBICIIETO 00pa30BaHUS
«Ka3zaHckuil HallMOHAJIBHBIN HCCIIEI0BATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»
Dakynvmem mexaHuuecku
Kageopa npoueccos u annapamog xumuueckux mexuonoeuil
Hamnpasnenue nonrorosku: 15.03.04 ABToMaTu3anus TEXHOJIOTHYECKHUX MPOIIECCOB U

IIPOU3BOJICTB
[Tpoduns/mporpamma:_ABTOMATH3ALUS TEXHOJIOTMIECKUX MPOLIECCOB M IPOU3BOJACTB (110

OTpacsm)

Cemectp 4,5*

YTBEPXIAIO
3aB. kadeapoii JI.H. Jlateinios
« » 20 T

Tembl pedepaToB
no nucuumiingae Bb1.B.JIB.03.02 «Tenio- 1 MmaccooOMeHHOE
000pVI0OBaAHHUE NMPEANPUATHII»

1 KommpeccopHble MaIIvHBbL.

AnmnapaTsl 1751 MOKPOTO IbIICYJaBIUBAHU.
CrpyiiHble HacOCHI.

[MukoHBI.

KuaxocTHbie GUIBTPBL.

["a3oBbIe PUIABTPHI.

OneKTpoPUIBTPHL

OcanurenbHble HEHTPUDYTH.

QunpTpyronme ueHTpudyru.
MexaHnndeckue MEIasKy.

0. AnmapaTsl ¢ «KUTISIITIM» CIOEM.

1. TpyGuaTble neun.

[Inenoynsle anmaparsl.

13. HacagouyHble KOJIOHHBL.

14. TapenpyaTblie KOJIOHHBI.

15. Brinmapssle annaparsl.

16. AseorpomnHas peKTU(pHUKAIHS.

17. DkcrpakTuBHas peKTU(UKALUS.

18. MomnekynsipHas TUCTHIUTSIIHSL.

19. AncopOmws.

20. KoHCTpyKIMU KOHBEKTHBHBIX CYIIHJIOK.
21. KoHCTpYKIMU KOHTAKTHBIX CYLIHIIOK.

22. KoHCTpyKIMH TepMOPAAUATUOHHBIX CYIIHIIOK.
23. KoHCTpyKIMU BICOKOYACTOTHBIX CYIINJIOK.
24. KoHCTpyKuMu CyOIMMAIIMOHHBIX CYLIHIIOK.
25. Anmapartsl 1151 MEMOpPaHHBIX ITPOIECCOB.

RBRO©ooNoOkwd P

[
no

Kpurtepnu oneHku bana
AKTyaJIbHOCTb TEMBI 1
IlonHOTa pacKpbITUS TEMBI 1
Hanmyne coOCTBEHHOM TOUYKHU 3pEHHUs 2
Hanuuue npesentauun 2
JIOrMYHOCTH M MOCIIEI0BATEIBHOCTD U3JI0KECHHUS 2
OTcyrcTBHE OIMOOYHBIX UM IPOTUBOPEUMBBIX MOJIOKEHUHN 2
HUmozo 10




MuHHCTEpCTBO HayKH U BhIcIero oOpa3oBanus Poccuiickoit denepannn
HwxHekaMCcKkuii XMMUKO-TEXHOJIOTHYSCKUI UHCTUTYT ((usman) dheaepaibHOro
TOCYIapCTBEHHOTO OIODKETHOTO 00pa30BaTEIHHOIO YUPEKICHHSI BBICIIETO 00pa30BaHUS
«Ka3zaHckuil HallMOHAJIBHBIN HCCIIEI0BATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»
Dakynvmem mexaHuuecku
Kageopa npouyeccos u annapamos xumuueckux mexumonouii
Hamnpasnenue nonrorosku: 15.03.04 ABToMaTu3anus TEXHOJIOTHYECKHUX MPOIIECCOB U

IIPOU3BOJICTB
[Tpoduns/mporpamma:_ABTOMATH3ALUS TEXHOJIOTMIECKUX MPOLIECCOB M IPOU3BOJACTB (110

OTpacsm)

Cemectp 4,5*

YTBEPXIAIO
3aB. kadeapoii JI.H. Jlateinios
« » 20 T

KomimuiekT 3a1aHuii 1Jis1 KOHTPOJbHOM PadoThI

o gucuunaube b1.B.J1B.03.02 «Teni0- 1 MaccooOMeHHO0e
000py/10BaHME NPEANPUATHIA»

Pemmmte 6 3amau: 2- mo ruapaBiuKe, 2-M0 TEMJI0OOOMEHY U 2- TO
MaccooObmeny. OOsizarenen Oubnuorpaduyeckuii cnucoxk. Homep Bapuanrta-mo
nocjaeaHuM nudpaM HoMepa 3a4éTKU. Y CIIOBHUS 3aJ1a4 IMUCaTh MOJHOCThIO. Pemath
TOJILKO BapHaHT (a).

Howmepa no nopsaky | Homepa 3anau
1 1, 29
2 4,15
3 9,22
4 6, 27
5 3,13
6 5,15
7 10, 30
8 11, 14
9 2,28
10 7,17
11 8,16
12 3,12
13 13, 22
14 19, 24
15 18, 20
16 2,23
17 20. 28
18 16, 24
19 11,13
20 10, 23
21 14, 25




22 19, 26
23 6,27
24 5, 15
25 17, 30
26 12,21

3ajauu mo rugpaBINKe
3amaua 1. Paspexxenue B anmapare wusMmepsiercss U-o0pasHbIM TATOMEpOM,
3aMOJIHEHHBIM cepHOM kucnotoi muotHocThio 1800 kr/m3. Ilokazanue Tsaromepa 3 cM. Haiitu
a0coJIIOTHOE NaBiieHUe B ammapare B [la, eciu Oapomerpudeckoe jaaBieHue B MM pT cr. a)
B=740 mm pr c1, 6) B=745 MM pt ct, B) B=750 MM pr cT, T) B=755 MM pr cT, ) B=760
MM pT CT , €) B=765 MM pr cT.
3amaya 2. MaHoMeTp Ha TpyOOIPOBOJE, 3alIOTHEHHOM >KUIKOCTHIO TUIOTHOCTHIO
p kr/m3, nokasbiBaer naienue 0,18 kr/m3. Ha kakyro BbICOTY N Hal TOYKOW MPUCOCTUHECHUS
MaHOMETpa MOJHUMAETCS B OTKPHITOM IMbE30METPE JKUIKOCTh, HAXOMASIMAsACS B TPyOOIpOBOJIE.
a)p = 800 kr/m3,6)p = 850 kr/m3,B)p = 900 kr/m3,1)p = 1000 xr/m3,1)p = 1050 kr/m3, €)p=1100
Kr/M3.
3amaya 3. Ha mansiii mopuieHs guametpoM 40 MM pydHOTO THAPABIUYECKOTO
npecca paeiictByer cuina 589 H (60 krc). IlpeneOperass moTepsiMH, ONPENEIUTH CHILY,
JIeMCTBYIOILIYIO Ha IPECCYEeMOE TeJIO, €ClIU AuameTp 6osibiioro noputs D mm.
a) D=200 MM, 6) D=250 mm, B) D=300 mm, r) D=350 MM, 1) D=400 mm, ¢) D=450 mm.
3amaua 4. Jlunamuueckuilt koapduuueHt Bszkoctu xuakoctd npu S00 C 30
mIlaec. OTHOCUTENBHAS TIIOTHOCTD KUAKOCTU A. OmnpeaenuTs KHHEMaTHYeCKH KodhPUireHt
Bsa3koctH. a) A=0,8; 6) A=0,85; B) A=0,90; r) A=0,95; n) A=1,0; ¢) A=1,05;
3agaua 5. XonoauibHUK cocTouT u3 19 tpy6 nuamerpom 20x2 mm. B tpyOHOE
IPOCTPAHCTBO XOJIOJMJIBHUKA MOCTYHNaeT BoJa IO TpyOONpoBOAY AMAMETpoM 57X3,5 MM.
CkopocThb BOAIBI B TPYOOIIPOBOIE ® M/C. ONpeAeuTh CKOPOCTh BOJIbI B TPYOaX XOJOAUIbHUKA a)
®=0,8 m/c ,6) ®=1 m/c, B) ®=1,2 m/c, T) ®=1,4 m/c, 1) ®=1,6 m/c, €) ®=1,8 m/c.
3amauda 6. ITo TpyOam TemnooOMeHHUKa, cocTosuiero u3 379 tpyd auamerpom
16x1,5 mm, npoxoaut a3ot B koimdectBe V M3/4 (mpu 00 C u 760 MM pT.CT) MO AaBICHHUEM
Pu36=3 krc/cm2 (0,3 mIla). Azot Bxoaut B Temiooomennuk npu 1200 C, Beixoaut mpu 300 C.
OrmpenenuTh CKOPOCTh a30Ta B TpyOax TEMIOOOMEHHHMKA Ha BXoJe M Ha Bbixoze: a) V=5800
Mm3/4, 6) V=6000 m3/4, B) V=6200 m3/4, 1) V=6400 m3/4, 1) V=6600 m3/4, €)V=6800 m3/u.
3amaua 7. Breipasute B 00IIeM BHJIEC THIPABIMYECKUI PaguyCc MpPH HAMIOPHOM
TEUCHUH: ) VI KOJIBIIEBOTO CEUYCHHs; 0) JJIsl KBAJAPATHOTO CEUCHHS; B) JJISI MPSMOYTOJIBHOTO
CEUYCHHS; T) I KPYIJIOrO CCUCHHUS; 1) I POMOHYECKOTO CEUCHHS; €) JJIsi PAaBHOCTOPOHHETO
TPEYroJIbHUKA.
3amaua 8. OmnpenenuTh PEKUM TEUYCHHS BOJBl B KOJBIIEBOM MPOCTPAHCTBE
TeIooOMeHHUKa Tuna «Tpyba B TpybOe». HapyxHuas tpyba 96x3,5MM, BHYTpeHHsISI 57X3 MM,
pacxoj Boabl V M3/4, kunematuueckuii koddduiment Bs3koctu Boabl 10-6 m2/c: a)V=1,8 m3/y;
0) V=2,2 m3/4; B) V=2,6 m3/4; r) V=3,0 m3/u4; 1) V=3,4 m3/4; e) V=4,0 m3/4.
3amaua 9. Ompenenuth MECTHYIO CKOPOCTh Ha OCH TPyOONpOBOAA AHAMETPOM
57x3,5 MM mpH MNOpoTEKaHMM IO HeMmy Boabl B KkommdectBe V wm3/4. KunHemarnueckwii
ko3 dunuent Bsa3koctr Boabl 10-6 m2/c. a) V=0,2 m3/4; 6) V=0,4 m3/4; B) V=0,6 m3/u;
r) V=0,8 m3/u; n) V=1wm3/g; e) V=1,2 m3/u.
3amava 10. Hacoc mepekaumBaeT )HJIKOCTh IUIOTHOCThEO p Kr/M3. [lokazanwme
MaHOMETpa Ha HarHerateabHoM TpybompoBoge 1,8 «krc/cm2 (0,18 MIla), moka3aHue
BakyyMMeTpa (pa3pexeHre) Ha BCachIBAaloIIeM TPYOOMpoBoOIe Iepea HacocoM 29 MM pT. CT.
Manomerp mnpucoeauHeH Ha 0,5 M Beime Bakyymmerpa. JlmameTpsl BCAchIBAIOMIETO |
HarHeTaTeJIbHOro TPyOOIpoBoaa oauHakoBbl. Kakoii Hamop pasBuBaer Hacoc? a) p=800 kr/m3,
6) p=850 kr/m3, B) p=900 kr/m3, r) p=1000 xr/m3, 1) p=1050 kr/™m, €¢) p=1100 kr/m3.



