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Ilepeuens Komnemenyuil ¢ ykazanuem ypoeneii ux popmuposanus

Hnoexkc Cooepircanue Omanvt hopmuposanus KomnemeHyuu
Komnem KomnemeHyuu Haumenoseanue
enyun Jexyuu | lHpaxmuu | Jlabopam | Kypcoeoii OUeHoUn00
ecKue | opHbuie npoekm cpedcmea
3auAmua | 3aHAmMuUA
[IK-5 | CrmocobrocTh mpuHEMATH y4actue | Temsi I- Temovr | Temwr 1, 3 - JlaGopaTopHas
B pabotax mo pacuery u |3 1-3 pabora.
MPOCKTUPOBAHUIO ACTAJICH U y3JI0B Koumponvras
MAaIIHHOCTPOUTENBHBIX paboma
KOHCTPYKLIMI B COOTBETCTBUHU C Pedepar. Tecr.
TEXHUYECKUMH  33JaHUSIMH | OK3aMeH.
UCIIOJIb30BaHUEM CTaHIAPTHBIX
CpefcTB aBTOMAaTHU3aIAN
MPOCKTHPOBAHHUS
I[IK-7 | Ymenue poBOAUTE | Temsbl I- Temvr | Temwr 1, 3 - JlaboparopHas
MpeIBapUTEIHHOE TEXHHUKO- | 3 1-3 paborTa.
IKOHOMHYECKOE 000CHOBaHUE Konmponvnas
MPOCKTHBIX pEeIICHUN paboma
Pedepar. Tecr.
OK3aMeH.
[IK-20 | T'oTOBHOCTH BBITIOJHATH PaOOTHI 10 | Tembr - Temovr | Temwr 1, 3 - JlaboparopHas
CTaHIapTH3AIIHH, TEXHUYECKOH | 3 1-3 paborTa.
NOArOTOBKE K  CepTH(UKALUH Konumponwvnas
TEXHUYECKUX CPEICTB, CHCTEM, paboma
MPOIIECCOB,  OOOPYAOBaHUS  H Pedepar. Tecr.
MaTepHaoB, OpPTaHU30BbIBATH OK3aMeH.
METPOJIOTHYECKOe oOecrieueHue
TEXHOJIOTHUECKMX  TIPOILIECCOB  C
UCIIOJIb30BaHUEM THUIOBBIX
METOZOB  KOHTPOJSI  KadecTBa
BBIITYCKAa€MOM NPOAYKIINH
[IK-22 | Ymenue poBOIUTE | Temwbr I- Temovr | Temwr 1, 3 - JlaboparopHas
OpraHU3aIlMOHHO-TIIAHOBBIE 3 1-3 pabora.
pacyeTbl 1O  CO3JAHMIO  WJIH Konumponwvnas
peopraHu3aum paboma
MPOM3BOJCTBEHHBIX YUYaCTKOB, Pedepar. Tecr.
IUIAHUPOBATh paboTy IepcoHana M OK3aMeH.
(OHJIOB OILIATHI TPYJA
I[IK-23 | YMeHue cocTaBisiTh 3asiBKH Ha | Temwl I- Temvr | Temwt 1, 3 - JlaboparopHas
o0opy/oBaHUE W 3alacHbIe YacTH, | 3 1-3 pabora.
MOJTrOTaBIINBATh TEXHHUYECKYIO Koumponvnas
JIOKYMEHTAIIHIO Ha PEMOHT paboma
000pyI0BaHUS Pedepar. Tecr.
OK3aMeH.

Ilepeuensv oyenounvix cpeocme no oucyuniune (Mooysio) 011 cmyoeHmos 04Holl, O4HO-3A04HOU ¢h.0.

Ouyenounvle cpeocmsa Kon-60 Min, éannoe Max, oannos

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




Iokazamenu u Kpumepuu OueHUBAHUA Komnemeuum"t C OnUCaHuem WKajl oueHueanuA

Hnoekc Cooeprcanue Yposnu oceoenua komnemenyuu

KoMnemen | Komnemenyuu Ilopozoewrit IIpoosunymuiii IIpesocxoonurii

yuu

I1K-5 CIOCOOHOCTD 3Harhb: 3Harhb:
PUHUMATE 3HaTh: MIPUEMBI TEXHOJIOTHIO
ydacTtue B | OCHOBbI a¢dexTrBHOrO HPOCKTHPOBAHHUS
paboTtax no | TPOCKTUPOBAHNA POCKTUPOBAHMUS MEXaHHIECKHX,
pacuery u | CTPYKTYPBI CTPYKTYpPHI TUAPOMEXaHUYECKUX,
IpOeKTHpOBaHuo | MAaTCPUAILHBIX MaTepHaIbHBIX TEITO0OMEHHBIX 3§
neraneit u ysnop | TTOTOKOB, MIOTOKOB, MaccoOOMEHHBIX
MAIIHHOCTPOUTE TEMI00OMEHHBIX U | MexaHHYECKHX, MPOIIECCOB, a  TaKKe
BHBIX MaCCOOOMEHHBIX THAPOMEXAHUYECKHUX, | CTPYKTYPBI
KOHCTpyKInii B | IIPOLECCOB, BBIOODA | rer11006MEHHBIX U | MaTepUalbHBIX "
cooTBercTBMM ¢ | allllapara. MaccOOOMEHHBIX JHEPreTUYECKHUX MTOTOKOB;
TEXHUYECKUMH Ymern: na IpoIIECCOB;  BhIOOpa | BBIOOpA armapara.
3aJJaHUsIMHU u | YAOBJICTBOPUTEILHOM amnmapara. YMeTh: rpaMOTHO
Ucrojbp3oBandem | YPOBHC IPUMEHATD YMeTh: Ha XOpolIeM | IPUMEHSITH COBPEMECHHBIE
CTaHIapPTHBIX COBPCMCHHEIC YPOBHE PUMEHSITH TEXHOJIOTHH AJIS
CpenCTB TCXHOJIOTHH JUIA COBPEMCHHBIC MPOEKTHPOBAHHSI
aBTOMAaTH3aLUH NPOCKTUPOBaHKs TEXHOJIOTHH IS OTHEIbHBIX CTaIul
npoekTHpoBanus | OTACTBHBIX CTATHH POCKTUPOBAHHUS HPOU3BOJICTBEHHBIX

HPOHU3BOJCTBEHHBIX OT/EJBbHBIX CTAIUI MPOIIECCOB C BBISIBICHUEM
IIpOLECCoB € MIPOU3BOCTBEHHBIX ONTHUMAaJbHBIX U
BBRLABIICHACM IPOIIECCOB C PAaIOHAIBHBIX PEKUMOB
ONTHMAJIbHBIX U BBISIBJICHHEM paboThI 000PYIOBAHHSL.
palOHaIbHBIX ONTHMAJIbHBIX H
PEKMMOB PabOTHI paloHaNbHBIX Baaners:
000pyI0BaHHs. DeKIMOB paoTEL IpHeMaMi ¥ METOJaMu

a¢dexkTruBHOTO "
Baaners: 000pyoBaHHSL. PaLMOHATBHOTO
YOBJCTBOPUTCIBHBIMU Baanern: MIPOEKTHPOBAHHS
HaBBIKAMU criocobaMu OTEJILHBIX
NPOCKTUPOBAHNA CaMOCTOSATEIHFHOTO TEXHOJIOTHYECKUX CTaIAMN
OTACTIbHBIX MPOEKTHPOBAHUS MPOM3BOJICTBEHHBIX
TeXHO?OFquCKHX OTIIEIBHBIX IIPOIIECCOB C
CTaann TEXHOJIOTHUECKUX UCTIOJIb30BAaHUEM
NPpOU3BOJICTBEHHBIX cTagui COOTBETCTBYIOIIETO
HPOLECCOB € [IPOU3BOJICTBEHHBIX IIPOrPaMMHOI0 u
UCIIOIb30BaHHCM MPOIIECCOB ¢ | uH(OPMAITMOHHOTO
COOTBCTCTBYIOLICIO HCIOJIb30BaHUEM oOecrieyeHusl.
HPOrpaMMHOr0o COOTBETCTBYIOIIETO
oOecrieyeHusl. IIPOrPaMMHOTO

oOecnieyeHusl.

[K-7 yMEHHE 3HaTh: caMble 3HaTh: 3HaTh: B
POBOJIUTH OCHOBBI (DOPMHPOBAHUS | IPUHITUIIBI HIOJTHOM Mepe
npeBapuUTeIbHOE | Ce0ECTOMMOCTH, LEHbI, | popMHUpOBaHUS TEXHOJIOTHIO
TEXHUKO- BBIPDYYKH, TPHOBUIM W | CEOECTOMMOCTH, IIEHBI, | (POPMUPOBAHUS
SKOHOMHUYECKOE 3apaboTHOM TUTATBI Ha | BBIPYYKH, NPUOBUIM M | CE0ECTOMMOCTH,  IIEHBI,
000CHOBaHHUE TPEANPHUSITHH. 3apa0OTHOW TUIAThI HA | BBIPYYKH, MOPUOBLIH |
HPOEKTHBIX YMeThb: IPUMEHSTh OPEIIPHUATHH. 3apabOTHOM TUIaThl  Ha
pelieHui TOTOBBIC CXEMBI JIJIst YMeTh: IPUMEHSITh TPEITNPUATHH.

BBITIOJTHEHHS PACUYETOB | TOTOBBIC AJITOPUTMBI YMeTh: NpUMEHSTD
OCHOBHBIX TTOKa3aTeNiei | JJIsl UCCICAOBAHUS 9KOHOMHKO-
POU3BOJICTBEHHO- POU3BOJICTBEHHO- OpraHM3alMOHHbIC




XO3gHCTBEHHOHN XO3SIMCTBEHHON METOABI s
JNeITeTLHOCTH NeITeNLHOCTH HACCIIEIOBAHUS
MPEANPUITUN B NPEANPUITUN B MIPOU3BOICTBEHHO-
XUMHUYECKOUI XUMHUYECKOU XO3SIMCTBEHHOM
TEXHOJIOTHH, TEXHOJIOTHH, NEeITEeIILHOCTH
HeTexuMuu u HerexuMun u TIPEANPUITHN B
OHMOTEXHOJIOTHH. OHMOTEXHOJIOTHH. XHMHUYECKOM TEXHOJIOTUH,
. HE(TEXUMUU U

Baagers: npuemamu u | Biuagern: mnpuemamu

OMOTEXHOJIOTHH.
MeTOJaMU aHauW3a, | © MCETOJaMM aHaJlN3a,
OpraHu3aluu U | OpraHu3aluu " Baagern:
TJIAaHUPOBAHUS MJIAaHUPOBAHUS npueMaMud © METOoJaMu
BayKHEHIITHX Ba)KHEHIITHX aHalv3a, OpraHu3aluu U
rokaszaresen rokaszaresen IUTaHUPOBAHUS
OpraHu3aIOHHO- OpraHU3aIMOHHO- Ba)KHEHIIINX ITOKa3aTeaeH
XO03UCTBEHHOU XO03iCTBEHHOU OpraHU3aALKNOHHO-
JIeATCITbHOCTH JIeATCITbHOCTH XO3IMCTBEHHOMN
MPEAIPUATHUS. MPEATPUATHS. JeATENbHOCTH

TPEANPUATHS.

