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OLHEHOYHBIE MATEPHUAJIbBI

no y4yeoHoii aucuuniaude [Ipoueccsbl U annapaTtbl NHIEBbLIX NPOU3BOICTB

NEPEYEHb KOMIIETEHIIUM C YKA3AHUEM PE3YJIbTATOB
OBYYEHMUA U OTAITIOB UX ®OPMHUPOBAHUSA 11O JUCHUIIJIMHE

®opmupyembie

KOMIIETeHIHH
(k00 u naumenosanue

Komnemenyuu)

HHIMKATOPBI JOCTHIKEHUST
KOMIeTeHI it
(k00 u Haumenosanue
uHOUKamopa)

Pe3yabTaThbl 00y4eHus
(3nanus, ymenus)

OIIK-3. Cniocoben
WCIIOJIb30BATh
3HaHUS
WHXCHEPHBIX
MPOIIECCOB MPH
pelIeHnn
poheCCHOHATBHBIX
3a/1aq u
IKCILTyaTaIluu
COBPEMEHHOTO
TEXHOJIOTHYECKOTO
o0opynoBaHus U
npubopoB

OIIK-3.1. Ilpumenser
3HAHUS HMHXCHEPHBIX
HaykK B  o0mactu
AKCILTyaTaIH
COBPEMEHHOT0
TEXHOJIOTUIECKOTO
o0opynoBaHus,
puOOpPOB u
MEXaHU3MOB,
HCTIOTB3yEeMBIX B
UHYCTPUH MTUTAHUS

OIIK-3.1. 3-1.
3Haer
parrioHaIbHbIE
CIIOCOOBI
SKCIUTyaTaIlH
MallluH U
TEXHOJIOTHYECKOTO
000opyI0BaHUS MIPU
MIPOU3BOJICTBE
NPOAYKIUHA
MMUTAHUS.

OIIK-3.1. V-1.
YMmeer npousBectu
pacdeT u moaoop
o0opynoBaHUs B
3aBUCUMOCTH OT
BHUA
TEXHOJIOTUIECKOTO
nporiecca

Tema 1. 'mppomexannueckue
MPOLECCHI

Tewma 2. TemnoBsie NpoIECCHI
Tema 3. Mexanudeckue
MPOLIECCHI

Tema 4. MaccooOMeHHBIE
MPOLIECCHI

METOANYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOIIUE JTAIIbI
®OPMHUPOBAHUS KOMIIETEHIIUM

IlepeyeHb yueOHBIX 32/IaHUI HA ayAUTOPHBIX 3aHATHAX
Bonpocwl ona nposedenus onpoca:

Tema 1. 'mapoMexaHuvYecKue NMPoUecCh
I/IHmeaTopbl JoCcTHKeHUus: OIIK-3.1

1.KakoBsI 11esu npoltiecca nepeMenuBanms?
2. B yeM CyIIHOCTb MHEBMATUYECKOTI'0 CIIOCO0a MepeMeIMBaHus?
3.B uem cyniHoOCTh M MPUMEHEHHE MPOoLiecca SMYJIbIUPOBAHUS?
4.KakoB npuHIuNI paboThl KIIATAHHOTO TOMOreHu3aTopa’?




5..KaxoBbI BUIbI pacibUIUBAHUS KHIKOCTEH?

6.B yem omnnume mporecca NeHOOOpa3oBaHMs OT Mpoliecca B30MBaHUSA?
7.KakoBbI cTamuy mporiecca MceBI00KIKEHUS ?

8.HazoBuTe cuiipl, JEMCTBYIOIME HA YACTHUILY B IIPOLIECCE OCAXKICHUS.
9..Kak BbIMISIIUT MaTepualbHbIi OanaHc npouecca GUIbTPOBaHUS?
10.Ha3zoBuTe myTr MHTEHCU(PUKALUY TpoLiecca IEHTPU(YTupOBaHHUSL.