3anmava 11. Hacoc nepekaunBaeT )XMJIKOCTb IUIOTHOCTBIO p KI/M3 U3 pe3epByapa
¢ atMoc(epHBIM JaBICHUEM B ammapaT, JaBleHne B KoTopoMm Pu36=37 krc/cm2, wiu 3,7 MIla.
Bricota mogbema 16 M. OOmiee conmpoTHBIICHHE BCACBHIBAIOIICH M HAarHETATEIbHOW JTUHHKA 65,5
M. OnpenenuTh moyiHBIA Hamop Hacoca. a) p=800 kr/m3, 6) p=840 xr/m3, B) p=880 kr/m3, 1)
p=920 kr/m3, o) p=960 kr/m3, e) p=1020 kr/m3.
3anmaua 12. Onpenenuts KI1J1 HacocHoit yctanoBku. Hacoc momaer 380 nm3/mMunH
KUJKOCTU OTHOCUTENbHOU TUIOTHOCTH A. Ilomusiit Hamop 30,8 m. [loTpebisemas aBurarenem
morHocTh 2,5 kBT. a) A=0,83; 6) A=0,86; B) A=0,90; r) A=0,95; n) A=1,02; ¢) A=1,08;
3amaua 13. [IpowmsBoauTenbHOCTh Hacoca 14 am3/c KUIAKOCTH OTHOCHTEIBHOMN
mwiotHoct A. Tlomsbii wHamop 58 ™, KIIJI nacoca 0,64, KIIJI mepemaun 0,97, KIIJ
anektpoasuratelis 0,95. Kakoi MoriHocTH ABUraTe b Haja0 ycTaHOBUTH? a) A=0,85;
0) A=0,91; B) A=0,97; r) A=1,03; 1) A=1,08; ¢) A=1,12;
3anaua 14. Ilo tpyOe nuamerpom 37x3,5 MM TeueT KHUIKOCTb CO CKOPOCTBIO (.
3a CKOJIBKO MHHYT MO>KHO 3aIlOJIHUTh eMKOCTh 00beMoM 10 M3 ? a) =1 m/c,
0) =1,3 M/c, B) ®=1,7 M/c, 1) ®=2,1 m/c, 1) ®=2,3 m/c, €) ®=2,5 m/c.
3agauva 15. mpu KakOM MaccoBOM pacxoJie BOJbI B TpyOe nuameTpoM 25x2 MM
Oyzer HaOmooaTbcs pasBUTHIM TypOyieHTHBIH pexum? IlmotHocts Boasl p=1000 xr/m3.
Bsi3zkoctb Bonibl v M2/c. a) v=0,6x10-6 m2/c, 6) v=0,8x10-6 m2/c, B) v=1,0x10-6 m2/c,
r) v=1,2x10-6 m2/c, n) v=1,4x10-6 m2/c, €) v=1,6x10-6 m2/c.
3amaua 16. O0bem momarnueii BauHsl 0,35 M3 . Boma momaéress B Heé 110
TpyOorpoBoay auamerpoM 12 mm. Ompenenuth pexxuM IBUKEHUS BOJBI B TPyOe, eclid BaHHA
3aoJHsETCsT BOIoM 3a T MuH. a) =10 muH, 6) 1=13 muH, B) 1=16 muH, r) =20 MuH, 1) 1=25
muH, €) =30 muH. Bszkocts Boabl v=10-6 m2/c.
3anmaya 17. B annapare umeercs irok nuametrpoM 500 mM. Haiitu cuny naBneHus
KUJKOCTA Ha KPBIIIKY JIFOKA, €CJIM BBICOTA CTOJI0A >KUIAKOCTH Hal HeHTpoM jroka 1500 mw.
N30bITouHOE naBienue Hap crnoeMm xkuakoct 0,5 MIla. [IMOTHOCTE KUIKOCTH p. a) p=800
kr/m3, 6) p=840 kr/m3, B) p=870 kr/m3, 1) p=920 kr/m3, 1) p=960 kr/m3, ¢) p=1030 kr/m3.
3amaya 18. Tpyba mmamerpom 100 MM, 1O KOTOpO¥l HIBMXKETCS BO3AYX CO
ckopocThio 15 m/c, pa3BerBiseTcst Ha aBe TpyObl auamerpom d. a) d=45 mm, 6) d=50 mmM, B)
d=55 mm, r) d=60 mm, 1) d=65 mm, €) d=70 mm. HaiiTii CKOpOCTh BO3/1yXa B OTBETBICHHSX.
3amaua 19. 3a xkakoe Bpems 3anoiaHUTCs eMKkocTh Ha 200 71, ecinu B He€ mocTynaer
BoJ1a 1o Tpyoe muamerpom 20 MM co ckopocThio ®? a) ®=1,0 m/c, 6) ®=1,5 m/c,
B) ®=1,6 M/c, 1) ®=1,9 M/c, 1) ®=2,2 M/c, €) ®=2,5 m/c.
3amaua 20. [To xanany cedennem 200x300 MM JBUKETCSI BO3YX CO CKOPOCTHIO
o. Haiitun kputepuii Peiinonbaca, ecian Ba3kocTh Bozayxa 1,5x10-5 m2/c. a) w=10m/c, 6) ®=12
M/c, B) ®=14 m/c, T) ©®=16 m/c, 1) ®=18 m/c, €) ®=20 m/c.
3agaua 21. Haiftm maccoBwiii pacxon Bosayxa ¢ BszkocThio 1,8x10-5 Tla wm
IUIOTHOCTBIO 1,2 Kr/mM3 uepe3 TpyOy auamerpom d, mpu KOTOpoM Oy[eT HOCTUTHYT Pa3BHTHIM
TypOynenTHbIi pexum. a) d=200 mm, 6) d=250 MM, B) d=300 mm, r) d=350 mm, 1) d=400 mm, €)
d=450 mm.
3agava 22. M30bITOUHOE JaBieHWE B ammapaTe nuamerpoM 3 M Pus6. Bricora
cios Boabl B ammapate 5 M. [lImotHocTs Boasl p=1000 kr/m3. HaliTu cuiny naBieHUs: Ha HUKHIOO
KPBIIKY. a) Pu36=2 at™; 6) Pu36=2,5 at™; B) Pu30=3 at™; r) Pu36=3,5 at™; 1) Pu36=4 at™m; e¢)
Pu36=4,5 at™m.
3amaua 23. B éMKOCTH ¢ BOJOPOJOM HMEETCs paspekenue (Bakyym) PBak u
noiepkuBaercss temreparypa 800C. HailiTé MIOTHOCTH BOJOPOJA, €CIOM 0apoMETpUYEecKOoe
nasiienue 745 mm pt ct.: a) PBak=100 mm pr ct. 6) PBak=150 MM pr cT.
B) PBak=200 mm pr ct. 1) PBak=250 mm pr cT. 1) PBak=300 MM pT cT. ¢) PBak=400 mm
pT CT.
3amaua 24. Yepes tpyby mumamerpom d m mamHON L momaérest 3,6 Teic. mM3/4
BO37yXa. Bo CKOJIbKO pa3 HaIO yBETHUYHUTH HAIOP BEHTHIATOpA Ui momaun V m3/d4 Bo3myxa?
Koapdumuent rugpaBamdeckoro TpeHUsT A TocTosHeH. lloTeps Hamopa Ha TpeHHE