I1K-20 TOTOBHOCThH 3HaTh. Ha 3HaTh: 3HaTh: Ha
BBITIOIHATH YAOBIIETBOPUTEIBHOM TEOPETHUYECKHE BEICOKOM YPOBHE
paboThI 1o | YpOBHE OCHOBBI | OCHOBBI METPOJIOTHH, | TCOPETUUCCKUE  OCHOBBI
CTaHJApTHU3aLUH, | METPOJIOTHH, CTaHJApTU3ALUN U | METPOJIOTHH,
TEXHUYECKOU CTaHJApTU3ALUN U | cepTUUKAITTT CTaHAApTU3ALUHI Hu
MMOJATOTOBKE K | cepruduranmu TEXHHYECKUX CPEJCTB, | CepTUDUKALIUU
cepruduKanuu TEXHHYECKUX CPEACTB, | 000pYyIOBaHMS A | TEXHUYECKHUX CpEJCTB,
TEXHUYECKHUX obopymoBaHUs U | MaTepuayoB. o0opymoBaHUs u
CPEJICTB, CHCTEM, | MaTEPHAIIOB. YMmeTn: MaTepHaJIoB.
MPOIIECCOB, YMmeTh: Ha TPaMOTHO YMeTh: Ha
000py/IOBaHUS ® | OCTATOYHOM ypPOBHE OpraHU30BHIBAThH BEICOKOM YPOBHE
MaTepHaoB, OpraHU30BHIBAThH METPOJIOTUYECKOE OpraHU30BbIBAThH
OpraHU30BHIBAThH METPOJIOTUUECKOE obecrieyeHue METPOJIOTHUYECKOE
METpOoJIOTHYECKOe | oOecrieueHne TEXHOJIOTHYECKUX oOecrieyeHue
oOecrieyeHue TEXHOJIOTHYECKUX MPOLIECCOB C | TEXHOJIOTHYECKUX
TEXHOJIOTHYECKHUX | MPOIIECCOB C HCIIOJIb30BaHUEM MPOIIECCOB C
MPOIIECCOB C | MCITOJIB30BaHUEM THUIIOBBIX METOJIOB | UCIOIb30BAaHUEM
HUCIIONB30BaHUEM | TUIOBEIX METOJOB KOHTPOJIA KayecTBa | THIIOBBIX METOJIOB
THUIOBBIX KOHTPOJISL KaueCTBa BBIITyCKaeMOil KOHTPOJIS KadecTBa
METOJI0B BBIITYCKAaeMOM NPOAYKIUH. BBIITYCKAaeMOM
KOHTPOJIA MPOIYKLIUU Baagern: Ha | IPOIyKLUHU.

KayecTBa XOpomeM OBHE Baagern:
. Baagern: 0a30BBIMH p yp A
BBITTyCKAEMO# HaBBIKAMH O | HOJHOLIEHHBIMHA
OLYKIIMH HaBbIKaMH1 o CTaHIAPTHU3ALNH HaBBIKAMH 110
i
pony CTaHJapTHU3aIlHH, P . >
. TEXHUYECKOH CTaHJapTU3aIUH,
TEXHUYCCKOH o
IMOATOTOBKE K | TEXHUYECKOHN IOATOTOBKE
IMOATOTOBKE K
cepTuduKanuu K cepTuduKauu
cepTuduKanuu
TEXHUYECKUX CPEJICTB, | TEXHUUECKUX CpEnCTB,
TEXHUYECKUX CPEJICTB,
CHUCTEM,  MPOLECCOB, | CUCTEM, MPOLIECCOB,
CHUCTEM, MIPOLIECCOB,
obopymoBaHus 1 | 000pyIOBaHHS u
000pymOBaHUS u
MaTepHuaioB MaTepHUaloB.
Marepual

TIK-22 VmMmenne 3HaTh: 3HaTh: 3HaTh:
MIPOBOJIUTH 0a30BELIE CII0COOBI | OCHOBHBIE CIOCOOBI | OCHOBHBIE CIIOCOOBI
OpTaHWU3AIMOHHO- | BBITIOJIHCHUS BBIITOJTHEHUS BBITTOJTHEHUS
IUTAHOBEIE OpraHu3alOHHO- OpraHU3alMOHHO- OpraHU3alMOHHO-
pacueTsl MO | TJIAHOBBIX PAacyeTOB IO | MIAHOBBIX  PAacCUETOB | IIAHOBBIX pACYETOB IIO
CO3JaHUIO HIH | CO3IaHUIO WO | IO CO3JAHUIO HWIN | CO3JaHUIO AN
peopraHuzanuu peopraHuzanuu peopraHuzanuu peopraHuzaluu




MMPOU3BOJACTBCHH

BIX Y4YacTKOB,
TUTAHUPOBATH
paboty
nepcoHasa u

(GhOHIOB  OILIATHI
Tpyaa

MIPOU3BOCTBEHHBIX
YYacTKOB, TUIAHHPOBATH
paboTy TmepcoHana U
(hOHIIOB OTUIATHI TPYAA
Ymersn: B
eJIoM
Y/IOBJICTBOPUTEIHHO
MPOBOJIUTh
OpTraHu3aIOHHO-
TUTAHOBBIC PACYETHI I10
CO3IaHHIO WIH
peopranuzaiuu
MIPOM3BOACTBEHHBIX
Y4acTKOB, TUIAHUPOBATH
paboty TmepcoHama u
(hOHIIOB OTUTATHI TPYAA
Baanern:
JAO0CTAaTOYHBIMHU
HaBBIKAMHU
CaMOCTOSATCIIbHBIX
JCUCTBUN BBIIOJHEHUS
OpTraHm3aIOHHO-
TUTAHOBBIX PAcCYeTOB II0
CO3/IaHHIO WIH
peopranuzanuu
MIPOU3BOACTBEHHBIX
Y4acCTKOB, IIJIAHUPOBATH
paboTy mepcoHala U
(hOHIIOB OTUTATHI TPYAQ

MPOU3BOJCTBEHHBIX
Y4YacTKOB,
IUIAHUPOBATh  PaboOTy
nepcoHana u (QOHAOB
OIUTaTHI Tpyia

Ymersn:
CaMOCTOSITETILHO
MPOBOJHTH
OpraHM3aIMOHHO-
TUTAHOBBIE PacueThl 110
CO3JIaHHIO WITN
peopraHu3aIu
MPON3BOJICTBEHHBIX
Y4YacTKOB,
IUTAHAPOBaTh  PaboTy
nepcoHania U (HOHIOB
OILIAThI TPyAa
Baagers: xopoummmu
HaBBIKAMHU
CaMOCTOSATCIIbHBIX
NeUCTBUHI
BBITIOJTHEHHS
OpraHM3aIlMOHHO-
IIJTAaHOBBIX pacyeToB
IO CO3MaHHI0 WK
peopraHu3au
IMPOU3BOJACTBCHHLIX
YUYacTKOB,
IUIAHUPOBATh  PaboTy
nepcoHana W QOHIOB
OILIAThI TPyAa

MTPOU3BOICTBEHHBIX
YYacTKOB, IUIAHHPOBATH
paboTy mepcoHala |
(hOHIOB OILIATHI TPY/Ia
Ymersb:
CaMOCTOSITEITHHO
IPOBOJIUTH
OpraHU3aIMOHHO-
IUTAHOBBIE  pacyeThl I10
CO3JIaHHIO WITH
peopraHu3anuu
MTPOU3BOJICTBEHHBIX
YYacTKOB, IUIAHHPOBATH
paboTy mepcoHala |
(hoHIOB OIIATHI Tpyaa

Baagern:
XOPOIIHMH HaBBIKAMH
CaMOCTOSATENBHBIX
NEUCTBUN  BBINOJIHEHUS
OpraHU3aIMOHHO-
IJIAHOBBIX PAcUeTOB IO
CO3JaHHIO WA
peopraHu3auu
MIPOU3BOICTBEHHBIX

y4acTKOB, ILJIAHUPOBAThH
paboTy TmepcoHama U
(hoHIOB OILIATHI TPYIa

I1K-23

Ymenue
COCTaBIIATh
3asiBKU Ha
obopymoBaHue u
3amnacHple YacTH,
MOJITOTABIIUBATh
TEXHUYECKYIO
JIOKYMEHTAIIHIO
Ha PEMOHT
0bopymoBaHUs

3HATDB:
npaBuia U (GopMel st
COCTaBJIEHUS 3aABOK Ha

o0opyioBaHue u
3aIlaCHBIE YaCTH

YMeTh:
MPaKTHYECKH
CaMOCTOSTENIBHO
COCTaBIIATh 3asBKH Ha
o0opyioBaHue u
3amacHbIe YacTH,
[TO/ITOTABJIMBATh
TEXHHUYECKYIO
JIOKYMEHTAI[HIO Ha
PEMOHT 000PYAOBaHHUS.
Baagern: 0a30BBIMU
HaBBIKAMM IIOATOTOBKHU
TEXHUYCCKOH
JIOKYMCHTAI[MH Ha

PEMOHT 000pYyIOBaHHUS.

3HaThp: Ha
XOpOoIIeM YpOBHE
npaBuiIa 1 GOPMBI ISt
COCTaBJICHHUSI  3asBOK
Ha oOopymoBaHHe U
3aracHbIe YacTH.

Ymersn:
CaMOCTOSITENTLHO
COCTaBIISITh 3asBKH Ha
o0opyoBaHue u
3aracHble 4acTH,
MOJITOTaBINBATh
TEXHUYECKYIO
JIOKYMEHTAITHIO Ha
PEMOHT
obopyoBaHus.
Baagers: xopoummmu
HaBBIKAMHU
MOATOTOBKHU
TEXHUYECKON
JIOKYMEHTAI[UH Ha
PEMOHT
000pyIOBaHUSI.

3HaTh: Ha
BBICOKOM YPOBHE NpaBHjia
u (hopmbI JUTS
COCTaBIICHHS 3asBOK Ha
o0opynoBaHue "
3aracHble YacTH.

Ymersn: B
MOJIHOM Mepe
CaMOCTOSITETILHO
COCTaBIISITH  3asiBKM  HA
obopymoBaHue u
3aracHble 4acTH,
MOJITOTaBIIBAThH
TEXHUYECKYIO
JOKYMEHTAIIHIO Ha
PEMOHT 000pyJOBaHMUSL.

Baagers:
MOJHOLICHHBIMHU
HaBBIKAMH  TIOATOTOBKH
TEXHUYECKOMN
JOKYMEHTAIHN Ha

PEMOHT 000pyJOBaHMUSL.