Tema 2. TenJioBble nNpouecchbl
NuaukaTopsbl 10cTHReHNsI: OIK-3.1

1.JlaiiTe kIaccuPUKALMIO TETUIOBBIX MPOIIECCOB.
2.HazoBuTe peXUMBbI MACTEPU3ALIIH.

3.Ut0 Takoe apoOHas CTEPHIIU3AITHS.

4.KakoBbI CIIOCOOBI CTEPUTU3AIIUH.

SHazoBuTe peXKMMBbI BAPKU B KUITALLIEH KHIKOCTH.
6.HazoBure pexxuMbl Bapku B aTMmocdepe mapa.

7.Kak onpenennTts IPOIOJKATEILHOCT IIPOLIECCA BAPKH.
8.KakoBbI BU/IBI J)KapKH.

9.KakoBblI 11e711 po1iecca BhIapuBaHUSI.

10.B ueM cymHOCTb U IPUMEHEHHUE MTPOLIECCA BHINTAPUBAHMSL.

Tema 3. Mexannueckue nNpouecchol.
Nuagukaropsl JocTuxeHus : OMK-3.1

1.Ha3zoBuTe 0OCHOBHBIE CIIOCOOBI U3MENBYCHHUS.

2.B yem oTnMune nMpoueccoB APOOICHUS U TOMOJIA.

3.Kakue nuKiIb U3MeIbUEHUS Bbl 3HAETE U B UYEM UX PA3TIUUUS.

4.HazoBuUTe OTIAMYUS MPOLIECCOB OTKATUS, POPMOBAHUS, ITAMIOBKH U OPUKETUPOBAHUSI.
5. KakoB npuHIMn paboThl THAPABIMYECKOTO Mpecca.

6.B 1uem cynHoOCTh npornecca IKCTPYy3Uu.

7.HazoBute napameTpsl 3h(PEKTUBHOCTH MTPOIIECcCca CMEIIICHHMS.

8.HazoBute anmapatbl Ui CMELICHUS CHIITyYUX MaTepHalioB U OTIMYMS B UX pabore.
9.Ha3zoBuTe ciocOOBI MPOCEUBAHUS M UX OTIIUYHSI.

10.Yro Takoe «KuBoe ceueHrne CuTa» 1 KaKk pacCUuTaTh 3TOT MMOKA3aTeIh

Tema 4. MaccooOMeHHBbIE IPOIECCHI.
Nuagukaropsl JocTuxeHus : OMK-3.1

1.B 4em cynrHoCTh M MPpUMEHEHHE Mpoliecca abcopOoIuu.

2.Uto Takoe abcopOeHT u abcopOTHB.

3.B "uem cynHoCTh ¥ MPUMEHEHHE MpoIiecca aacopOIuu.
4.HazoBwuTe BUBI a7ICOPOCHTOB.

5. B ueM CyIIHOCTh U IPUMEHEHUE MPOIecca IKCTPAKITUH .

6. HazoBure mapamerpsl 3pPeKTUBHOCTH TpoIIecca SKCTPAKIIHH.
7. B 4eM CyIIHOCTb U IPUMEHEHUE IPOCTON NEPETOHKHU.
8.KakoBbI CITOCOOBI CYIITKH.

9.KakoBbI crioco0BI KPUCTAILTU3AIIHH.

10.B 4yem cyniHOCTh ¥ IPUMEHEHHUE MPOIIEcCca PACTBOPEHHUSL.

Kpurepun onieHKH yCTHOrO onpoca no Ka:xxaoi reme (B 6ajiax):
- 2 Han11a BBICTABIISIETCS] 0OYUAIOIEMYCsl, €CIIH OH CBOOOHO OTBEUYAET HAa TEOPETUIECKUE BOIIPOCHI U
MOKa3bIBaeT NIyOOKHE 3HAHUS U3yUYE€HHOI'0 MaTepHaa,
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- 1 0ana BeicTaBisieTcs O0OydarolmeMycs,

€CIIn €TI0 OTBCTHI

HEJO0CTAaTOYHO IOJHBIC, HNMCKOT MECTO OIINOKHU P OTBETEC HA YTOYHSIOIIHUE BOIIPOCHI,

- 0,5 0a/10B BBICTaBIIETCS 00 AloICEMYCi, €CJIIM OH OTBCYACT HaA 50% 3aJaBaCMbIX BOIIPOCOB H
) >

YaCTUYHO PACKPBIBACT COACPKAHNUEC JOIMOJHUTCIIBHBIX BOIIPOCOB.