NpOTNOPIHOHaNIbHA KBaApaTy ckopocTu Bo3ayxa: a)V=4000 m3/4; 6)V=4500 m3/4; B)V=5000
Mm3/a; ) V=5500 m3/4; 1) V=6000 m3/4; ¢) V=6500 m3/u.
3anmaua 25. CkopocTHO# Hamop Bojbl B TpyOe amamerpom 50 mm pasen hck |,
HalTH MACCOBBIM Pacxo/l BOAbI, MPUHUMAs JOKAJIBbHYIO CKOPOCTh 3a CpeHIOK0. I110THOCTE BOIBI
1000 xr/m3. a) hck=10 MM, 6) hck=15 mmM, B) hck=18 MM, 1) hck=22 mwm,
1) hcxk=26 mm, e) hck=30 mm.

3agaya 26. Haiitu tutotHocts 5Tana (C2H6) mpu temmepatype 100 O0C wu
U30BITOYHOM JaBieHMH Pu30 , ecim OGapomerpuueckoe jaaBieHue paBHO 750 MM pT. CT.. a)
Pu36=10 xIla; 0) Pu36=25 klla; B) Pu36=40 «xIla; r) Pu30=60 klla; n) Pu36=80 «klla; ¢)
Pu36=120 kIIa.

3anmaya 27. Haiitu quametp TpyObI 1uist 3amoiaHeHus: eMkoctd 60 M3 3a T MuH.
Ckopoctb Bombl 2 M/c: a) t=10 muH, 0) t=12 muH, B) =14 MmuH, 1) t=16 MuH, a) 1=18 MuH,
¢) =20 MuH.

3amaya 28. [lo Tpy6e nuamerpom d u mmHOM L nepexaunBaercst 5 M3/4 BoBI.
Bo ckoJbKO pa3 U3MEHUTCS THAPABINYECKOE COPOTUBIICHHUE IIPU YBEIIMYCHUN PACX0a BOIBI J10
V M3/4, ecnu kK03()UIMEHT THAPABINIECKOTO TPEHUS NOCTOSHEH, a MOTeps HAaropa Ha TPEHHE
IpONOpPIMOHANIbHA KBaJpaTy ckopoctd Boibl ? a) V=6 m3/4; 0) V=8 m3/4; B) V=10 m3/y; 1)
V=12 m3/4; 1) V=14 m3/4; ¢) V=16 m3/q.

3anaua 29. Ilo TpybonpoBony BHyTpeHHUM auameTpoM 200 mM, mmnoit 1000
M mepeaaercs Boaopo B konudectBe G kr/4. Cpennee abcomotHoe naBienue B cetu 1530 mm
pt cr. Temneparypa raza 27 0C. Onpeznenuth motepro naBieHus Ha Tpenue: a) G=75 kr/4, 0)
G=85 kr/4, B) G=95 kr/4, r) G=100 kr/u, x) G=110 kr/4, e¢) G=120 kr/u. Kosddwuimenr
ruapasiaudeckoro tpenus A = 0,03.

3amaya 30. CkopocTh cTpyu Ha BbIXxoje u3 u(p@dy3opa TOPH30OHTAIHLHOTO
BOJIOCTpYitHOTO Hacoca ® M/c. Boga Beixogut u3 auddysopa moa arMochepHbIM J1aBICHUEM.
Juamerp BbIXOogHOTO OoTBepcTus nuddysopa (ceuenue IlI) 62 MM, nuamerp oTBepcTHs CcOIuia
(ceuenne 1) 30 mm. Mcmonw3ys ypaBHeHHe bepHysutH, onpenenmTh TEOPETUIECKYIO BhICOTY H,
Ha KOTOPYIO MOJKET OBITh MOJHSATA OTKaYMBaeMasl U3 OTKPHITOH €MKOCTH BOja, a) ®=1,4 M/c, 0)
®=1,6 m/c, B) ®=1,8 m/c, ) ®=2,0 m/c, 1) ®=2,2 m/c.

3aga4ym o TenI000MeHy.

3amaua 1. B temmooOMmennuke G t1/4 arerona oxnaxmarorT oT 50 °C go 30 °C
Bono#, HarpeBaromeiics or 20 °C go 30 °C. Haiitm pacxon Boabsl U KoddduiumeHt
TeIUIoNepeayn mpu MoBepxHocTH Termonepenaun 9 m2 . Temmoémkocts ameroHa 2263
JIx/(xr*K), a) G = 41/4,6) G =61/4, B) G =87/4, 1) G =51/4, 1) G = 71/9, €) G = 91/u.

3amaua 2. B KoOHAeHcaTOpe C TIOBEPXHOCThIO TermooOMena 142 wm2
KOHJICHCUpYyeTcsi mapel Toiyona mpu temmeparype 110 °C. Boma B kommdectBe V Mm3/4
HarpeBaercsi oT 20 no 45 °C. Haiitu cpenuuii TeMnepaTypHbIi Hamop, TEMJIOBYIO HArpy3ky U
ko3 duuueHt rterionepenayn. Temnoémkocts Boabl 4190 JDxk(kr*K), a) V=10m3/4, 0)
V=15m3/4, B) V=20Mm3/4, r) V=12,5m3/4, 1) V=17,5Mm3/4, ¢) V= 22,5m3/u
3agaua 3. B peakrope mpotekaer peakius ¢ BbiaeneHueM Q kBT TeroBoif

sHepruu. Temno OTBOAMTCA BOJOH, mpoxojsdmed mnmo Tpyokam auamerpom 20x2 MM U
HarpeBaromieiicst ot 35 °C go 45 °C. OmnpenenuTh pacxo] BOAbI U YUCIO TPYO, IpU KOTOPOM
Oyzer oOecneueH pa3BUTHIM TypOYJIEHTHBIH pexuM e€ TeueHus. TernoéMKOCTh BOJIBI
4190/1x/(xr x K). Bsskocts Bogbl  10-6 m2/c, a) Q = 100 xBt, 6)Q = 120 kBT, B)Q = 150 BT,
r) Q =110 xBr, 1)Q =130 kBT, ¢)Q =140 kBT.

3anaua 4. B termooOmennuke co 111 tpy6kamu nquamerpom 25X2 MM U JUTMHOM
4m HeoOxomumo HarpeTb Boay oT 15 °C nmo 42 °C. HarpeB ocyuiecTBisieTCs BOJSHBIM MApoM,
koHaeHcupyroumumes npu 120°C. Haiitu pacxoz Boabl, ecinu ko3¢huienT remonepenaun K =
(B1/M2xK), Termoemkocts Bozbl 4190 JIx/(kr 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 Bt/(M2 x K), 1)K=1500 B1/(M2 x K), ¢)K=1850 B1/(M2 x
K).