IlIkana ouenusanusn

Mudposoe
BbIpa:KeHHe

Bripaxenue B
0ayax:

CaoBecHoe
BbIpakeHHne

Kpurepun oneHKM HHAUKATOPOB A0CTU:KeHUs PU popme

KOHTPOJISL:

JK3aMeH / 3a4YeT ¢ OLEHKOH

3avyerT

5

87 -100

OTiInyHO
(3auTeHo)

OneHKa «OTJIMYHO» BBICTABISICTCS CTYJACHTY,
€CJIH TEOPETHUYECKOE COMIEpIKaHhe Kypca OCBOCHO
MMOJTHOCTRI0, 0€3 TPOOENIoB; HCUEPIBIBAIOIIE,
MOCJIEIOBATEIIEHO, YETKO M JIOTHYECKH CTPOWHO
W3JaraeT Marepual; CBOOOJHO CIIPaBJISETCA C
3aladyaMi, BOMPOCaMHU H JAPYTUMH BHIAMHU
MPUMCHEHUS 3HAHWI; UCIOJb3yeT B OTBETE
JTIOTOJTHUTEIbHBIH MaTtepuan BCE
MpeTyCMOTPEHHBIE TIpOTPaMMOi 3a7aHus
BBITIOJTHEHBI, KAYeCTBO HMX BBHITIOJIHEHUS OLIEHEHO
quciaoM OayioB, ONHM3KMM K MaKCHMalbHOMY;
aHAIM3UPYET MOJTyYeHHBIS PE3YIIbTaTHI;
MIPOSIBIISIET CaMOCTOSITENTFHOCTh TIPY BBITIOTHEHUH
3aJ]aHu i

74 - 86

Xopomo
(3auTeHO)

Or1ieHKa «XOpOIIO» BBICTABISIETCS CTYIEHTY, €CIIU
TEOPETUYECKOE COJEpKAHUE Kypca OCBOCHO
MOJHOCTBIO, HE0OX0IUMBbIe MPAaKTUYECKHUE
KOMIIETCHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE
NPEeoyCMOTPEHHbIE  NPOrpaMMol  OOydeHHS
yueOHble 3aJaHMs BBIIOJIHEHBI, KadeCTBO HX
BBITMIOJIHEHHS JOCTATOYHO BbICOKOe. CTyneHT
TBEPAO 3HAeT Marepuajg, TIpaMOTHO U TO
CyLUIeCTBY  HM3/laraeT €ro, He  JOIIycKas
CYLIECTBEHHbBIX HETOUYHOCTEH B OTBETE HA BOIIPOC.

60 - 73

Y nonetrBop
UTEJBHO
(3auTeHO)

OrneHka «yIOBJIETBOPUTENHHO»  BBICTABIISETCS
CTYyZIEHTy, €CIM TEOPETHYECKOE COJEpKAHUE
Kypca OCBOCHO YaCTHYHO, HO MPOOENbI He HOCST
CYyILIECTBEHHOIO XapakTepa, 0O0JIBIIUHCTBO
MPENYCMOTPEHHBIX MPOTpaMMOit 3aaHuil
BBHITIOJTHEHO, HO B HHUX HMEIOTCS OIMUOKH, IpHU
OTBETE Ha MOCTaBJIEHHBIM BOMPOC CTYACHT
JIOITyCKaeT HETOYHOCTH, HEJI0CTaTOYHO
MpaBWIbHBIE  (OPMYITUPOBKH,  HAOIIONAIOTCS
HapylIEHUsl JOTMYECKON IMOCIeI0BaTEIbHOCTH B
W3JI0)KEHUH IPOrpaMMHOI0 MaTepuaa.

Ornenka
«3aYTEHO»
BBICTABIISIETCS
CTYIEHTY, €CIH
OTBCTHI Ha
BOIMPOCHI 110
TeMaM
IMUCIUILIMHBI
[IOCJIE0BATEIbH
B, JIOTHYECKA
H3JI0KEHEL,
JIOTTYCKAKOTCS
HE3HAYNTEIbLHBIE
HEJIOYETHI B
OTBETE CTYJICHTA,
TaKHe Kak
OTCYTCTBHE
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KoMmjiekT 3agaHuii 1Jisi KOHTPOJIbHO# padoTsl mo gucuumiude b1.B.04 «IIpoueccsl U arperatsl B
HedTerazonepepadoTKe» A CTYACHTOB 0YHO, 0YHO-3209HOI .0.
Pemuts 6 3amau: 3-mo teruiooOMeHy U 3-mo MaccooOMmery. O0s3aTesieH OuOIMorpapuIecKuii CIucoK.
Howmep BapuanTta-mo nociaeqauM mudpam HoMepa 3a4€TKH. Y CIIOBUS 33/1a4 MUCATh MONHOCTHIO. PelaTh TONBKO
BapHuaHT (a).

Homep BapuanTa Howmepa 3anau

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 59,22
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

3agaun 1o TenJ000MeHy.
3amaya 1. B rermooOmennuke G 1/4 anerona oxiaxkaaroT oT 50 °C mo 30 °C Bool, HarpeBaroIencs ot
20 °C mo 30 °C. Haiitu pacxo/ BoAbl 1 KO3 (PHUIMEHT TeIionepeaun Mpy MOBEPXHOCTH Teruionepeaayn 9 m2 .
Tertoémkocth anerona 2263 JIx/(xkr*K), a) G = 41/4, 6) G = 61/4, B) G=281/4, 1) G = 51/4, 1) G =T71/9, €) G
=91/u.
3amaga 2. B KOHJeHcAaTOpe C MOBEPXHOCTHIO TeruiooOMeHa 142 M2 KOHIEHCHpPYETCS Maphl
tosyosa npu temneparype 110 °C. Bona B konudectBe V M3/4 HarpeBaercs ot 20 mo 45 °C. Halitu cpeanuii
TEeMIIepaTypHBI Hamop, TEIUIOBYIO Harpy3ky u Koddduuuent rtertonepenauu. TemnoéMmkocTs Bousl 4190
Jx(xkr*K), a) V=10M3/4, 6) V=15m3/u4, B) V=20Mm3/4, 1) V=12,5m3/4, 1) V=17,5m3/4, ¢) V= 22,5m3/u
3anmaya 3. B peakTope mpotekaer peakius ¢ BoigesneHneM Q kBT TemoBoi sneprun. Terio
OTBOJUTCA BOAOH, mpoxoasmend mo tpyokam numamerpom 20x2 MM u Harpesatouieiica ot 35 °C go 45 °C.
Omnpenenuts pacxol BOABI U YUCIO TPyO, IpH KOTOpoM OyneT obecrieueH pa3BUTHIN TypOyJIEHTHBIA pexUM e€
teueHus. Termnoémkocth Boabl 4190/x/(kr x K). Bsskocts Bogst  10-6 m2/¢, a) Q = 100 kBT, 6)Q = 120 kBT,
B)Q =150 kBT, 1) Q =110 xBT, 1)Q =130 kBT, ¢)Q =140 xBT.
3agaua 4. B tenmooOmennuke co 111 tpyOkamu quaMeTpom 25x2 MM U JUTMHON 4M HE00X0AUMO
Harpetb Boxy ot 15 °C go 42 °C. HarpeB ocymecTBiIseTCS BOASHBIM HapoM, KoHAeHCHpytommMmcs mpu 120°C.
Hatitu pacxon Bombl, ecnu koadduipent remnonepenaun K = (Bt/mM2xK), Temnoemkocts Boabl 4190 Ix/(kr x



K), a)K=1400 Bt/(M2 x K), 6)K=1700 Br/(M2 x K), 8)K=2000 Bt/(M2 x K), r)K=1200 B1/(M2 x K), 1)K=1500
Bt/(M2 x K), ¢)K=1850 Bt/(M2 x K).
3amaua 5. YaliHuK Maccoll 1Kr ¢ OByMs JIMTpaMH BoAbl M TeMmepaTypoi 20 °C mocTtaBUiIM Ha
ra3oByl0 IUIMTYy. Yepe3 T MHUH BOAa 3aKumena. 3a Kakoe BpeMs IPU TaKOM K€ IOJBOJE Teria BBIKMIUT 15%
Boawl? Termmoemkocth ctamu 500 JIx/(kr x K),Termoemkocts Boas! 4190 JIx/(xr x K), Termmora mapooOpa3oBaHus
Bonbl 2260 xJ[x/kr, a) T = 8 MuH, 6) T= 12 MuH, B) T =15MuH, r) 1= 10 mun, 1) T= 13,5 Mun, €) =17 MuH.
3amaua 6. B Temnoobmennnke npu Temmepatrype 117,7 °C xonaeHcupyrorcs G Kr/MUH TIapoB
OyTtuioBoro cruprta. Boma mpoxoaut no TpyOkam 25 x 2 MM u Harpesaercs ot 25 °C mo 43 °C. Haiitu pacxon
BOIBl W YHUCIO TpyOOK, MpU KOTOpoM OynmeT HabmromaThcst TypOyJNeHTHBIH peXuM e€ TeueHus. Temora
KOHJIeHcauu OyTmiioBoro crimpta 589 Jx/kr, Termoemkocts Bojbel 4190 Jx/(kr x K), Bszkocts Bogsl 10-6Mm2/c.
a) G =60 xr/mun, ©0) G =90 kr/muH, B) G = 120 Kr/MuH.
r) G =70 xr/muH, 1) G = 80 kr/muH, ¢) G =115 kr/MuH.
3agaua 7. B MexTpyOHOM NpOCTpaHCTBE HCHApUTENs] KOHAEHCHPYETCS BOISHOW Map IMpH
temmeparype 120 °C. B tpyOHOM mpocTtpaHcTBe kumuT Oenzon mpu Temneparype 80 °C. Koaddumnment
teroornaun g mapa 10 kBt /(M2 x K), a ana 6enzoma 1 kBt /(M2 x K). Haiitn temmneparypy creHKu co
CTOPOHBKI Iapa U CO CTOPOHBI OeH30Ma npu Koadduimente remnonepenaun K=Bt/(M2 x K), a) K=300 Bt/(M2 x
K), 6) K=500B1/(M2 x K), B)K=800B1/(M2 X K), ) K=200 B1/(M2 X K), 1) K =400 B1/(M2 X K), €) K =600 B1/(M2
x K).
3amaya 8.G kr/u xjmopodopma HeoOxoaumo HarpeTh oT -10 °C  mo 61 °C  HaCBIIICHHBIM
BOJISIHBIM MapoM ¢ Temneparypoid konaeHcauuu 100 °C . MoxHO 71 7Sl 3TOT0 HCHOIb30BaTh TEIIIOOOMEHHHUK C
37 TpyOkamu muameTpoMm 25x2 MM UHHON 2 M mpu kKodddwummente termonepemnadn 250 Br/(m2 x K)?
Temmoemkocth xmopodopma 965 JIx/(xr x K), a) G=4000 kr/4, 6) G=5000 kr/4, B) G=6000 xr/4, T) G=3000 K1/4,
n) G=7000 kr/4, ¢) G = 8000 kr/u.
3amava 9.B Temmooomennnke npu Temreparype 85 °C KOHISHCHPYIOTCS Maphl O€H301a, a Boja
HarpeBaetcs oT 34 °C o 44 °C. TemmooOMeHHUK uMeeT N TpyOOK AuaMeTpoM 25 X 2 MM, TI0 KOTOPBIM IPOXOIUT
Bozna. Haiitu cpeaHuii TemriepaTypHBIH HAmop W Pacxol BOJABI, 00ECHEUUBAIONIUN pa3BUTHIH TypOYyJICHTHBIN
pexuM e€ Teyenus. Bsaskocts Bogpl 10-6M2/c, a) n = 206 i, 6) n =257 wr., B) n =384 wrT, 1) N =747 wr.,
0) N =666 1T, B) N =1048 mT.
3amaua 10. B xonomunbHuke npu Temmneparype -6 °C ucnapsiercs G kr/mMuH XiajgoHa -12.
CKOJBKO JIbZla B HEM MOXHO IMOJIyYUTh 3a CyTKH M3 BonbI ¢ Temreparypoil 20 °C . Temnoemkocts Boasl 4190
Jx/(xr x K). Termora kpucrammuzanuu Boasl 380,7 kJx/kr. Termnora mapooOpazoBanus xianona 158 xJ[x/kr, a)
G =2 kr/muH, 0) G = 4 kr/mMuH, B) G = 6 kr/muH, T) G = 8 Xr/MHH, n) G =10 xr/muH, ¢) G = 12 Kr/MHH.
3amaua 11. Haiitu pacxon BoAsHOTO mapa co crenenpio cyxoctu 0,95 u temneparypoit 110 °C
s HarpeBa V M3/4 Bozayxa ot -30 °C  go 20 °C . OnpenenuTh cpeqHuil TemneparypHblii Hanop. Teruiora
koHAeHcanuu napa 2234 xJbx/kr. Temmoemkocts Bo3ayxa 1000 Ix/(kr x K), a)V=12x103 m3/4 , 6)V=16x103
M3/4 , B)V=2x104 mM3/4, r)V=10x103 m3/u , 1) V=14x103 m3/4 , ) V=18x104 m3/u.
3amaua 12. B temnoooMennuke G 1/4 Meranona HarpeatoT ot — 10 °C no 60 °C. Bona aprkercs
MPOTUBOTOKOM M oxJyaxaaercs oT 80 °C no 40 °C. OnpenennuTs pacxof BOJABI H CPEIHUI TEMIIEPaTyPHBI HAIIOP.
Tertoemkocth MeTHIIOBOTO criupra 2515 Jlx/(kr x K). Temmoemkocts Bosbet 4190 JIx/(kr x K), a) G =3 1/4, 6) G
=614,B)G=91/4,1)G=21/14, 1) G=5 1/4, e) G=8 1/u.
3amaua 13. B xamopudepe V m3/u  Bozgyxa HarpeBaror or - 10 °C go 35 °C Bopoii,
oxnaxaaromericss To 70 °C go 48 °C. Haiitu pacxox BOJbI ¥ CPEAHUNA TEMIIEPATYpHBIM HAop MpH MPOTUBOTOKE.
Temnoemkocts Bozmyxa 1000 x/(kr x K). Termoemkocts Bosbsl 4190 JIx/(kr x K), a) V = 104 m3/4, 6) V =
1,5x104m3/4, B) V = 2x104M3/4. 1)V = 1,2x103M3/u , 1) V = 1,6 x 103 m3/4, ¢) V=1,8x104 m3/u.
3agaua 14. B TemooOmennuke c¢ 783 TpyOkamu aumamerpoM 25 X 2 MM U JUIMHOH 4 M
ucrapsiercss Tomyon mpu Temneparype 110,8 °C. Temmepartypa konaeHcaruu BojsHoro mapa 133 °C. Haiitu
TEIUIOBYIO Harpy3ky, eciu koddduiment Termonepenaun K = (Br/m2 x K), a) K= 800B1/(M2 x K), 6) K= 1500
Bt/(M2 x K), 8) K=2000 Bt/(M2 x K), r) K= 1000B1/(M2 x K), 1) K= 1200 Bt/(M2 x K), €) K= 1800 B1/(M2 x
K).
3amaga 15. DmekTpudecKuid TOMOTpeBaTeNh BOALI MOMHOCTRI0O 10 kBT mmeer maccy 10kr m
cogepxuT 501 Bompl. 3a Kakoe BpEMsl BOAA HArpeercsl 10 TeMIepaTyphl KWUIICHHS, €CIM €€ HadaibHas
temneparypa t °C? Ckonbko BoAbl BHIKMOHT 32 15 MuH. Temnoemkocts ctanm 500 x/(xr x K),TermoemMkoctsb
Bosibl 4190 JIx/(kr x K), Ternora napoodpazosanus Bojpl 2260 k/Ix/kr, a)t =10°C,6)t=20°C, B)t =30 °C,
r)t =15°C,0)t= 25°C, B)t =35°C.
3agaua 16. B pexynepaTHBHOM TeIIOOOMEHHHKE HeoOXoauMo HarpeTh 14,4 1/4 u300yTaHona
ot 20 °C mo 40 °C 3a cyer Temna OyraHoja , pacxonx koroporo 10,8 T/4, a HauaiabHas Temmepatypa t C.
OnpenenuTs MOBEPXHOCTh TEII00OMeHa mpHu kKodddunuente Temmonepenayn 150 (Br/m2 x K), termoeMkocTsb
n3o0ytanona 2560 [x/(kr x K),a)t =100°C,0)t=109°C,B)t =117,7°C, 1)t =105°C,06)t=112 °C,B)t =
115 °C.
3amaga 17. B cMmecutens ¢ MEXaHHMYECKUM IMPHUBOIOM MOITHOCTRIO 40 KBT 3arpysmmm 250 kr