33)13HI/I$[ AJI TEKYIIEro KOHTPOJIs

Komnnexm mecmoe/mecmosuoix 3a0anuii

Tema 1. 'mapoMexaHu4ecKue Mpouecchl
Nuaukatopsl goctuxkenus: OINK-3.1

1.ITonsiTHe mpouecca

I.HOCHGHOBEITGHLHBIG 3aKOHOMEPHBIC U3BMCHCHU S, IPOUCXOAAIIUC B 06p363.TBIBa€MOM
OPOAYKTC, NPUBOAAIINC K BOSBHUKHOBCHHUIO HOBBIX CBOMCTB.

2.ITocnenoBarenbHble N3MEHEHHS COCTOSIHUSI 00padaThIBaeMOro MPOyKTa, HE
MMPUBOAAIINE K BOSHUKHOBCHUTIO HOBBIX CBOMCTB

3.MI3MeHeHMS MTOJIOKEHUS IIPOIYKTa B IIPOCTPAHCTBE

4 ITocnenoBareabHOE H3MEHEHUE B KOHCTPYKIIMH alllapaTtoB

2 Ilonsgarue
MIEPHOANIECKOTO IpoIiecca

1.ITpouece, B KOTOPOM OTCYTCTBYET OIIEpaIMs BHITPY3KH

2. Ipouece, B KOTOPOM OIEpalLliy 3arpy3KH, BEITPY3KH U COOCTBEHHO ITPOIIECC
TIPOMCXO/IAT MTOCIIE0BATEIFHO B OTHOM 00BEeMe armapara.

3.. [Ipomuecc, B KOTOPOM OIEpaIMy 3arpy3KH, BHITPY3KH H COOCTBEHHO IpoLiece
MPOUCXOJST OJJHOBPEMEHHO B pa3HbIX 00beMax armapara.

4. IIpormecc, B KOTOPOM OIIEPAIIUH 3arPy3KH U BBITPY3KH MIPOUCXOIAT B OHO BpeMs

3.Uemy paBHa JBUXKYIIAS
CHJIa IIporecca, eciiu
CKOPOCTb TIPOTEKaHUs
mporecca paBHa 2. a
COIPOTHUBJICHHE MPOLIECCY
paBHoO 5.

1.10
2.7
3.3
4.2,5

4.Temmeparypa B TOUKE
JIMCTIEPCHOM CUCTEMBI
paBHa 30 rpagycam
Henbcus. Yemy Oyner
paBHa TeMIIepaTypa B 3TOH
TOYKE Yepe3 BaIaTh
MUHYT NPOTEKaHUS
CTaI[IOHAPHOTO Tpollecca.

1.35 rpanycoB Lenbcust
2. 25 rpanycoB Lenbcust
3. 30 rpagycos Llenbcus
4. 15 rpanycoB Llenbcust

5.Yro Takoe cycneH3us

1./lucriepcHas cuctemMa, COCTOSAIIAs He MEHee YeM U3 ABYX (ha3: BHyTPEHHEH- TBEpIoi
JUCTIEPCHOM (ha3bl ¥ BHEIIHEH-KHUIKOM TUCTIEPCHOHHOM Cpebl.

2. ucmiepcHas CHCTEMa, COCTOSIIAs U3 OJHOH (a3bl.

3. lucniepcHast cucTeMa, COCTOSIIIasi He MEHEee UYeM M3 IBYX (a3: BHYTPECHHEH-KHUIKOM
JICTIEPCHOM (Da3bl M BHEITHEH-Tra3000pa3HOl TUCTIEPCHOHHOMN CpEIBL.