3anmaua 5. YaitHuk maccoil 1kr ¢ aByms auTpamu Bojbl U Temmepatypoit 20 °C
MOCTABHJIM Ha Ta30By0 IHTy. Uepe3 T MUH BOJa 3aKuIena. 3a Kakoe BpeMs IpPH TaKOM JKe
nosBojie Terwia BeIKUOKUT 15% Bomwl? Temmoemkoctsh cramu 500 Ix/(kr x K),TemmoeMkocTsb
BozbI 4190 JIx/(xr x K), Teruiora mapooOpazoBanus Bojbl 2260 kJx/kr, a) T = 8 muH, 0) T = 12
MUH, B) T =15muH, r) t =10 muH, 1) T = 13,5 muH, €) T = 17 MuH.
3agaua 6. B TemnmooO6mennuke npu temmneparype 117,7 °C kongencupytorces G
KI/MHH MapoB OyTHJIOBOTO criupTta. Bosia npoxoaut no tpyOkam 25 X 2 MM U HarpeBaercs oT 25
°C ngo 43 °C. Haiftu pacxoa BOAbI U YHUCIO TPYOOK, NMPU KOTOPOM OyneT HabIoIaTbes
TypOYJeHTHBIN pexuM e€ TeueHus. Temnora koHAeHcaruu OyruioBoro crupta 589 JIx/kr,
termnoeMkocth BoAbl 4190 Jx/(kr x K), Bsaskocts Boabl 10-6m2/c. a) G =60 kr/mun, 6) G =90
kr/muH, B) G = 120 kr/mMuH.
r) G =70 kr/mMun, 1) G = 80 kr/muH, ¢) G =115 xr/mMuH.
3amagya 7. B MexXTpyOHOM TNPOCTPAHCTBE HCHAPUTENS KOHACHCUPYETCS
BoAsHOM map mpu Temmeparype 120 °C. B TpyOHOM mnpocTpaHCTBE KHMMT OCH307 MpH
temneparype 80 °C. Koadpduuuent termooraaun mis napa 10 kBt /(M2 x K), a st 6ensona 1
kBt /(M2 x K). Haiitu TemnepaTypy CTEHKH CO CTOPOHBI Iapa U CO CTOPOHBI OCH30JIa MpH
koapdunuente temtonepenaun K=Bt/(M2 x K), a) K=300 B1/(M2 x K), 6) K=500B1/(M2 x K),
B)K=800BT1/(M2 x K), r) K=200 B1/(M2 x K), 1) K =400 B1/(M2 X K), €¢) K =600 B1/(M2 x K).
3agaua 8.G kxr/u xmopodopma Heobxomumo Harpetb oT -10 °C  jmo 61 °C
HACBIIIEHHBIM BOJISTHBIM TapoM ¢ Temneparypoit koraeHcanuu 100 °C . MoxHO 7 A 3TOTO
UCIOJb30BaTh TEIMIOOOMEHHUK ¢ 37 TpyOKamMu auamMeTpoM 25X2 MM JUIMHOM 2 M IpH
k03 purrente termnonepenaun 250 Bt/(M2 x K)? TemnoemkocTs xiaopodopma 965 Jx/(kr x K),
a) G=4000 kr/4, 6) G=5000 kr/4, 8) G=6000 kr/4, r) G=3000 kr/4, 1) G=7000 kr/4, ¢) G = 8000
KI/4.
3anaua 9.B TemnoobMeHHuke mpu temiepaTtype 85 °C KOHAECHCUPYIOTCS Maphbl
OeH3ona, a Boga HarpeBaercs oT 34 °C 1o 44 °C. TermiooOMeHHUK UMeeT N TpyOOK TuaMeTpoM
25 X 2 MM, 1O KOTOPHIM MPOXOJMT Boja. HaWTH cpemHUil TemmepaTypHBIH Hamop U pacxon
BOJIbI, 00ECTIEUMBAIONINI Pa3BUTHIM TypOyNeHTHBIN pexxum e€ TedeHus. Bsskocts Boasl 10-
6M2/c, a) n = 206 i, 0) n = 257 wr., 8) N =384 wr, r) N =747 r., 6) N =666 1T, B) N
=1048 mr.
3amaya 10. B xonogunsHuke npu temnepatype -6 °C ucnapsercs G kr/mMuH
xaasoHa -12. CKOJIbKO JibJ]a B HEM MOXHO IMOJIYYHTh 3a CYTKH U3 BOJbI ¢ TemmepaTtypoit 20 °C .
Temmoemkocts Boabl 4190 Ix/(kr x K). Temnora kpucrammnszanuu Boasl 380,7 k/[x/kr. Termiora
napoo0OpasoBanus xiagona 158 kJIxk/kr, a) G = 2 kr/muH, 6) G = 4 kr/muH, B) G = 6 Kr/MuH, T)
G = 8 kr/muH, 1) G = 10 kr/muH, €) G = 12 kr/MuH.
3agauya 11. Haiitu pacxon BojasHOro mapa co cremeHbio cyxoctn 0,95 u
temneparypoii 110 °C mis Harpesa V m3/4 Bozayxa ot -30 °C g0 20 °C . OnpenenanTs cpeaHuin
TeMIlepaTypHbIii Hamop. Terota koHaeHcanmuu mapa 2234 xJDx/kr. TemmoeMKocTh BO3ayxa
1000 Tx/(xr x K), a)V=12x103 m3/ua , 6)V=16x103 m3/u , B)V=2x104 m3/4, r)V=10x103 m3/4 ,
n) V=14x103 m3/ua , ¢) V=18x104 m3/u.
3agada 12. B temnoobmennuke G 1/4 metanona HarpeBatot oT — 10 °C o 60 °C.
Bona nemxkercst npotuBoTokoM u oxiaxkaaercs ot 80 °C mo 40 °C. OnpenenuTh pacxo BOJbI U
CpedHHil TemIeparypHblii Hamop. TemmoemkocTs MeTmioBoro crmmpra 2515 JDk/(kr x K).
Temnoemkocts Boapl 4190 JIx/(kr x K), a) G =3 1/4, 6) G =6 1/4, B) G =9 1/9, 1) G = 2 1/4, 1)
G =5 1/y, e) G=81/.
3amgaua 13. B kamopudepe V m3/4 Bo3ayxa Harpesaror ot - 10 °C go 35 °C Booif,
oxnaxpaaromieiics To 70 °C go 48 °C. Haiitu pacxox BOABl M CPEIHUM TeMIIEpaTypHBIN HaIop
npu npotuBoToke. TemmoemkocTs Bo3ayxa 1000 JIx/(kr x K). Temmoemkocts Boabt 4190 JIox/(kr
x K), a) V =104 m3/4, 6) V = 1,5x104m3/4, B) V = 2x104m3/4. 1)V = 1,2x103m3/4, 1) V = 1,6 X
103 m3/4, ¢) V=1,8x104 m3/u.
3amaua 14. B TermooOmennuke ¢ 783 TtpyOkamu auameTpoMm 25 X 2 MM H
muHOW 4 M ucmapsiercss tonyon mnpu Temrepatrype 110,8 °C. Temmeparypa KoHAEHCAIMH



BoastHOoro mapa 133 °C. Haiitu TemioByio Harpysky, eciau koadduuuent temnonepenaun K =
(Br/mM2 x K), a) K=800Bt/(M2 x K), 6) K= 1500 Bt/(M2 x K), 8) K=2000 Bt/(M2 x K), 1) K=
1000BT1/(M2 x K), 1) K = 1200 Bt/(M2 x K), ¢) K = 1800 B1/(M2 x K).
3anmaua 15. Dnektpuueckuii mojporpesatenib BoAbl MomHocThio 10 kBT mmeer
maccy 10kr u comepxut 501 Boabl. 3a Kakoe BpeMs BOJIa HArPeeTCs 10 TEMIEPaTyphbl KUIICHUS,
ecnu ee HauanbHas Temmeparypa t °C? Ckoabpko BOJbI BRIKUIUT 32 15 MuH. TenmoeMKkocTs cTanu
500 JIx/(xr x K),rermoemkocts Bojbl 4190 JIx/(kr x K), Terumora mapooGpa3oBanus Boibl 2260
k/x/kr,a)t =10°C,6)t=20°C, B)t =30°C, )t =15°C,06)t= 25°C, B)t =35°C.
3anaua 16. B pexynepatuBHOM TenaooOMeHHUKE HEOOX0auMO HarpeTs 14,4 1/4
n3zobyranona ot 20 °C ngo 40 °C 3a cuer Temna OyraHona , pacxon koroporo 10,8 1/4, a
HavanbHas Temmeparypa t C. OmpenenuTh MOBEPXHOCTh TemaooOMeHa mpu KoddduimeHnte
teronepenaun 150 (Br/m2 x K), Temmoemkocts u3o0yranona 2560 x/(kr x K), a) t = 100 °C,
0)t=109°C,B)t =117,7°C, 1)t =105°C, 0) t =112 °C, B)t = 115°C.
3amaua 17. B cMmecutenbs ¢ MeXaHHMYECKMM MNpuBOAOM MoinHocThi0 40 kBt
3arpy3unu 250 kr kayuyyka ¢ Temneparypoit 15 °C. 75% noaBoaumMoii sHeprum uieT Ha pa3orpes
Kaydyka g0 temnepatypsl t °C, a octanbHast SHEprusi OTBOAUTCS BOAOM, Harpepatoreiics oT 30
°C o 38 °C. HaiiTu pacxoa BOAbl U IPOAOIKUTEIHHOCTH OJTHOTO MHUKIA. TemIoeMKocTh KaydayKa
1680 x/(xr x K),remmoemkocts Boabl 4190 /Ix/(xr x K), a) t =50 °C, 6) t = 60 °C, B) t = 70 °C,
r)t=80°C, n)t=90°C,e)t=98°C.
3anaua 18. B crampHo#i emkoctu (Terumoemkocth crtanum 500 Jx/(kr x K))
maccoi 2 kr coaepxutca 10 kr Boabl ¢ HadanbHOU TeMmieparypoil t °C. 3a kakoe Bpems BoJa
Harpeercst 1o 100 °C snekTpoHarpeBaresieM MOIIHOCThIO 3 KBT? Ckoibko BpeMeHHU yHIeT Ha
ucnaperue 2 kr Bojasl? Termoemkocts Bojabl 4190 JIx/(kr x K), Terumora ucnapesrus Bojasr 2260
kJIx/kr, a)t=10°C, 6) t=15 °C, B)t=20°C, r)t =25°C, n) t =30°C, B) t = 35°C.
3amaya 19. Ammapar nuamerpoM 1 M M JUIMHON 4 M TMOKPBIT CTEKJIOBATOM
tommuao# 20 MM ¢ ko3ddurentom tertonposoaroctu 0,04 Br/(m x K). Temneparypa cTeHKd
arnmapara t °C, Bo3nyxa B nmomeriernu 20 °C. Koadduiment termooraaun k Bo3ayxy 10 Br/(m2
x K). HaiiTu TemnoBoii moTok kK Bo3ayxy, 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 KOXyXoTpyOuaToM KOHJICHCATOPE C  IOBEPXHOCTHIO
Teronepenaun 35 M2 KOHACGHCHUPYIOTCS mapbl Oenzona mpu Ttemmeparype 80,2°C, Boga
HarpeBaetcst oT 35 a0 t °C. Halitu pacxon Bonbl ipu kKodddunmente temnonepeaaun 600 Bt/m2
x K. Temnora konaencanuu napos 6ensosa 395 Jix/kr. Temnoemkocts Boabl 4190 Jx/(kr x K),
a)t=40°C, 0)t=44°C, B)t =47 °C, r)t=50°C, n) t=55°C, ¢) t =60 °C
3amaua 21. B rtemnooOMenHuke 1,8 T/4 4eThIpEXXJOPUCTOTO yriepoja
HE00X0IUMO OXJIaJUTh OT Temneparypsl 76,7 °C mo t °C Boxoi, HarpeBatomieiics ot 28 °C no 43
°C. Hailtu TemioByr0 Harpy3ky W CpeAHUM TeMIepaTypHbId Hamop JUisl MNPSIMOTOKa U
npotuBotoka. Teroemkocts Boabl 4190 JIx/(kr x K). TeroeMKoCTh YeTBIPEXXIOPUCTOTO
yraepoaa 920 JIx/(xr x K), a) t=40 °C, 6) t=50°C, B) t =60 °C, r) t=35°C, )t =45°C, ¢) t = 55
°C.
3amaua 22. B termmooomennuke npu temmeparype 90 °C xonmeHcupyoT 18 1/4
HaCBIIIEHHBIX TapoB Oen3osa. Haiitm pacxonm Bomel, HarpeBaromeiics ot 30 °C mo t °C.
OmnpenennuTts TOBEPXHOCTD TeII000MeHa pu Koddduinente Temnonepenaun 400 Bt/( M2 x K).
Temnora kouaeHcanuu napos 6enzona 400k [x/kr. Temmoemkocts Boasl 4190 /Ix/(xr x K),a) t=
40°C, 6) t=45°C, B) t =50 °C, r)t = 55°C, m) t = 60°C, ¢) t = 58°C.
3amaua 23. B temmmooomennnke npu Temneparype 80 °C xonaencupyotr G 1/4
HACBIIICHHBIX MMAPOB CMeCH OEH30J1 — TOJyoJ, coaepxkamieidr 85% wmaccoBbix OeHzona. Boma
narpeBaercs oT 33°C mo 47°C. Koadpdunuent temonepenaun 400 Br/( M2 x K). Haiitu pacxon
BOJIBI U MOBEPXHOCTh TeriooOMeHa. Terora KOHAEHCAIMA CMECH MapoB OEH30Jia U TOJIyoJIa
380 x/[x/kr. Termmoemkocth Boasl 4190 JIx/(xr x K), a) G = 13 1/4, 6) G = 16 1/4, 8)G = 19 1/4.
r) G=81/4,6) G=10 1/4, B)G = 17 1/u.
3amgaua 24. B termmiooOMennuk nogarot V M3/MuH BObI ¢ Temreparypoit 45 °C