Kayuyka ¢ Temreparypoit 15 °C. 75% moaBonnMoii 3HEpTUH HIIET Ha pa3orpeB Kaydyka ao Temmeparypsl t °C, a
OCTallbHas DHEpPrusi OTBOAUTCS BoAoW, Harpematomieiics or 30 °C po 38 °C. Haiitu pacxon Boabl u
MPOJIOJDKUTENBHOCTh OJHOTO IWKIa. TeroeMkocTh kaydyka 1680 Jlx/(xkr x K),temmoemkocts Bombl 4190
Jx/(kr x K),a) t=50°C,06)t=60°C,B)t=70°C, r)t=80°C, m)t=90°C,e)t=98°C.
3amaua 18. B crampHO#t emkoctn (Temmmoemkocth ctanmm 500 JDbx/(kr x K)) maccoit 2 xr
comepxkutcss 10 kr Boapl ¢ HavanbHOW TeMmmeparypoi t °C. 3a kakoe Bpemss Boaa Harpeercs no 100 °C
JJIEKTPOHArpeBaTeneM MoITHOCTHI0 3 KBT? CkonbKko BpeMeHH yiiieT Ha ucnapeHne 2 Kr Boabl? TemmoeMKocTh
Boabl 4190 /Ix/(xr x K), Temnora ucnapenus Boasl 2260 k/x/kr, a) t=10 °C, 0) t=15 °C, B)t=20 °C, r)t = 25 °C,
n) t=30°C,B)t=235°C.
3amaua 19. Annapar nuamerpoMm 1 M U ATUHON 4 M MOKPBIT CTEKJIOBATOW TOMIIUHON 20 MM C
koadp¢ummentom Temtonpoogroct 0,04 Bt/(m x K). Temmeparypa crenkm ammapara t °C, Bo3myxa B
nomerienun 20 °C. Koaddumuent rernootnaun k Bo3ayxy 10 Br/(m2 x K). HalitTu TernoBoii 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
3amaga 20. B KOXyXOoTpyOuaTOM KOHJEHCATOpE C IOBEPXHOCTHIO Teruionepenadn 35 M2
KOHACHCHPYIOTCS Tapbl 6eH3ona mpu temrieparype 80,2°C, Boma HarpeBaetcs ot 35 mo t °C. Haittu pacxox Bogs!
npu kodpdunuente rteronepenaun 600 Br/m2 x K. Temmora konaeHcaumu mapoB Oenzona 395 JLx/KT.
Termnoemkocts Boabl 4190 [Ix/(kr x K), a) t =40 °C, 6) t =44 °C, B) t = 47 °C, r)t=50°C, o) t=155°C,
e) t=60°C
3agaua 21. B teruoooMeHHuKe 1,8 T/4 4eTHIPEXXJIOPUCTOrO YIiepoaa HE0OOX0AUMO OXJIAJAUTh OT
Temneparypsl 76,7 °C no t °C Bogoii, Harpesatomieiics ot 28 °C no 43 °C. Haiitu TerioByro Harpy3ky u cpeiHui
TEMIIEpaTypHBIA HAIOp IS MPSAMOTOKA U MpOTUBOTOKA. Termoemkocts Boasl 4190 Jlx/(xr x K). Termoemkoctsb
gyetpIpexxiopuctoro yriepoaa 920 Jlx/(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.
3anmaga 22. B temmooomennnke npu temrieparype 90 °C koHAEHCHPYIOT 18 T/4 HACHIIIIEHHBIX
napoB Oen3ona. Haiitu pacxon Bospsl, HarpeBarometics ot 30 °C mo t °C. Onpenennuts MOBEPXHOCTH TEIIIOOOMEHa
npu koddpdunuente teronepenaun 400 Br/( M2 x K). Teruora xonnencanuu napos Oenzona 400k x/kr.
Tertoemkocth Bosbl 4190 JIx/(xr x K),a) t=40 °C, 6) t =45 °C, B) t = 50 °C, 1)t = 55°C, n) t = 60°C, ) t = 58°C.
3amaga 23. B TemmooOomennnke mipu Temmneparype 80 °C xoHmeHCHpyrOT G T/4 HACHIIEHHBIX
MapoB cMecH OEH30J1 — TOJyoJI, cojiepkarield 85% maccoBbix Oen3osa. Boma marpesaetcst ot 33°C no 47°C.
Koadpumuent temnonepenaun 400 Br/( M2 x K). HaiiTi pacxoj Boabl 1 IOBEPXHOCTh TermiooOMeHa. Teruora
KOHJICHCaIlu cMecH napoB OeHzona u Tomyona 380 xJ[x/kr. Termoemkocts Boasl 4190 Ix/(kr x K), a) G = 13
1/9,0) G=161/49,B)G=191/9. 1) G=8 1/9,6) G=10 1/9, B)G = 17 1/1.
3anaua 24. B teruioooMeHHuK nofarot V M3/MUH BOJIBI ¢ TeMiiepaTypoil 45 °C M HarpeBaroT
ee konaeHcupyoummmMes npu 100°C BogsueM mapom. IloBepxHocTs Temonepenaun 61 m2, xo3huumeHt
tertonepenaun 800 Bt/(M2 x K). Temmoemkocts Bomel 4190 Jx/(kr x K). IlmotHocts Bombr 1000 kr/m3.
Omnpenensis cpeqHHI TeMIlEpaTypHBIH Hamop Kak cpeaHeapru(PMETHUECKYI0 BeIWYHHY, HAWTH KOHEYHYIO
Temneparypy BoJsl, a) V=3 m3/4, 6) V=5 m3/4, B) V=8 m3/4, 1) V=10 M3/4, 1) V=12 mM3/4, ) V=14 M3/
3amaua 25. CranpHas eMKOCTb Maccoil 2T ¢ 8M3 BoJbI CHAOXKeHA 3MEEBHKOM, B KOTOPOM TIPH -
1C ucnapsiercst G /94 amMmmuaka. 3a Kakoe BpeMsl EMKOCTh U BOJia OCThIHYT 25 1o 5 ? Teruoemkocts ctanmu 500
Jx/(xr x K),termoemkocts Bogpt 4190 [x/(kr x K). Termmora ucnapenns ammuaka 1300 kx/kr, a) G = 50 kr/4,
0) G =60 kr/4, B)G = 70 xr/4.
3amava 26. HaliTi pacxoj BoAbl M IOBEPXHOCTH TEIUI00OMeHa /sl oxyaxaeHuss G T/4 kepocuHa
ot 130 °C no 60’ °C. Boga narpeBaercst ot 30 °C no 45 °C. Koadpunment reruonepenaun 300 Br/( M2 x K).
Temnoemkocts Boabl 4190 JIx/(kr x K). Temmoemkocts kepocuna 2100 Ix/(xr x K). a) G =10 1/4, 6) G = 14
1/4,B) G=18 1/4, 1) G=51/4, 1) G=12 1/4, ¢) G=161/1.
3anaua 27. B Ttemnooomennuke G kr/muH ¢denona narpeBatror ot -20 °C go 50 °C BojoW,
oxnaxnaroteiics ot 75 °C no 45 °C. KosdounumenT termonepenaun 300 Br/(M2 x K). Haiitu pacxon Boasl u
MOBEPXHOCTh TeruiooOMeHa. Termmoemkocts penona 2350 [x/(kr x K). Temmoemkocts Boabl 4190 JIx/(xr x K).
a) G = 60 xr/mun, 6) G = 120 kr/muH, B) G = 180 kr/muH. 1) G = 30 xr/muHn, 1) G = 900 xr/mun, e) G = 150
KI/MUH.
3amaua 28. CranpHo# ammapar maccoit 600 kr, copepxamuii 3T XJI0pOeH30J1a, UMEET MapOBYIO
pyOamky momansto 6 M2. 3a kakoe Bpemst xjopoenson Harpeercs oT 20 °C go t °C, ecnu B pyOaliky monaBaTh
HACBHIIIEHHBIN BoAsHOW map c¢ Temmepatypoit 120 °C. Koaddumment rteruonepenauun 200 Br/(M2 x K).
Tertoemkocts ctanu 500 [x/(kr x K). Termoemkocts xmopoensoia 1340 x/(kr 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.
3amaga 29. Bo CKOJBKO pa3 TMOBBICHUTCS TEPMHUUYECKOE COMPOTHUBICHHE CTEHKH CTAIBHOTO
3MEEBHKa, CBEPHYTOro M3 TpyObl aguameTrpoM 38 X 2,5 MM, €CjIM IOKDBITh €€ CIOEM SMalld TOJIIUHONH O MM?
Cunrath cTeHKy miockoi. Koadduuuent rennonpoBognoctu cranu 46,5 B1/(m x K), a amanu 1,05 Br/(m x K),
a) 6=0,3 MM, 6) 6=0,4 mm, B) 6 = 0,5mmMm, 1) 6 = 0,6 MM, 1) 6 = 0,7 Mmm, €) 6 = 0,8 Mmm.
3amaga 30. IlapompoBon mmwHHONW 40 M, muamerpoM S51x2,5 MM TMOKPBIT CJIOEM H3OJISAIHH