4. lucriepcHas CUCTEMa, COCTOSINAs He MCHEe YeM U3 IBYX (a3: BHYTPECHHEH- KHUIKOH
JUCTIEPCHOM (Da3bl M BHEITHEH-KUIKOM TUCTIEPCHOHHOM CPEIIBL.

6. Kakue ocHOBHBIE
3aKOHBI JIXKAT B OCHOBE
COCTAaBJICHUA TCIIJIOBBIX U
MaTepuallbHBIX 0anaHCcoB
IIPOLIECCOB

1. 3aKOH COXpaHEeHHUsI MacChl BEIIECTBA M 3aKOH COXPAaHEHHUS SHEPTUH.
2. 3axonbl Apxumena 1 Herotona

3. 3akoH IllykapeBa 1 3aKOH COXpaHEHHUSI MacChl BEIIECTBA.

4. 3axoH ®uKa U 3aKOH COXPAHEHUS SHEPTUU

Ha TCOPCTUUCCKUE BOIIPOCHI




7. Yto Takoe
ITHCBMATHUYCCKOC
HepeMeLHI/IBaHI/Ie

1. TlepememnBanue ¢ TOMOIIbIO MEIIATOK

2. IlepememnBaHye BO3AYXOM WM I'a30M

3. [lepemennBanue 3a CUET HUPKYISIUU 10 3aMKHYTOMY KOHTYDY.
4. lepememmBaHme MO IEHCTBUEM CHIIBI TSDKECTH

8.UeMm onpenensercs
BEIOOp BUIa METIAIIKH

1.06BpeMOM TepeMennBaeMoi cpebl

2. Maccoii nepemeninBaeMoi cpeapl.

3. BA3KOCTBIO IEPEMELIMBAEMON CpeIbl

4. Temmnepatypoit iepeMennBaeMon CpeIbl

9.Ha neiictBun kakoit
CHJIBI OCHOBaHa paboTa
TypOUHHOU MEIIAIKU

.Cuiibsl TSDKECTH

2. IleHTpOOEIKHOM CHIIBI

3. BelTankuBaroniei cuiabsl Apxumena

4. CHJIBI CONIPOTHBIICHHS TIEPEMETITNBACMOI KUIKOCTH

10.CymHocTb npouecca
JCTICPTUPOBAHHS

1.I3BnedeHrie KOMIIOHEHTOB KUAKOCTH UM TBEPAOTO Tela KUIKHM PACTBOPUTEIEM.
2. MI3MenpueHne YacTHIl IUCTIEPCHOH (ha3bl B )KUIKOCTH WIIK Tase.

3. CMemuBaHue KUJIKUX U TBEPABIX KOMIIOHEHTOB.

4. PacTBOpeHHE TBEPAbIX YAaCTHII B Taze

11.Kakoii mapamerp
Iporecca onpeaenseT
pa3Mep JacTHIl ocie

1.Temmeparypa
2 JlaBnenue
3. KoHueHTpaIus yacTuI| B SMyJIbCHU

TOMOTCHH3AIHN 4. BA3KOCTB SMYIBCHH
12.Yemy paBeH cpeaHuit 1. 2wmMkMm
paszMep JacTuly 2. 4 MxMm
JUCIIePCHOM a3kl mocie 3.. 1,5 Mkm
TOMOT€HU3ALNH, ECITU 4. 1,9 Mxm
JTABJICHHE TOMOTCHU3AIIUU

pasHo 4 MIla

13.Yemy paBeH pazmep 1. 5-6 MmkM
YaCTHI] TUCTIEPCHO (a3l 2. 6-10 MM
TOCTIe TpoIecca 3. 1-2 MkM
TOMOTEHU3AINNA 4. 8-10 MkM

14.Kakoii mpouecc
MIPOUCXOJUT B
KOJUIOUJTHOM MEIbHUIIE

1.I'omorenu3anus

2. IlepememnBanue

3. OMyIBTUpOBaHHE

4. PacnibUIMBaHUE KUIKOCTCH

15.Kakoe siBiieHHe
OMpeIeIIsIeT U3MEIbUCHHE
YaCTHIL IUCTIEPCHOM (ha3bl
B YJIbTPa3BYKOBOM
IMYIILCOPE