u HarpeBatoT ee KoHaeHcupywoomumcs npu  100°C  BoxsHeiM  mapoMm. [loBepXHOCTb
teronepenaun 61 M2, koaddunuent termwtonepenaun 800 Br/(m2 x K). TemoemkocTs BOJIbI
4190 JIx/(xr x K). I[Tnotaocts Boabl 1000 kr/mM3. Onpenensis CpeAHUN TeMIIEpaTypHbIA HAIOp
KaK cpeJHeapu(PMETUUCCKYIO BEJIHMYMHY, HAUTH KOHEUHYIO TeMIepaTypy Bojbl, a) V=3 m3/4, 0)
V=5 m3/4, 8) V=8 M3/4, r) V=10 M3/4, 1) V=12 m3/4, ¢) V=14 m3/u

3agaua 25. CranpHast eMKOCTh Maccoil 2T ¢ 8M3 Boabl cHAOXEHA 3MEEBUKOM, B
koTopoM mpu -1C ucnapsierca G 1/4 ammuaka. 3a Kakoe BpeMsi eMKOCTb U BOJIa OCTBIHYT 25 [0
5 ? Temmoemkocth cramu 500 Jx/(kr x K),rerutoemkocts Bogsl 4190 Ix/(kr x K). Terutora
ucnapennst ammuaka 1300 k/Ix/kr, a) G = 50 kr/4, 6) G = 60 kr/4, B)G = 70 kr/u.

3amada 26. Haiiti pacxom BOJbI ¥ IIOBEPXHOCTh TEIJIOOOMEHA JJIST OXJIaXACHUS
G 1/94 kepocuna ot 130 °C no 60 °C. Bona narpeBaercs ot 30 °C mo 45 °C. Koaddunuent
teroniepenaun 300 Br/( M2 x K). Termoemkocts Boabl 4190 JIx/(kr x K). TermmoeMkocTh
kepocuna 2100 Jx/(kr x K). a) G =10 1/4,0) G =14 /4, B) G =18 1/4, 1) G =5 1/4, 1) G = 12
/4, ¢) G =161/4.

3amava 27. B temooomennuke G kr/mMuH ¢eHona HarpeBatoT ot -20 °C mo 50
°C Bonoi, oxnaxaatomeics ot 75 °C no 45 °C. Kospduuuent rermnonepenaun 300 Br/(m2 x K).
Haiitn pacxoa Boabl M MOBEPXHOCTH TemsiooomeHa. TermoemkocTs denona 2350 Jx/(kr x K).
Temnoemkocth Boabl 4190 Ix/(kr x K). a) G = 60 kr/mun, 6) G = 120 xr/mun, B) G = 180
kr/muH. 1) G = 30 kr/muH, 1) G = 900 kr/muH, ¢) G = 150 kr/mMuH.

3anmaya 28. CranpHoii anmapaT maccoii 600 kr, comepxamuit 3T xjI0pOeH301a,
UMeeT NapoBylo pyOaliky miomazabpio 6 M2. 3a kakoe Bpemst xsopoenson Harpeetcs ot 20 °C jo t
°C, ecau B pyOaliKy I[0/aBaTh HACHIIEHHBIH BOASAHOM map ¢ Temmeparypoir 120 °C.
Koaddumment termonepenaun 200 Br/(M2 x K). Termmoemkocts cramu 500 Jx/(kr x K).
Temnoemkocts xmopbensona 1340 JIx/(kr x K), a) t =40°C, 6) t =60 °C, B) t =80 °C, r) t =50
°C, 1) t=70°C, e) t=90°C.

3amaua 29. Bo CKOJIBKO pa3 MOBBICHTCS TEPMUYECKOE COMPOTHBIICHUE CTCHKU
CTaJIbHOTO 3MEEBUKA, CBEPHYTOrO M3 TPYOBl quamerpoM 38 X 2,5 MM, €clii MOKpPBITh €€ CII0eM
SMaii TONMHON & MM? CUMTaTh CTEHKY IIOCKOW. Koa(HIMEHT TerionpoBOAHOCTH CTaIH
46,5 Bt/(m x K), a smamu 1,05 Bt/(Mm x K), a) 6 = 0,3 mm, 6) 6 =0,4 mm, B) 6 = 0,5mMm, 1) 6=0,6
MM, 1) 6 = 0,7 MM, ¢) 6 = 0,8 mm.
3amaua 30. [TaponpoBoa mauHHON 40 M, quamerpoM 51x2,5 MM HOKPBIT ClioeM

W30JIALMU TOJIIMHOW & MM, TEeMIepaTypa HapyXHOH moBepxHocTH m3oisinuu t2 = 45 °C, a
BHyTpeHHe# t1 = 175 °C. OnpenenuTs KOJIUYECTBO TEIUIOTHI, TEPSIEMOE MapoIrpoBooM B 1 4.

Kosddunuent Temmonposoanoctu uzomsuuu A = 0,116 Br/(m x K), a) 6=5 mm, 6) 6=22 mwm,
B)0=30 MM, 1) 8=18 mm, 1) 6=24 MM, ¢) 6=27 MM.

3anaum mo MmaccoodMeHy.

3amaua 1. B pektudukanmonnyro kKojaoHHyY mojaatoT 30 T/94 cMecH aleToH — BOja,
comepkameii 15% (macc.) arnerona. KakoBa MpOHM3BOAMUTENHLHOCTh KOJIOHHBI 1O TUCTHILIATY
comepxkamieii anerona 70% (Macc.), ecaum B KyOOBOM OCTaTKe KOHIIEHTpaius aretoHa A%
(macc.). a) A=0,506) A=0,8, B)A= 12,1)A=15n1)A=18,¢) A=2.2.

3amaua 2. [IpowsBomurtensHocTh cymuiku 200Kkr/4 mo ymansieMoil Biare.