TOJIIMHON O MM, TeMIlepaTypa Hapy)KHOH moBepxHocTH HM30jsimu t2 = 45 °C, a BHyrpeHHeir t1 = 175 °C.
OnpenenuTs KOIMYeCTBO TEIUIOTHI, TepsieMoe maponpoBooM B 1 4. KoaddunmeHT TermmonpoBoiHOCTHA U30IISAIIUN
A=10,116 Br/(Mm x K), a) 6=5 MM, 0) 6=22 mm, B)d=30 MM, 1) 6=18 MM, 1) 6=24 MM, ¢€) 6=27 MM.

3agauu mo MmaccooOMeHy.
3agaua 1. B pextudukanuoHHyo KoJoHHY moaaoT 30 T/4 cMecu aleToH — BOJa, COAeprKalei
15% (macc.) amerona. KakoBa MpOWM3BOANTEIHHOCTh KOJOHHBI IO AUCTIIUIATY conepikamieir amerona 70%
(Mmacc.), ecu B KyOOBOM ocTaTke KOHIEHTpanus anetoHa A% (macc.). a) A =0,5,6) A =10,8, B) A= 1,2,
NA=15nA=18e)A=2.2.
3agaua 2. [IpounsBoautensHOCTh cymmnku 200kr/4 mo yaanseMoi Biare. OnpenenuTs pacxon
BBICYIIICHHOTO MPOJYKTa, €CIIH HadalbHas BIaxXHOCTh MaTepuana 30% (macc.), a koneunas A% (macc.). a) A =
3,00)A=6,B)A=9, 1) A=12, 1) A=14,e) A=16.
3amaua 3. B émkocth comepxkaniyto 5 T 30%-ro (Macc.) BOJHOTO pacTBOpa a30THOW KUCIIOTHI,
3arpyswin emre 3 T 40%-ro (Macc.) BOIHOTO pacTBOpa a30THOW KUCIOTHL. CKOJIBKO BOJIBI HEOOXOIUMO T00aBUTH,
YTOOBI MOMyYnTh B eMKkocTH A% - HbI (Macc.) pactBop? a) A=10, 6) A=14, B) A=18, 1) A=22, 1) A=26, e)
A=30.
3agaua 4. B orcroitank nogarot 6001/cyTkr cTOUHOM BOIBI, cofepkarieit 0,5 % (Mmacc.) TBepAbIX
gactull. CKONbKO 0caika BIaKHOCTHIO 60% (Macc.) oOpa3yeTcs 3a CyTKH, €ClI B OTCTOWHMKE yiaBiauBaeTcst A%
(macc.) TBepabix yactun? a) A=80,0) A=85,8B8)A= 90,1) A=92, 1) A=94,¢) A=97.
3anayva 5. [Ipu Temnepatype 20°C ynpyrocts BoasiHoro napa 17,5 MM pt cr. Haiitu Maccy Biaru
B 5 M3 Bo3ayxa, HACBIIIEHHOTO BOJISTHEIM MTapoM mpu Temrieparype 20°C u gaBienun A MM pt cT. a) A = 740, 0)
A=745,B) A= 750, T) A=755,n1) A=760,e) A=765.
3angaua 6. B BemmapHoii anmapat noxatoT 10 T/4 BOAHOTO pacTBOpa €AKOT0 HATPHsI C MOJBHOM
noneit A (MNaOH = 40 xr/kMoinp), a MOIXy4arOT 6 T/4 KOHIICHTPUPOBAHHOTO pacTBopa. HaliTm kKoHeuHyrO
MaccoBylo KoHIeHTpanmio. a) A = 0,1, 6) A=0,13,8) A=0,16, r) A=0,20, 1) A=0,25,¢e) A=0,3.
3agaua 7. B emkxocts Hanmnu 2 autpa 10%-ro (macc.) Boguoro pactBopa NaOH mioTHOCTEIO
1020 kr/mM3 u 5 nutpoB A%-oro (macc.) BogHoro pactBopa NaOH ¢ p = 1060kr/m3. HaliTu KOHIEHTpAIMIO
norydeHHoro pactBopa NaOH. a) A=15,6) A=18,B8) A=22, 1) A=26,n1) A=32,e) A=35.
3anmaua 8. B peakTop 3arpy3miu 6 kr BogHoro pacteopa NaOH c konnentpamnueii A% (Macc.), 3
kr Boabl ¥ 1kr NaOH. Haiiti xoHIeHTpanuio moiy4eHHoro pacteopa. a) A = 10,06) A=13,B) A=17, 1) A=
21, ;) A=25,¢e) A=30.
3agada 9. OnpenenuTh OTHOCUTEIBHYIO MaCCOBYIO KOHIIEHTPALIMIO BOJOPOAA B ra30Boil cMecH,
cojepkarieid 1 kMoJb a3ota M A kMoJb Bogopona (M2 = 2kr/kmonb; MN2 = 28 kr/kmonb). a) A=2,6) A=2,5,
B)A=3, TV)A=35n1)A=4,¢) A=4,5.
3agaua 10. 400kxr pesuHOBO# cmecu coctaBa (% wmacc.): 40 kayuyka, 50 nHamomnutens, 10
N00aBOK cMeliaiu ¢ A KI pe3sMHOBOM cMmecu cocraBa: 35kaydyka, 60Hamonnutens, 5 qob6aBok. Haiitu cocras
HOBoM cmecu a) A = 100, 6) A =140, 8) A =180, 1) A=210, n) A =250, e) A=300.
3amaga 11. C orxomsmumu TazamMu B abcopbep moctymaer 2 kr/c ammuaka. CTemneHb
yIaBIMBaHUs aMMHaka B abcopoepe A%. mMpu KakoM pacxojie YMCTOW BOABI MaccoBast J0JIsI aMMHaKa B BOJIC Ha
BbIX0jie u3 anmnapata coctaBut 0,057 a) A=83, 6) A=86,r) A=90, 1) A=95, ¢) A=97.
3amava 12. B xpuctamimsaTop HalMiad 3 J1 BOJHOTO PAacTBOpa CONM ¢ KOHIEHTpauued 20%
(macc.) wu mrotHocThio 1200 kxr/m3. Kakyro mMaccy Boabl HEOOXOIMMO HCIAPUTh, YTOOBI MOIY4NUTh A%o-HBIN
(macc.) pactBop? a) A=30, 6) A=34, B) A=39, 1) A=42, n) A=45, ¢) A=50.
3amava 13. Monehas mgoas CaCl2 (MCaCl2 =111 xr/moms) B BomHOM pactBope 0,05, a
IUIOTHOCTB pacTBopa 1250 kr/mM3. B kakom o0beme pactBopa coxepkurcs 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 cepHOW KHCIOTHI ¢ KoHIeHTparuend 80% (Macc.) U BOAbI, MPH
CMEIIEHUU KOTOPBIX MOXHO MONy4uTh 20 Kr KUCIOTH ¢ KoHIeHTpammend A% (macc.) a) A=40, 0) A=45, B)
A=48, 1) A=52, 1) A=56, e) A=60.
3agaua 15. MonbHas jgonst OeH3ona B OwHapHOM cMmecu Oenzon-tonyon 0,4. B kakom
KOJIMYECTBE CMECU CONepKuTCs A Kr Oenzoua, eciiu M6 = 78 kr/monb, Mt = 92 kr/monbe? A) A=30, 6) A=38, B)
A=45,1) A=53, ) A=58, e) A=65.
3amaga 16. MonsHas mons stwioBoro crupra (C2HS5OH) B BomHOM pacTBOpe paBHa A.
[MnotHOCTH crmpra 790 kr/m3, mioTHOcTh BoAbl 1000 kr/M3. OmnpenenuTh IUIOTHOCTH CMECH TPU YCIIOBHH
MOCTOSTHCTBA 00beMa mpu cmemennn. a) A=0,1, 6) A=0,16, B) A=0,22, r) A=0,25, 1) A=0,28, ¢) A=0,32
Bamaya 17. Ckonbko Hamo BeIMapuTh Boiabl M3 1000 Kr pacTBOpa MOBapeHHOW COJIM, YTOOBI
W3MEHHUTH KOHIIEHTpanuio oT 8 1o A% (macc.)? a) A=20, 6) A=25, B) A=28, 1) A=32, 1) A=35, e) A=38.
3agaua 18. B pekTu(uKanuoHHON KOJOHHE HEMpephIBHOTO AeHcTBHs pasaensercs 1000 kr/a
cmecH, copepxkamieit 40% (macc.) metunoBoro crupta U 60% Boasl. KyGoBoro ocratka momydaercst 600 kr/u.
Konnenrpamms Boasr B HeMm A% (Macc.) Ompenenuts coctaB guctuwiuara. A) A=92, 6) A=92.8, B) A=93,2, 1)