Onpenenuths pacxoj BBICYIIEHHOTO MPOAYKTa, €CJIM HaydallbHas BIAXHOCTh Mmatepuana 30%
(macc.), a koneunas A% (macc.).a) A=3,00)A=6,B)A=9, 1) A=12, 1) A=14,e) A=16.

Bamaua 3. B émkocte comepkamnyro 5 T 30%-ro (Macc.) BOAHOTO pacTBOpa
a30THOU KHCIOTHI, 3arpy3mwu emie 3 T 40%-ro (Macc.) BOAHOTO pacTBOpa a30THOW KHUCIOTHI.
CKOJIBKO BOJBI HEOOXOUMO JT00aBHTh, YTOOBI MOJYYHTh B eMKOCTH A% - HbIit (Macc.) pacTBop?
a) A=10, 6) A=14, B) A=18, r) A=22, 1) A=26, e¢) A=30.

3agada 4. B orcroitnuk nogatot 600T/cyTkH cTOuHON BOABI, comepxkarieit 0,5 %
(macc.) TBepabix yacTuil. CKOJIBKO Ocajka BaaxkHOCThI0 60% (Macc.) oOpasyercs 3a CyTKH, eClin
B OTCTOMHUKE yaaBnuBaercss A% (macc.) TBepabix yactun? a) A =80, 6) A =85,8) A= 90, 1)
A=92, 1) A=94,¢e) A=97.



3amaua 5. Ilpu Temneparype 20°C ympyrocts BoxasHoro mapa 17,5 mm pr cr.
Haiitu maccy Bnaru B 5 M3 BO3]1yXa, HaChILIEHHOT'O BOASHBIM MapoM npu temmneparype 20°C u
nasieHun A MM pT cT. a) A = 740, 0) A =745,8) A= 750, r) A =755, 1) A =760, ¢) A = 765.
3agaua 6. B BommapHoil ammapat momaror 10 T/4 BoAHOrO pacTBOpa €IKOrO
HaTpus ¢ MosibHOU josieit A (MNaOH = 40 kr/kmouib), a mony4aroT 6 T/4 KOHIIEHTPUPOBAHHOTO
pactBopa. Haiitn koHeUHYI0 MaccoBYyO KoHIleHTparuio. a) A = 0,1, 6) A = 0,13, B) A = 0,16, 1)
A =0,20, 1) A=0,25¢) A=0,3.
3anaya 7. B emxocts Hamuu 2 nautpa 10%-ro (Mmacc.) BogHoro pactBopa NaOH
wiotHocTho 1020 kr/mM3 u 5 nutpoB A%-oro (macc.) Bomnoro pactBopa NaOH ¢ p =
1060xkr/m3. Haiitu koHIIEHTpaluio mojydeHHoro pacteopa NaOH. a) A =15,0) A=18,8) A =
22, T) A=26,n1) A=32,¢) A=35.
3anaua 8. B peakrop 3arpy3unu 6 kr BogHoro pactsopa NaOH ¢ konnenrpanueit
A% (macc.), 3 kr Boabl u 1kr NaOH. HaiiTu KOHIIEHTpaIuio MoJy4eHHOro pacTBopa. a) A = 10,
0) A=13,B) A=17, 1) A=21,n1) A=25,¢) A=30.
3amaua 9. OnpenenuTs OTHOCUTEIHHYIO MAaCCOBYIO KOHIICHTPAIMIO BOJOPO/A B
ra3oBoi cMecH, coaepxaiieii 1 kmonpb a3ora U A kMoib Bogopoaa (Mu2 = 2kr/kmois; MN2 =
28 xr/kmoup). a) A=2,0) A=258B)A=3, 1) A=35 1) A=4,¢) A=45.
3amaya 10. 400xr pesunoBoii cmecu cocraBa (% wmacc.): 40 kayuyka, 50
Hanonuutens, 10 nobGaBok cmemanu ¢ A KI pe3MHOBOM CMecH cocTaBa: 35Kaydyka,
60nanomauTens, 5 noo6aBok. Haiitu cocraB HoBo# cmecu a) A = 100, 6) A = 140, B) A =180, 1)
A =210, 1) A =250, e) A = 300.
3agava 11. C orxomsmumu razamMu B abcopOep mocTymaeT 2 KI/C aMMHUaka.
CreneHp ynaBivMBaHUs aMMuaka B abcopbepe A%. mpu KakoM pacxojie YUCTOW BOIBI MaccoBast
JI0JIsl aMMHaKa B BOJIC Ha BbIXoje u3 ammapara coctaBut 0,05? a) A=83, 6) A=86,r) A=90, n)
A=95, e) A=97.
3amaua 12. B kpucrammmsaTtop Haulwid 3 JI BOJHOTO pacTBOpa COJIH C
konnentpanueit 20% (macc.) u mioTHocThio 1200 kr/mM3. Kakyro maccy BOIbI HEOOXOIHUMO
UCTapuTh, yToObI moayunTh A%-HbIil (Macc.) pactBop? a) A=30, 6) A=34, B) A=39, ) A=42, n)
A=45, ¢) A=50.
3amgauya 13. Mounbhast gosst CaCl2 (MCaCl2 =111 kr/mMoJib) B BOZHOM pacTBOpe
0,05, a motHOCTH pacTBopa 1250 kr/mM3. B xakom o0beme pactBopa cogepxkutcs A kr CaCl2? a)
A=2, 6) A=4, B) A=6, 1) A=8, n) A=10, ) A=12.
3anaya 14. Onpeaenuts MacCy CEpHOM KHCIOTHI ¢ KoHIeHTpanuei 80% (macc.) u
BO/JIBI, TIPH CMEIICHUH KOTOPhIX MOXHO TOTy4uTh 20 KI' KHCIOTHI ¢ KOHIeHTpanuei A% (macc.)
a) A=40, 6) A=45, B) A=48, r) A=52, 1) A=56, e¢) A=60.
3amaua 15. MonbHas nonst 6eH3ojia B OMHapHOU cMmecu OeHzos-tonyon 0,4. B
KaKOM KOJIMYECTBE CMECH COJEPKUTCS A Kr OeH30:a, eciii M6 = 78 kr/mMoab, MT = 92 kr/monb?
A) A=30, 6) A=38, B) A=45, ) A=53, 1) A=58, e¢) A=65.
3agaya 16. MonbsHas mons stunosoro crnupra (C2HSOH) B BogHOM pacTBOpe
paBHa A. ITmotHocTh criupta 790 kr/mM3, mmotHocTh Boasl 1000 kr/mM3. OnpenenuTs IOTHOCTh
CMeCH TIpH YCIIOBHH TOCTOSHCTBA 00bema npu cmemenun. a) A=0,1, 6) A=0,16, B) A=0,22, r)
A=0,25, 1) A=0,28, ¢) A=0,32
3amaua 17. Ckonbko Hamo BbmapuTh Boabl w3 1000 kr pacTtBopa moBapeHHOU
coJH, 4TOOBI M3MEHUTH KOHIeHTpaluio oT 8 no A% (macc.)? a) A=20, 6) A=25, B) A=28, 1)
A=32, 1) A=35, e¢) A=38.
3agaua 18. B pekTuduKanMOHHONW KOJOHHE HENPEPHIBHOTO JIEHCTBHS
pasmensiercst 1000 xr/a cmecu, comepskamieir 40% (macc.) merunoBoro crupra u 60% BogbI.
Ky6oBoro ocratka mosydaercs 600 kr/a. Konuentparmst Boasl B HeM A% (macc.) Onpeaenurs
cocraB auctriuiara. A) A=92, 6) A=92,8, B) A=93,2, r) A=94,3, 1) A=95,2, ¢) A=96,8.
3amaua 19. U3 pexrudukannoHHon KoJoHHBI BeIXoAUT 800 Kr/4 muctuiista c
KOHIICHTpaIneH 96 % (macc.) HK u 1200 kr/u xyboBoro ocrarka ¢ cojaep:kanuem A %
(macc.) BK. Onpenenuts cocraB mutanus. a) A=93, 6) A=94,2, B) A=948, r) A=95,2, n)



A=95,6, ¢) A=96,5.
3amaua 20. IIpom3BOAMTENBHOCTh PEKTU(DUKANMOHHOM  KOJOHHBI  JUIS
paszieneHuss CMECH 3THWIIOBBINM criupT — Boja no puctuiuiaty 1200 kr/4. KonuenTpamnus cnupra B
Hem 96% (macc.). Pacxon nutanust 3000 kr/u. Coxmeprkanue crupra B HeM A % (Macc.). HalTH
cocraB KyooBoro ocratka. a) A=30, 0) A=34, B) A=38, 1) A=42, n) A=45, ¢) A=48.
3amaua 21. B pekrtudukanmoHHON KOJOHHE HENMPEPHIBHOTO JEHCTBUS
paznensercs 3000 kr/4 cmecu aneToH — Boja. MaccoBoe cojiepkaHue areToHa B mutanuu 25%,
B muctiinste 98%, a B ky0oBoM octatke A%. onpeneuTh KOJTUIECTBO JUCTUILISTA U KyOOBOTO
octarka. a) A=2,5, 0) A=2,8, B) A=2,2, 1) A=3,5, 1) A=3,8, e¢) A=5.
3amaua 22. B pekTu(UKANMOHHON KOJOHHE HENPEPBIBHOTO JEHCTBUS
paznensiercst 1500 kr/a cmecu OGeH30u1 — Touyod, coaepskaieit 45% (macc.) 6ensona. [Ipu sTom
noiydarotr A kr/4 auctuiusata. KyOoBsiit octatok cogepxut 5 % (macc.) 6eH3ona. OnpenenuTtsb
cocraB auctuinaTa. a) A=400, 0) A= 440, B) A=480, r) A=520, 1) A=560, ¢) A=600.
3anaua 23. B cymmiky noctynaer 1000 kr/4 matepuana ¢ BiaxHocTbio 50%
(mMacc.). OnpenenuTh KOHEYHYIO BJIKHOCTh MaTepualia, €Clid B CYIIWJIKE yhaiusercs A Kr/d4
Biaru. a) A=200, 06) A=240, B) A=280, r) A=320, 1) A=360, ¢) A=400
3amaya 24. U3 cymmnku BbeixoauT 500 kr/4 martepuana ¢ BIaKHOCTbIO A%
(macc.). 3a oquH Yac B cymwike ynamsercss u3 marepuana 200 kr inaru. Haiitu HayaimbHYHO
BJIQKHOCTh Matepuaia: a) A=5, 6) A=6,3, B) A=6,8, 1) A=7,2, n) A =8, ¢) A =10.
3amaya 25. Bozayx HaceimeH nmapamu MeruioBoro crupta (CH3OH). O6mee
JaBJICHWE BO3MIYIIHO — TapoBoil cmecu A MM pr cT., Temneparypa 50°C, naBieHue
HacblenHoro napa crnupta npu 50°C 380 mm pt cr. IlpuHumas 06a KOMIIOHEHTa CMecH 3a
UieasibHbIE Ta3bl, ONPEICTUTh OTHOCUTELHYIO MaCCOBYIO KOHIICHTpAIMiO ciupTa. a) A=550, 0)
A=600, B) A=630, r) A=660, 1) A=700, ¢) A=750.
3amaua 26. Bo3nyx Haceimien mapamu stuioBoro crnupra (C2H50H). O6ree
JIaBJICHUE BO3JYIIHO — IApOBOM cMech A MM pT. cT., Temmeparypa 55°C, ympyrocts mapa
cupta npu 55°C 240 mm pt cr. [IpuHumas ob6a KOMIIOHEHTa CMECH 3a HjealbHbIe Tas3bl,
OIpeenTh IIOTHOCTH cMech. a) A=400, 6) A=440, B) A= 480, r) A=520, 1) A=560, ¢) A=600.
3agaua 27. Bo3gyx mpu aTrMochepHOM AaBIEHHHM A MM PT. CT. HAChIIICH
BoasHbIM mapoMm mpu 40°C, ympyrocts BoasHoro mapa mpu 40°C — 55 mwm pr. cr. Cuwmras
BO3JIYIIIHO — MapOBYIO CMECh HM/CAJIbHBIM ra30oM, HAUTH 00bEM, 3aHUMaeMbIil 5 KI' Bo3ayxa. a)
A=740, 6) A=743, B) A=746, 1) A=752, n) A=758, ¢) A=763.
3amaya 28. Haiitu maccy 5 M3 Bo3IyXa, HACBHIIMIEHHOTO MpU aTMochepHOM
JaBIICHUH A MM PT. CT. BOJASHBIM 1apoMm mipu 35°C, 1aBieHHE HACHIIIIEHHOTO BOISIHOTO Iapa MpH
35°C — 42 mm pr. cr. CunTaTh BO3AYIIHO — MApPOBYIO CMECh HJCaIbHBIM ra3oM. a) A=742, 0)
A=745, B) A=748, v) A=752, 1) A=758, ¢) A=764.
3amaua 29. Ompenenuth O00BEMHBIE MAacCOBBIE KOHIEHTpalmu (B Kr/m3)
KOMIIOHEHTOB B HJICAJIbHOW Ta30BOM cMecH, cojepxarieii 1 Monp Bogopoaa u 3 MOJIb MeTaHa
(CHA4). AbcomrotHoe maBienue cmecu A atM., Temmeparypa 20°C. a) A=5, 6) A=10, B)A=15, r)
A=20, n) A=25, e) A=30.
3amaua 30. CMemaHbl OJMH 00BEM ATHIIOBOTO CIMpTa U A OOBEMOB BOJIBI.
[TnoTHOCTH criMpTa 790 kr/m3, uiotHOCTH BoAbl 1000 kr/mM3. OnpenenuTs MIOTHOCTh CMECH,
cuuTast, 9YT0 00BEM CMECH PaBEH CyMMe 00BbEeMOB KOMIIOHEHTOB. a) A=2, 0) A=2, 5, B) A=3, 1)
A=3,5, 1) A=4, ¢) A=4,5.

Kputepnu onieHKM KOHTPOJIbHOMH PadoThI M0 TUCIMUILINHE
KonTtponpsHas paboTa oLieHUBaeTCs MO AeCATHOAIHPHON IIKane: 2 3aa4u 10 TUpaBiIuKe- 3
Oara, 2 3a1a4m Mo TemIoo0MeHy-3 6aia, 2 3a1adu mo MaccooOMeny-4 6amna. Takum oO6pazom,
MakcuManbHas cymMma 6amwioB 10, a MuUHIMaIbHAsS 6.
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IlepeyeHbr BONPOCOB K 3a4eTy C OIEHKOW IO mNepeaTTecTAllMH IO
aucoumiauge  B1.B.JIB.03.02 «Temio- M MaccooOMeHHOE 000pY/I0BAHME
npexnpusTHII»

1. Kakue 3ak0HBI U3y4aroTcs B THIPOCTATUKE?

2. Kakwue 3aK0HBI U3y4aroTCs B TUAPOAMHAMUKE?

3. YeM pa3nuyaroTcs JaMUHAPHBIN U TypOyJIEeHTHBIN PEKUMBI TEUEHUS KUIAKOCTH?

4. Kakoii OasaHc MOTOKAa BBIpaKaeT YpPaBHEHHME IIOCTOSHCTBA MacCOBOIO pacxoja
KUIKOCTH?

S. Kakoii 6ananc notoka BelpakaeT ypaBHeHue bepaymmmn?

6. Kak 3aBuCHT cpenHsii CKOPOCTh MOTOKa OT IOTEPEYHOTO CEYeHHUs TPyObl Ipu
MIOCTOSTHHOM PacXo/ie XKHUIKOCTH?

7. Kak 3aBucur moreps Hamopa (yIelpHOW BECOBOM MEXaHWUYECKOW JHEPruu) IOTOKa
KUJKOCTU OT TUAMETPA U ITHHBI TPYOBI?

8. Kakoii Hacoc (LEHTPOOEKHBI WM MOPIIHEBOW) MPEAMOUTUTEICH I CO3JaHHS
BBICOKOTO JIaBJICHHSI ITPU HEOOIIBIIIOM PacXo/1e KUAKOCTH ?

9. Kak u3MeHSI0TCS CKOPOCTh M JaBJICHHE JKUAKOCTH MPU CY)KEHUHU TPYObI, €CIIU pacxon
JKUJIKOCTH ITIOCTOSIHEH ?

10.  Kak mpu moCTOSTHHOM pacXojie XKHUAKOCTH U3MEHSIOTCS CKOPOCTh M JAAaBICHHUE >KUIKOCTH
IIPU BHE3AITHOM PACIIMPEHUU TPYOBI?

11. Kakoii Hacoc (11eHTpOOSKHBINM HITH MOPIIHEBOM) MPUMEHSIOT MPH OOJIBIIIOM PAcXojie, HO
MaJioM Hamope KHIKOCTH?

12. JInsa kakoro Hacoca (IEHTPOOEKHOTO WIM TOPIIHEBOTO) XapaKTepHAa IyJbCAllHOHHAS
[oa4a >KUIKOCTH ?

13.  Yto BB NOHMMAETE MO HEOAHOPOIHON CUCTEMON?

14.  Yewm oTiin4aeTcs CycreH3usi OT IMYJIbCUH ?

15.  YTO0 CiyXKHUT ABMXKYILEH CUIION I'PAaBUTALIMOHHOTO OCAXKACHUS?

16.  KakoBa nBmxymas cuia GUiabTparum?

17. Uem oTiiMyaeTcs OCauTeNbHAS IEHTPUQPYTa OT IUKIOHA?

18.  MosxHO 1 B QUIABTpYIOUIEH LeHTpUyre pa3aeauTb SMYIbCUIO?

19.  Kakumu cnoco6amu MOXHO pa3aenuTh CYCIIEH3UI0?

20.  Yto Takoe NCeBA0OKIKEHUE?

21. HazoBure aBa cioco6a co3ganus HEOTHOPOTHON CUCTEMBI.

22.  Hayem OCHOBaHO DJIEKTPOOCAXKICHUE?

23. Uro sBASETCS IBIXKYIICH CUIION TerooOMeHa?

24. YeM oTIMYAIOTCS TEIUIOOTAA4Ya OT TEIUIONepeadn?



25. Uto Bl MOHUMAETE TOJI YACIbHONW MAaCCOBOM TETNIOEMKOCTHIO BEI[ECTBA?

26.  Ilpu xakom mporuecce (KUTICHUN WIIM KOHJCHCAITNH) BBIIEIISICTCS TEII0?

27.  YacTHBIM CiIydaeM Kakoro 3aKOHa SIBJISETCS TEIUIOBOU OanaHc?

28.  Ilpu xakoMm mporecce (KUIICHUN WM KOHJCHCAIMH) TOTJIONACTCS TEIIO?

29.  Kak MOXHO HHTEHCU(UIIUPOBATH TETNIO0OMEH?

30.  Yro HeoOX0aMMO IS IEpeHOca Terjia OT XOJIOAHOTO Tela K ropsiuemMy?

31. Yo sBisieTcs ABMXKYIIEH CHIION mpolecca MaccooomeHa?

32.  amd 4ero ciuyar MacCoOOMEHHBIE MPOIECChI?