A=943, n) A=95,2, e) A=96,8.
3amava 19. U3 pextudukaninoHHON KOJIOHHBI BEIXOAUT 800 KI/4 AMCTUILIATA C KOHICHTpAIUCH
96 % (macc.) HK u 1200 xr/u kyboBoro ocratka ¢ coaepxkanuem A % (macc.) BK. OnpeaenuTs coctaB mutaHusl.
a) A=93,6) A=94,2, B) A=94,8, 1) A=95,2, 1) A=95,6, ¢) A=96,5.
3amaga 20. IlpoM3BOOHUTETHHOCTh PEKTH(PHUKAITMOHHOW KOJOHHBI JUIA pas3IeieHUsS CMECH
STUJIOBBINA CIUPT — BofAa mo AucTriuiATy 1200 kr/a. Konuentpauus cnupra B Hem 96% (macc.). Pacxon nutanus
3000 kr/4. Comepxanue criupta B HeM A % (macc.). HaiiTk coctaB KybOoBoro ocrtatka. a) A=30, 6) A=34, B)
A=38, 1) A=42, n) A=45, e) A=48.
3agaua 21. B pekTuuKkanroHHON KOJOHHE HempepbiBHOTO AeicTBHs pasaensercs 3000 kr/u
CMecH aleTOH — BojJa. MaccoBoe colep:kaHue ameroHa B mutaHun 25%, B muctwniire 98%, a B KyOoBoM
octatke A%. OTpenenuTh KOJMYECTBO TUCTIILIATAa U KyOOBOro ocTaTka. a) A=2,5, 6) A=2.8, B) A=2,2, 1) A=3,5,
1) A=3.8, e) A=5.
3agaua 22. B pekTu(MKaHOHHON KOJOHHE HEMpephIBHOTO AeHCTBHs pasaensercs 1500 kr/a
cmecu OeH30I — Toxmyod, conepxameit 45% (macc.) 6enzona. [Ipu s3Tom momydaror A kr/4 quctminsita. KyOoBsrid
0CTaTOK comepxuT 5 % (Macc.) 6enzona. Onpenenuts cocTaB aucTwnsiTa. a) A=400, 0) A= 440, B) A=480,
r) A=520, 1) A=560, e) A=600.
3amaua 23. B cymmiky nocrymaer 1000 kr/u marepwana ¢ BiaxkHocThio 50% (Macc.).
Omnpenenuts KOHEYHYIO BIAYKHOCTh MaTepualia, ey B CyIIwiKe ynanserca A kr/a Bmaru. a) A=200, 6) A=240,
B) A=280, 1) A=320, 1) A=360, ¢) A=400
3agaua 24. U3 cymmiku BerxonuT 500 Kr/4 maTepuana ¢ BIaKHOCThI0 A% (Macc.). 3a OJJiH Yac B
cymrmiike ynansercs n3 Matepuana 200 kr Bnaru. Haiitn HaganpHYIO BIaXHOCTh MaTepuana: a) A=5, 6) A=6,3, B)
A=6,8,1) A=7,2, 1) A=8,¢) A=I10.
3agaua 25. Bo3myx HaceimeH napamu MmetwioBoro crnmpra (CH3OH). OGmee namieHue
BO3YITHO — IMapoBOi cMecu A MM PT CT., Temnepartypa 50°C, naBneHune HaCBHIIIEHHOTO mapa criupTta mpu 50°C
380 MM prt cr. [IpuHUMas 062 KOMIIOHEHTa CMECH 32 HWealbHBIE Ta3bl, ONPEIENUTh OTHOCUTEIEHYIO MacCOBYIO
KOHIIEHTpaIuio ciupTa. a) A=550, 6) A=600, B) A=630, r) A=660, 1) A=700, ¢) A=750.
3agaua 26. Bo3myx Haceimen mnapamu StwioBoro cnupra (C2HSOH). OOGmee naBieHue
BO3JIYIIHO — NapoBOil cMecu A MM pT. cT., TeMiepaTtypa 55°C, ynpyrocts napa crnupta mnpu 55°C 240 MM pT cT.
[Mpunumas 006a KOMIIOHEHTa CMECH 32 WACANBHBIC Ta3bl, OMPEEUTh TNIOTHOCTE cMecH. a) A=400, 6) A=440, B)
A=480, ) A=520, 1) A=560, e) A=600.
3agada 27. Bo3nyx npu atMochepHOM AaBICHHM A MM PT. CT. HACBIIIEH BOASHBIM IapoM IpH
40°C, ynpyrocts BogsHoro napa npu 40°C — 55 mm pT. cT. CunTas BO3AYNIHO — MapOBYK CMECh HUIECATBHBIM
ra3oM, HaTu o0beM, 3aHUMAaeMbIl 5 Kr Bo3ayxa. a) A=740, 06) A=743, B) A=746 , r) A=752, n) A=T758, e)
A=763.
3agaua 28. Haiiti Maccy 5 M3 BO31yxa, HACKIIIEHHOTO PU aTMOC(EPHOM JaBICHUU A MM PT. CT.
BOJSHBEIM TapoM mipu 35°C, maBieHHE HACBHIIEHHOTO BoastHOro mapa mpu 35°C — 42 mwm pr. ct. Cunurarh
BO3/YIITHO — APOBYIO CMECh HCATIbHBIM Ta3oM. a) A=742, 0) A=745, B) A=748, 1) A=752, n) A=758, ¢) A=764.
3amaga 29. Omnpenenuts OObEMHBIE MacCOBBIE KOHIIGHTpAanud (B Kr/M3) KOMIIOHEHTOB B
uJealibHOM Ta30BOM cMecH, cojeprkaield 1 mMosib Bomopoaa u 3 monb MeraHa (CH4). AGcontoTHOE naBiieHUe
cMmecu A aTMm., remneparypa 20°C. a) A=5, 6) A=10, B)A=15, r) A=20, 1) A=25, e) A=30.
3anava 30. CMmemanbl OJuH 00BbEM STHIIOBOTO criupTa U A 00beMOB BOABI. [ImoTHOCTE criupra
790 kr/m3, mnotHOCcTh Boabl 1000 kr/mM3. OnpenenuTs IIOTHOCTh CMECH, CUUTAs], YTO 00bEM CMECH PaBEH CyMMeE
00BEMOB KOMIIOHEHTOB. a) A=2, 0) A=2, 5, B) A=3, 1) A=3,5, 1) A=4, ¢) A=4,5.

Kputepun onenkn kKoHTpoabHOii padorel mo B1.B.04 «IIpomeccbl m arperatsl B
He(TerazonepepadoTke»
KonrtponbHas paboTa onieHHBaeTCs 10 ABAIIATHOATUILHON MIKale: 3 3a/1a4 10 TeruioooMeny-10 6amios, 3
3aga4u o MmaccooOmeny-10 6amnos. Takum obpazom, MakcumanbHas cymma 6amioB 20, a MUHUMAanbHas 12.
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Hamnpasnenune noarorosku 15.03.02 «TeXHOTOTHISCKHE MAITHBI X 000PYAOBAHHUE)
IIpoduns/mporpamma «O6opynoBanre HedTerazonepepadoTKN
CemecTp ouHas - 6; ouHO-3a04HAas - 7

IlepeyeHb BONIPOCOB K IK3aMeHY

no aucuumiude b1.B.04 «IIpouecchl U arperathbl B Hedrerazonepepagorke»
1. IIpenmer u ocHoBHBbIe 3amaun Kypca I[TAH. Knaccudukaumsi XMMHKO — TEXHOJOTMYECKHUX MPOILECCOB.
[Ipeamer ITAH.
2. XapaKTepHCTHKA HEOJHOPOIHBIX CUCTEM, CIIOCOOOB MX Pa3JeNeHUs 1 00pa30BaHusL.
3. CyuHocTh rpaBUTAlMOHHOTO ocaxaeHus. CKOpOCcTh CBOOOAHOTO M CTECHEHHOT'O OCaXKICHUSI.
4. KOHCTpYKIMH OTCTOMHUKOB (C IpeOKOBOM MENIANKON, TOPU3OHTAIBHBIN ISl AMYJIBCHIA, MbLJICOCaTUTEIbHASL
Kamepa).
5. Teopernueckre OCHOBBI pa3lelieHHs] HEOTHOPOAHBIX CHCTEM B OCAJAUTENBHBIX LEHTPU(PYrax W MUKIOHAX.
@daxkTop pazaencHus.
6. Kmaccuduxarms neHTpudyr. Y CTpoicTBO U NPUHIUN JEHCTBHS OCATUTENBHBIX NEHTPUQYT (ITEPHOAMIECKON
BEPTHKAIBHOM, HEMPEPHIBHOM TOPU30OHTAIBHOM IITHEKOBOH ).
7. Anmapatypa AJisl HHKJIOHHBIX MTPOIECcCOB (MOHO- U MYJIbTUIIMKIIOHBI).
8. Paznmenenwue ra3zoB3Beceil B AIeKTpHUIECKOM 1oie. KoHcTpykiuu 31eKTpouiIbTpoB.
9. OcHOBHbBIE 3aKOHOMEPHOCTH M IPHUMEHEHHUE IICEBIOOXKIDKEHHOTO («KuILimero») cios. IlepBas u Bropas
KPUTHYECKHE CKOPOCTH TICEBII00KMKAIOIIETO arcHTa.
10.Cymnocts ¢unbTpoBanus. CrocoObl co3maHus Iepenana AaBieHuid. Pexxumbl ¥ BUABI (UIBTpAIHH.
Cxumaemble 1 HecxuMaemble ocagku. Crtaanu gunsrpoBanus. OCHOBHOE ypaBHEHUE (PUIBTPOBAHMSL.
11.YcTpoiicTBO M PUHLUI JEHCTBHSI Ta30BbIX (HIBTPOB.
12.YcTpoiicTBO M PUHIUT JeHCTBUS OapabaHHOTo Bpalaronierocs Bakyym — ¢uinbstpa. Ctaaun ero padoThl.
13.CymHuoctes 1eHTpoOexHoi ¢unbTpanuu. KoHCTpykumu QUIbTpyOIMX UHEeHTpUYT (HepHOAMYECKOi
BEPTUKAIBHOU U HENPEPHIBHOM FOPU30HTAIBHOM C IMyJIbCUPYIOLIMM HOPIIHEM).

14. TlepememmBanre B XHUIKOW cpene. MHTeHCHBHOCTH W 3((deKTUBHOCTh mNepemennBanus. CriocoOb
nepememuBanusa.  llepememinBanue  MexXaHWYeCKMMH — Memaikamd.  OCHOBHBIE  (JIONIACTHBIE,
MPOTEIUIEPHBIE U TYPOUHHbIE) U CIICIHATBHBIE THITBI MEILIAIOK.

15. CymHocTs TernmoodMena. JBrmxkyimas cuia nporecca TermioodMeHa. OCHOBHBIE CIIOCOOBI TEIIOOOMEHaA.
ITonHblii U yIeAbHBIN TEIJIOBOM NOTOK. TeIIO0TAAYA U TEIUIONEpeIaya.

16. OcHoOBHBIE TeMIEpaTypHbIE CXEMbI U YPaBHEHUS TEIJIOBOTO OanaHca. Y JeNbHbIEe MAaCCOBBIC
TEIUIOEMKOCTb, TETUIOTHI KOHIEHCAIIUHT U UCTIApEHHUSL.

17. Temmonepenaya yepe3 MHOTOCIOWHYIO TUIOCKYIO cTeHKY. OCHOBHOE ypaBHEHHE TEILTOTIEpEIadn.
Koaddpuuments! Tennooraaun, Terionepeiayy 1 TEIIONPOBOJHOCTH. 1" pajeHT TeMIepaTyphl.

18. I'peromye M OXJIaXAAIOIINE TEIUIOHOCUTENHN, UX JOCTOMHCTBA M HEIOCTATKH.

19. TemnooOomenHas anmaparypa. KoxxyxoTpyO4arslii TernnooOMeHHBIH anmapar (0IHO- © MHOTOXOJIOBOH ).
Crioco6sI TeMIepaTypHO KOMITEHCAIHH.

20. Tem1000MEHHHUK THIIA «TpYyOa B TpyOe», rperolIre U OXJIaxAaone «pyOaliKm», pereHepaTopsl,
CMECHUTEIbHBIC KOHJICHCATOPHI, TEIJIOMPOBOT (TETUIOBAs TPyOa)

21. CymHocTb BeimapuBanus. [lepBudHbINA 1 BTOpHYHBIN map. Beinapusanue npu atmochepHOM U
MOBBIILICHHOM JaBJICHUX U M0J] BAKYYMOM

22. (Cxema M MPUHLUI AEHCTBHUSA OJHOKOPITYCHOT'O BBIIAPHOTO ammapara.

23. MarepHaibHbIN U TETUIOBOH OallaHC OJJHOKPATHOTO BHITIAPUBAHHSI.

24. TloBepXHOCTb HAarpeBa, Mojie3Hasi pa3HOCTh TEMIIEPATyp, TEMIepaTypHbIC TIOTEPH U TeMIIeparypa
KHIIEHHUS PacTBOPA MPY BHITIAPUBAHHU.

25. CymHOCTh MCKYCCTBEHHOI'O OXJIXKICHU. Y MEPEHHOE 1 ITy00Koe oXJaxaeHue. Jpoccenupopanue,
JeTaHUPOBaHKUE M PETeHEePaTHBHBIN TEIUIOOOMEH.

26. HneanpHast napokoMnpeccronHas xonoauinbHas mamuaa (IIKXM). O6patusiit nuki Kapho.
X0I010TIPON3BOIUTEIIHPHOCTD. X OJIOAMIIBHEIN KO3 DUITHCHT.

27.  JleiicTBUTENbHAS ApOKOMIIPECCHOHHAs xooauibHas MamnHa (ITIKXM). Tpu ee oTnuus ot
uneansHoi [TIKXM. Tepmonunamuueckuit KITJ[ nefictButensHoi [TKXM.

28. XmapmoareHThl, OCHOBHBIE TpeOoBaHUs K HUM. [1mtockl 1 MUHYCHI (PEOHOB.
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Cymnocth MaccooOMena. CriocoOsl BeipaxkeHHs coctaBa (a3, [lepecyeT KOHIEHTPAIIUHN U3 MACCOBBIX
J0JIel B MOJIbHBIE 1 HA00OPOT.

®a3zoBoe paBHoBecHe. [Ipunnun Jle — [llatense. PaBHOBECHAs NMHUSA Tpoliecca.

MarepuanbHbIi OaJlaHC U pabodas quarpaMMa MaccooOMeHa. Pabodast TuHMS mporiecca.
Mexann3m MaccooOMeHa. MonekysipHasi, KOHBeKTHBHAS U TypOyneHTHas quddysus. IByxmieHouHas
MOJIeNIb MaccooOMeHa.
CymHocts neperonku. 3akonsl Payns u Jlanerona. [lepssiit 3akon Konosanoga.
CymHOoCTh pekTU(HUKaImy. Termo- 1 MaccooOMeH Ha KOHTAKTHBIX yCTPOHUCTBAX.
CxeMa peKTU(PHUKAIMOHHON YCTAaHOBKH. YKPEIUIAIONIas U HCUEPIBIBAIOIIAs YaCTH KOJIOHHEI.
MartepuanbHblii 6adaHc peKTHPHUKALNOHHON KOJOHHEI. YpaBHEeHHE paboueil TMHUU YKPeTUIIONeH
4JacTu KoJOHHbL. Diermosoe yucio. OnpeneneHne BbICOTH KOJIOHHBI IO YUCITY TapeJioK.

Bnusinue ¢uerMoBoro yrcia Ha YeTKOCTh Pa3/elIeHHsI CMECH, pa3Mephl U MPOU3BOIUTEIHHOCTD
KOJIOHHBI, PaCXO0/Ibl TETFIOHOCUTEEH (TPEIOIIero napa B KUISTIWIBHAKE U OXJIaXIAI0IIeH BOAbI B
nedaermarope).

TemnoBoii 6amanc peKTH(HHUKAITMOHHON KOJOHHBI. CTIOCOOBI SKOHOMHHY TETIOBOM SHEPTHH B
PEKTH(PHUKAMOHHON YCTaHOBKE.

Paznenenne OIM3KOKUIAIINX cMecel. DKCTpakTUBHAA pekTudukanua. CxeMa yCTaHOBKH.

OtkioneHus ot 3akoHa Payns. Bropoii u o6muit 3akonsr KonoBanosa. [IpaBuiio Bpesckoro
(3aBUCUMOCTB COCTaBa a3e0Tpona OT JaBJICHHUS).

AzeotpomnHas pektudukanus. Pa3nenenue cMmecu 3TaHoNa ¢ BOAO#H ¢ jobaBieHueM OeH301a.

CymHOCTh MONEKYJIAPHOU JucTUIIAIuUA. CXeMa yCTaHOBKHU
78.MHOTOKOMIIOHEHTHAsI peKTUHUKAIHA. CXeMBI yCTaHOBOK. METOBI «KITFOUEBBIX» KOMIIOHEHTOB U «OT
Tapesku K TapesKey.

CymHocTth abcopOinu. 3akons! ['eHpu u JlanbToHa. 3aBHCHMOCTh PAaBHOBECHOW PACTBOPUMOCTH T'a3a B
XKHUJIKOCTH OT JaBJICHUS U TEMIIEPaTypHl.

MatepuanbHbIil OanaHc MPOTUBOTOYHOTO abcopOepa. OOIIMiA U yISIBbHBIN pacxo/ibl a0copOeHTa.
3aBUCHMOCTh BBICOTHI M JJaMeTpa abcopOepa OT yAeIbHOro pacxo/a abcopOeHTa.

YeTpoiicTBO M IPUMEHEHHE HACaJOYHbIX KOJOHH. [I10THOCTE opoleHus. 3anepxKa sKUIKOCTH.
[puctenounsrit 3¢ dext. [maponunamMuveckue paboure peKUMEI.

OcHOBHBIE THITBI HACaI0UHBIX Tell. TpeboBaHMs K HacaakaM. PerymspHas u HeperyaspHas Hacazka.
Pasmepsl, 3 PeKTHBHOCTD U THAPABINIECKOE COIIPOTUBICHUE HACAIOK.

YCcTpoHCTBO M IPUMEHEHHE TapenbyaThix KoloHH. Kimaccudukanus tapenok. ['ungpoannamuyeckue
pEeXHUMBI paObOTHI TAPEJIOK C MEPETOYHBIMU KaHAJIAMHU.

YcTpolcTBO, MPUHIMUI ASHCTBUS U CPAaBHUTENbHAS XapaKTEPUCTHKA KOJIAYKOBBIX, KJIalaHHbIX,
MPSMOTOYHO- BUXPEBBIX U APYTHX TAPEJIOK.

CyImHocTh 1 TpuMeHeHue dKcTpakiuu. Cxema yctanoBku. KoaduumeHTsl pacnpeaencHus u
pasneneHus (CENeKTUBHOCTH).

Tpeyronbnas auarpamma ['u66ca. [Ipasuio peruara. buHonansHast KpuBast U XOpbl paBHOBECHSI.

OnHocTyneHvarast SKCTpaKIus OMHAPHBIX cMecei. PacdueT oqHOCTyeHUaTo# SKCTPAKITUH TI0
nuarpamme ['u6oca.

MHoroctyneHn4aras nepekpecTHasi U IpOTUBOTOYHAsI SKCTpakiys. VX mutocTpanus Ha quarpamme
COCTaB-COCTaB U CPAaBHUTENIbHAS XapaKTEePUCTHKA.

Kiraccuduxkarus sxctpaktopoB. OqHOCTYNIEHIATHIH CMECUTEIBHO-OTCTOMHBIA U ATITUIHBIN
9KCTpaKTOpPHI. | paBuTarmonHsie anmapaTtsl. CriocoObl coO3qaHusl MyIbCAIlui MOTOKOB. PoTopHO-
JMCKOBBIN M IEHTPOOEKHBIN SKCTPAKTOP.

CymHocTs cynikd. Crioco0sl cyniku. @opMel cBsi3u Biaru ¢ MatepranoM. CBoOOIHAS U CBS3aHHAS
BJIara.

OcHoBHbIE (pr3HYecKHe CBOMCTBA U quarpaMMa PamM3uHa BiIa)KHOTO BO3IyXa.

W3o0paskeHne KOHBEKTUBHOM CyIIKM Ha auarpamme Pamsuna. VaeanpHas u peanbHasi CyIIMIKH.

Kunerunka cymkn. Bmarocoaep:kanne marepuaina. OnbITHas KpUBas M Kp UBasi CKOPOCTH CYIIKH.

YCTpoHCTBO ¥ MPUHLMIT ASHCTBHS KOHBEKTUBHBIX CYLIMIIOK (KaMepHOH, TYHHEIbHOH, OapabaHHOIA,
MTHEBMAaTHYECKOW, PaCTIbUTUTENBHOM, C «KHUITALIUM clIoeM»). KOHTaKTHBIE CYIINIIKH.

CymHoCcTh MEMOpaHHBIX MporieccoB. Buasr MemOpaHHBIX MporieccoB. IIporumaemMocts MeMOpaH u
TpeboBaHus K HUM. Tpu Teoprn MEMOPaHHOTO pa3aeIeHusI.



KpuTepun ouneHkH yYpoBHSI OTBETOB Ha Jk3aMeHe nmo aucuuniuHe 51.B.04 «Ilpomecchl U arperatsl B
HedTerasonepepadoTke»

VYpoBeHb BiafeHUs MaTepuaioM 0aKajJaBpOB OLIEHUBAETCS MO MATHOAIBHOM MIKajle B COOTBETCTBHU C
OaJITEHO - PEUTHHTOBOM CHCTEMOM.

Kputepun onenkn 0L

BakanaBp umeer riry0okue, CUCTEMHBIC 3HAHUS T10 JJAHHOW TUCIUILIMHE, YMEET Ha npakTuke | 36-40
MPUMEHSITh TCOPETHUECKIE 3HAHUS, TOHUMAET (PU3NIECKYIO CyTh TpoIiecca.

3HaeT: a) 3aKOHOMEPHOCTH THIPOTHHAMUKH;

0) 3aKOHOMEPHOCTH TUAPOMEXAaHUUECKUX, TETUIO- U MaCCOOOMEHHBIX MPOIECCOB;

B) KOHCTPYKIMH W TPHUHIUI JCUCTBHS, THAPOMEXAaHHMUYECKUX, TEIIO- MU MacCOOOMEHHBIX
arnmaparos.

YMeeT: BBITIOJNHSATH CJIOKHBIC THPABIUYCCKHE, TCIUIOBBIC U TU(P(PY3HOHHBIC PACUCTHI.
HMMeeT HaBBIKHU: PEIICHUS CIIOKHBIX 3aj1ad.

Ha 3avere maer normdeckne 0oOOCHOBAaHHBIE OTBETHI HAa OCHOBHBIC BOTPOCHI M YBEPEHHO
OTBEUACT Ha JIONOJHUTEIbHBIC BOIIPOCHI.

BakanaBp BiajmeeT NTbBUHOH J0JICH MPOrpaMMHOTO MaTepualia, yMeeT pemath npaktudeckue | 30-35
3aj1a4M, HO HE JI0 KOHIIA pa300pajics BO BCEX BOMPOCaX.

B OCHOBHOM 3HaeT: : a) 3aKOHOMEPHOCTH THAPOANHAMHUKH;

0) 3aKOHOMEPHOCTH THAPOMEXaHHYECKUX, TEILTO- ¥ MACCOOOMEHHBIX MTPOIIECCOB;

B) KOHCTPYKLIMH W TPUHUUN ACUCTBHS, THAPOMEXAaHHMYECKHUX, TEIJIO- U MacCOOOMEHHBIX
arnmaparos.

YMeeT: BBIONHATH CPEAHEH CIOXKHOCTH THAPABIMYECKHE, TEIUIOBble W OU(Qy3noHHBIE
pacyeThl.