33. Ha kakux cBOWCTBaX KOMIIOHEHTOB HCXOJJHON CMECH OCHOBAaHa MEpPEeroHKa?

34.  Uewm orimyaercs mpocTasi AUCTHIUIALUS OT PeKTU(DUKALIH?

35. Uro BBI MOHMMaETE 101 abcopOumeii?

36.  Yto mpencrasiusier coboii azoBoe paBHOBECHE?

37. Uro Takoe dKCTpaKIus?

38. UTO BBI MOHUMAETE TOJT CYIITKOM?

39.  Kak MOXXHO MHTEHCU(HUIIMPOBATH MACCOOOMEH?

40.  T'ne BbIlIE KOHICHTPALMS HU3KOKHITAIIETO (JETKOJIETY4ero) KOMIIOHEHTa — B TUCTHILIATE
WM KyOOBOM ocTaTke?

41.  Kakumu cnoco0amMH MOXKHO CO3/1aTh Tepemna] IaBiIeHul B rpouecce GpuibTpanuu?

42. Kakast ckopocTh OoJbllle — CTECHEHHOTO OCAXKICHHS WU CBOOOJHOTO OCAKIACHHS H
nouemy?

43.  Kak MOXHO MOBBICUTH CKOPOCTb OCAUTEIBHOTO LIEHTPUPYTUPOBAHNUSA?

44,  KakoBa 11e1b IepeMelInBaHus B )KUIKOM cpene?

45. Yto BBl MOHUMAETE MO/ yJEIFHOM MAaCCOBOM TEIIOTOM KOHACHCAIIMY TTapa BelecTBa?
46.  Ilpu mpssIMOTOKE MJIM IPOTUBOTOKE BBIIIIE CKOPOCTh TEIJIOOOMEHA U MouemMy?

47.  Ilpu namuHapHOM WM TypOyJIEHTHOM PEXHUME BBILIE CKOPOCTh TEINI00OMEHa?

48.  Kak o0mrast CKopoCTh TEII00OMEHa 3aBUCUT OT OBEPXHOCTH TEIIoo0OMeHa?

49.  Kak 3aBHCUT CKOPOCTbh a0COpPOLIMH OT OOIIETo JaBJICHHUs U TEMIIEpaTyphl?

50.  Kak Bamser ¢erMoBoe YMCIO HAa YETKOCTb PA3JENEHUs] CMECH B PEKTHU(HUKAIIMOHHON
KOJIOHHE?

51.  Yto BBl MOHMMAETE MOJI U30UPATEIBHOCTHIO SKCTPAreHTA B MPOLIECCE IKCTPAKIIUHU ?

52. VYV Kkakoro mapa — TMEperperoro, CyXoro HaCBIIICHHOTO WJIM BJIaXHOTO BBIIIE
KOA(PHUIUEHT TEIIOOTAAYH ?

53.  Kak 3aBUCHT JaBiieHHE HACHIIIEHHOTO Mapa JKUIKOCTU OT TEMIIEPaTypbl — MPSMO WIH
obparHo?

Kpurtepnu o1ieHKH YPOBHSI OTBETOB Ha 3a4eTe MO MepeaTTecTANNU M0 TUCIUTIIHHE
b1.B./1B.03.02 «Tenjio- 1 MaccooOMeHHOE 000PY/I0BAHUE MPEANPUATHIT»

VYpoBeHb BIAJCHUS MaTEPUATIOM CTYJIEHTOB OLIEHHBAETCA IO NATHOATBHOW INKaje B
COOTBETCTBUH C OAJUIBHO - PEUTHHIOBOM CUCTEMOM.

Kpurepuu onieHku 6amn

bakanaBp nMeeT riay0oKHe, CUCTEMHbIC 3HAHHS 10 JaHHOM AMCIUIUIMHE, ymeeT Ha | 36-40
NPaKTUKE MPUMEHATh TEOPETUYECKUE 3HAHMS, TOHUMAeT (U3UYECKYI0 CYTh
npolecca.

3HaeT: a) 3aKOHOMEPHOCTHU TMIPOCTATHKH U THIPOTUHAMUKH,

0) 3aKOHOMEPHOCTH THAPOMEXaHUYECKHX, TEIUIOOOMEHHBIX M MaccOOOMEHHBIX
HpPOLIECCOB

B)  KOHCTPYKIMHM ¥  TPUHIMI  JCHUCTBHA  HACOCOB,  KOMIIPECCOPOB,
TUJIPOMEXaHUYECKUX, TETJIO0OMEHHBIX U MAaCCOOOMEHHBIX aIlapaToB.

YMeeT: BBIIONHATH CI0XKHBIE THAPABINYECKUE, TeIIoBbIe, MU dy3unOHHbBIC U IPYTHE




pacyerTsl.

NMeeT HaBBIKU: pELICHUS CIOKHBIX 3a/1a4.

Ha 3agere nmaer nmormueckue 0OOCHOBaHHBIE OTBETHI HA OCHOBHBIC BOMPOCHl U
YBEPEHHO OTBEYAET HA JONOJHHUTEIbHBIE BOITPOCHL.

bakanaBp Biajgeer JBBHUHOM J0JIeH NporpaMMHOro Matepuana, ymeer pemarsb | 30-35
NpaKkTUYECKUE 3a7a4M, HO HE /10 KOHIa pa300pajics BO BCEX BOMPOCAX.

B ocHOBHOM 3HaeT: a) 3aKOHOMEPHOCTH T'HPOCTATUKU ¥ THIPOTUHAMHKHY;

0) 3aKOHOMEPHOCTH T'HJPOMEXaHHUECKUX, TEIUIOOOMEHHBIX M MacCOOOMEHHBIX
IpOIIECCOB

B)  KOHCTPYKIMM ¥  TPUHIMI  JCHWCTBHA  HACOCOB,  KOMIIPECCOPOB,
THJIPOMEXaHUYECKHUX, TEJIO0OMEHHBIX U MAaCCOOOMEHHBIX aIlapaToB.

YMeer:  BBINOJHATH  CPEeIHEH  CIOXKHOCTH  TUApPABIMYECKHE,  TEIJIOBHIE,

TG Py3nOHHBIE U PYTHE PACUETHI.

VmeeT HaBBIKH: pellIEHHs HECIIOKHBIX 3a/1ay.

Ha 3auere n0CTaToyHO YBEpEHHO OTBEYAET HA OCHOBHBIE BOIPOCHI, HE MOXET
OTBETUTh HAa HE3HAYUTEIIbHYIO YaCTh JOTOJIHUTEIbHBIX BOIPOCOB.

bakamaBp ycBOWJI TOJBKO 4YacTh MPOTPAaMMHOIO Marepuana, ciabo pemaer | 25-29
MPaKTUYECKUE 3aJauH.

HNmeer oOmiee mnpencraBieHue O: a) 3aKOHOMEPHOCTSIX THAPOCTATHKH U
THJIPOJMHAMUKHY,

0) 3aKOHOMEPHOCTSAX THIPOMEXAaHMUYCCKHX, TEIUIOOOMEHHBIX M MAacCOOOMEHHBIX
IPOIIECCOB

B) KOHCTPYKUMSX M  NPHUHOMWIAX JCHCTBHS  HACOCOB,  KOMIIPECCOPOB,
THJIPOMEXaHUYECKUX, TEMJIO0OMEHHBIX U MAaCCOOOMEHHBIX aIlapaToB.

He ymeer: caMOCTOSATENBHO BBIMONHATh THUJPABIMYECKHE, TEIUIOOOMEHHBIE U
MaccoOOMEHHBIE U APYTHE PACUETHI.

Mmeer HaBBIKH: pelIeHHs MTPOCTHIX 3aa4.

Ha 3auere cOMBYUMBO OTBEYaeT Ha OCHOBHBIE BOIPOCHI, JTa€T IyTaHble OTBETHI HA
JIOTIOJTHUTEIbHbBIE BOIPOCHI.

bakanaBp He ycBOWII JILBUHYIO JIOJII0 MaTepualia Mo JaHHOW AUCHUILTHHE, oTBevaer ¢ | 0-24

omuOKaMH Ha OCHOBHEIE BOIIPOCHI, MPAKTHYCCKHW HC MOKCT OTBCTUTb Ha
JOIOJIHUTCIIbHBIC BOITPOCHI, HC UMCCT HABBIKOB PCIICHHUA 3a1a4.
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