MMeeT HABBIKH: PCIICHUS HECTOKHBIX 3a/1a4.

Ha 3a4ere q0CTaTOYHO yBEPEHHO OTBEYACT HA OCHOBHBIC BOMPOCHI, HE MOXET OTBETHThH Ha
HC3HAYUTCIBbHYIO YaCTh NOMOJHUTCIIBHBIX BOIIPOCOB.

BakanaBp ycBOWJI TOJIBKO YacTh MPOTPAMMHOTO MaTepHualia, cliado pemaeT npakTuueckue | 25-29
3aj1au.

Hmeet o01mee npeacTaBieHue 0: a) 3aKOHOMEPHOCTSIX THAPOANHAMUKY;

0) 3aKOHOMEPHOCTSIX THIPOMEXaHUIECKHX, TEIJIO- K MacCOOOMEHHBIX TPOIIECCOB;

B) KOHCTPYKIUSIX W MPHHIUIE JCHCTBUS, THIPOMEXaHUYECKUX, TEIUIO- U MacCOOOMEHHBIX
anmaparos.

He ymeer: camMOCTOSITENBHO BBIMONHITH THAPABIMYECKUE, TEIUIOBBIE U TUPQPY3HOHHBIC
pacyeThl.

HmeeT HaBBIKM: PENICHHUS MPOCTHIX 33/1a4.

Ha 3adere cOMBUMBO OTBe€UaeT HAa OCHOBHBIE BOIPOCHI, JAa€T IYyTaHbBIC OTBCTbHI Ha
JONOJHUTCIIbHBIC BOIIPOCHI.

BaKaJ'IaBp HC YCBOHWJI JIbBUHYHKO [JOJIFO MATCpHaa II0 ,Z[aHHOfI JAUCHUIINIMHE, OTBCYACT C 0-24
OIIMOKAMHM HA OCHOBHBIE BOIIPOCHI, IMMPAKTUYCCKU HE MOKCET OTBETHUTH Ha AOIMOJIHUTCIILHBIC
BOIIPOCHI, HC UMCCT HABBIKOB PCHICHUA 3a1a4.




MHUHHCTEPCTBO HAYKH U BhICIIEro 00pa3oBanus Poccuiickoit denepariun
HikHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((puiman) ¢eaepanbHOro rocy1apcTBEHHOTO
O10KETHOTO 00pa30BaTEIFHOTO  yUPEXKIEHHS BRICIIETO 00pa3oBaHUs
«KazaHckuii HaTMOHAIBHBIN HCCIIEAOBATEIbCKII TEXHOIOTUICSCKUH YHUBEPCUTET
@DakynbTeT MEXaHUYECCKUI
Kadenpa ITAXT
Hanpasnenue nmoarorosku 15.03.02 «TexHoJ0rHYECKHE MAITMHLI X 000PYI0BaHUE
[Ipoduns/mporpamMmma «O60pymoBanue HedTerazonepepadoTKI)

CemecTp o4Has - 6; 04HO-3304HAs - 7

Tectsl 1no b1.B.04 «IIpoueccol U arperarbl

HedTerasonepepadoTke»
1.bapboTax:

a) IBWKCHHE KaIleJieK B IOTOKE rasa
b) Bocxomsiee ABMWKEHHE My3bIPHKOB B CJIOE KHIKOCTH
C) YHOC XHIKOCTH M3 CJIOSI HACAKU
2. 1IMKJIOH MPUHIMITHATIBHO OTIHYAETCS OT HEHTPUDYTH:
a) o dopme KopIyca
b) pasmepamu
C) OTCYTCTBHEM JABHXKYIMXCS 4acTei
d) marepuaiom Kopmyca
1. T'naBHbIf pabouuii opraH HeHTpUQYyTu:
a) poTop
b) xopmyc
C) Bai
2. CycneHsus:
a) B3BECH KaIleJIeK B rase
b) B3Bech TBepabIX YaCTHIL B rasze
C) B3BECh TBEP/BIX YACTHII B KUIKOCTH
d) B3Bech Karesek OHON KUIKOCTH B IPYTrOf KHUIKOCTH
3. DOwmynbcus:
a) B3BECh TBEP/IbIX YACTHII B ra3e
b) B3Bech TBepABIX YACTHIL B KUIKOCTH
C) B3BECh KarejeK OJHOU KUIKOCTH B IPYrOl KHIKOCTH
d) B3Bech Karesek XKUIKOCTH B ra3e
4. JIBmKyIIas Cuiia JIEKTPOOCAKICHUS:
a) cmia JlopeHnia
b) cuma Kymona
C) cmima Amrmepa
5. JIBmKymias Cuja OTCTauBAHUSL:
a) cmia Kymnona
b) pasmocts muoTHOCTEH (a3

C) cuia JaBIICHUS



d) cmma Ammepa
6. JIBwxymas cuna GpUIETpOBaHUS:
a) PasHOCTh IIOTHOCTEH
b) pasHocts UMITyIHCOB
C) mepemnaj JaBICHU
d) cuna unepyn
7. JIBmKyias cuiia TerioooMeHa:
a) PasHOCTh IIOTHOCTEH
b) pashocts maBnenmit
C) pasHOCTh TEMIIEPATYP
d) pasHOCTH KOHIIEHTpALHit
8. TemiooTmaya — TEIJI000MEH MEKTY:
a) TBEPIBIMH YACTHUIIAMH U JKHIKOCTHIO
b) TBepmoit CTEHKOM M KUIAKOCTHIO WIIH Fa30M
C) KMIKOCTBIO M Ta30M
d) razom u TBEpIBIMH YaCTHIIAMH
9. Temnmomepenaya — TemI000MEH MEXIY:
a) IBYMS KHIKOCTSIMH
b) rasom u TBepaBIMHU YacTHIIAMHU
C) KUJIKOCTBIO U Ta30M
d) aByms cpemamu depe3 CTCHKY
10. Pa3mepHOCTh K03 (UIHEHTA TEIIOOTAAYH:
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12. B pexynepaTHBHBIX TEIUIOOOMEHHBIX amlapaTax TerI000MEH MPOUCXOIUT MEXKILY:
a) JKUJIKOCTBIO U ra30oM

b) xuAKOCTBIO M TBEPABIMK YACTHIIAMH



C) IBYMS KHIKOCTSIMU
d) nByms cpemamu 4epes CTEHKY
13. I'paiueHT TeMIIepaTyphbl:
a) YBEIMUYCHHUE TEMIICPATyphl 38 SANHUILY BPEMEHH
b) mpupoct TemnepaTypsl Ha €IUHUILY [UIMHBI HOPMAJIU K H30TEPMHYECKOM TTOBEPXHOCTH
C) MPHUPOCT TEMIEPATYpPhl HA SANHHUILY ILIOIIAN
d) yBenmmueHue TemriepaTyphbl Ha €JMHUILY JJTHHBI arapara
14. TeroHaNpPsHKEHHOCTD — TETUIOBOM MOTOK, MPUXO/ISIIUIACS Ha:
a) eauHUIy oObeMa amrmapara
b) eaumnuiry moBepxHOCTH TEIUTONEPEIAYH

C) eOMHUILY Beca armapara

15. JIBmxkymas criia Maccomnepeaayu:
a) pasHOCTh IIOTHOCTEH
b) pasnocTs paboueii 1 paBHOBECHO!N KOHIIEHTPAIMI pacpeaesieMoro KOMIIOHEHTa
C) pasHOCTh TEMIIEPATYP
d) pasHocTh naBieHHi
16. Ilpu dazoBOM paBHOBECHH IBIXKYIIAs CHIIA MacCOTIepeIadn:
a) Ooble HyIs
b) pasua nymio
C) MEHbIIE HYJIs
17. Tleperonka:
a) yacTUYHas MepeKadKa )KUJAKOCTH
b) wactuHOe MCTIapeHHe KUIKOCTH MPH HATPEBAHUH
C) moJiHas MepeKavKa KUJAKOCTH
18. ®nerma:
a) YacTh TUCTHILIATA
b) wacth KyOOBOI JKHUAKOCTH
C) 4acTb KOHJEHcAaTa mapa
19. dnermoBoe YHCIIO- COOTHOIIEHHE PACXO/IOB:
a) muTaHus U (IIerMbl
b) mucrrmiaTa U Birerme
C) KyOOBOro ocTaTka M (hJIerMbl
d) ¢nermsr u nuctmiIATa
20. AGcopOuust — n3dupaTenbHOE MOTIIONIEHHE OTAEIBHBIX KOMIIOHEHTOB!
a) M3 KUIAKOCTU TBEPIBIM HOTIOTUTEIEM
b) w3 rasa kugKuM TOTTIOTHTEEM

C) ®3 rasa TBEP/bIM MOTJIOTHTEIIEM



21. AncopOrus — H30MpaTEIbHOE MOIJIONICHUE OTACIbHBIX BEIICCTR:
a) |3 rasa KUJIKUM MOTJIOTHTENIEM
b) u3 mapa >xuaKuM MOrIOTUTENIEM
C) W3 KUIAKOCTU MJIM Ta3a TBEPbIM MOTIIOTUTEIEM
22. DKCTpakIys — U3BJICYCHUE OTACTBbHBIX BEIECTB!
a) |3 KHUIKOCTU C IOMOIIBIO ra3a
b) u3 TBepaBIX TEN C MOMOLIBIO TTApa
C) W3 KMUIKHX WIN TBEPABIX PACTBOPOB N30UPATEIHHBIM PAaCTBOPHUTEIICM
23. Cymika — yJajeHue BIaru U3 MaTepuaosB:
a) O- U3TyYCHUEM
b) marpesom
C) OXJaXKIECHHEM
d) v- usnyueHuem
24. ludpy3noHHBIN TOTOK:
a) MOTOK [B- 4acTuI
b) konmdecTBO BeliecTBa, MEPEXOASAIIETO M3 OAHOMN (a3bl B APYryro Yepe3 Mex(pa3HyIo MOBEPXHOCTh
C) IOTOK HOHOB
d) morok o- gacTu
25. PasmepHOCTh KO3 DHLIMEHTa MOJICKYJIAPHOU AUPPY3HUH:
a) kr* m?
b) momb/m?
c) m%c
d) xr*c
26. JIBwkymas cuia Tersionepeiadd U Macconepeiaddl MaKCUMalbHa!
a) TpH NPSIMOTOKE
b) mpu mportuBoTOKe
C) TpH MEPEKPECTHOM TOKE
d) mpu cmemaHHOM TOKe
27. MUHUMAaNbHBINA YIENBHBIN PacXo]l IKCTpareHTa:
a) IMPU MHOTOCTYIIEHYATOM IIEPEKPECTHOM CIIOCO0e
b) nmpu MHOrOCTYHEHYaTOM MPOTHBOTOYHOM CIHOCOOE

C) B OTHOCTYIICHYATOM IIpOoHeCcce

Kputepun oueHKHU ypoBHS 0TBETOB Ha TecTUpPOoBaHUM Mo Aucuuniaude b1.B.04 «IIpoueccsl u
arperaTtsl B He)Terazonepepadorke»
Pe3ynpTaThl TECTUPOBAaHUS OLIEHUBAIOTCA 1O CTO OAJUTBHOM HIKaye. 3a KaKIbld MpPaBUIIbHBINA

orBer-3,7 Oamna, 3a HempaBwiIbHBIH 0TBeT-0 OamnoB. HaOpannas cymma OayuioB NepeBOAMTCS Ha
JBaILATH OAJUTBHYIO IIKAIY:

Bamner BPC=(6amnsr TectupoBanus/100)*20.
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