1.'omorenu3anus
2. IlepememuBanme
3. KaBuranus

4. OcaxxneHne

16.HazoBuTte BB
pacTbUIMBaHUS
JKUJIKOCTEN

1.luckoBoe 1 MIapHUPHOE

2. KommongHoe n cMemmanHoe

3. ®opCcyHOYHOE U MTY3BIPHKOBOE
4. TuckoBoe 1 hopcyHOUHOE

17 Ilox geficTBHEM KaKOM
CHITBI TTPOUCXOTUT
pacmbUINBaHUE
JKHJIKOCTEH B JUCKE

1.I1ox neficTBUEM CHJIIBI TSHKECTH

2. Ilox peficTBuEM LIEHTPOOEIKHOM CHITBI

3. Ilox nericTBHMEM BBITAIKMBAIOIICH CHIIBI

4. Tlox neficTBUEM CHIIBI COPOTUBJIEHUSI BO31yXa

18.Yto saBasercs
JBIKYIIEH CUITON
npoiiecca
TICEBIO00KUKCHUS

1.Pa3HOCTh naBneHuit

2. PazHOCTB TEMmepaTyp

3. PazHocTh ycunmit

4. Pa3HOCTH KOHIIEHTpai

19. Kakas cragus
mpoiiecca

1.Cranus 1ceBIo0KIKEHUS
2. Cramus HEMOABMKHOTO CIIOS




MICEBI00KIKCHUSI
obecrieynBaeT padboTy
MTHEBMOTPAHCIIOPTa

3. Cranus yHoca
4. Cragus, npu KOTOPOH CHJIa TSKECTH paBHA MOIBEMHOM CHIIe BO3IyXa

20.Yt1o Takoe mopo3HOCThH
HETIO/IBM)KHOT'O CJIOSI B
mpouecce
TICEBJIOOXKIKEHUS

1.OTHOMIEHNE 0OBEMa YaCTHUI] TUCTIEPCHOM (Da3kl K 00BeMy BO3IyXa
2. OTHOLIeHNE 00beMa BO3lyXa B CJI0€ YACTHIl K 00BEMy CII0s

3. OtHoleHre 00beMa CII0s YacTUIl K 00beMy BO3/ayXa

4. OTHOLIEHNE MacChl YaCTHUI JUCHEPCHON (a3bl K Macce CIost

21 Yem oTnuyaercs
porecc
[IEHO00Pa30BaHUs OT
npoiiecca B30UBaHUs

1.Maccoii tucriepcuoHHOH cpe/bl

2. Temmepatypoi AUCHIEPCUOHHON Cpebl

3. BA3KOCTBIO TUCTIEPCHOHHOM Cpeib

4. KonneHrparuei mpuMecei B AUCIEPCHOHHON cpesie

22.B yem cyuiHocTh
mporiecca B30MBaHUS

1.Hachlenue sxuIKocTel )XUupom

2. TlepemerinBanue KUAKOCTEN C Pa3IUYHOMN MIIOTHOCTBIO.
3. Hacellenue xugKocTei raaoM Uil BO3AYXOM.

4. PacTBOpeHuUeE ra3a B )KUJIKOCTH

23.Yemy paBHa CTETICHb
B30MBaHHUsI, €CIIU 00HEM
JKHUJIKOCTH B TIpOIIecCce
B30MBaHMSI YBEJIUYUIICS B
2 paza

1.200%
2.50%
3. 2%
4.0,50%

24 .Kak n3meHsiercst
IUIOTHOCTh 3KHJIKOCTH B
npoiiecce B30uBaHusA?

1.He mensiercs

2. YMmenbIaercs

3. YBenuuuBaeTcs

4. CTaHOBHTCS paBHOMU IJIOTHOCTH BO3yXa

25.KakoBa temmieparypa
MOIOLIEro pacTBOpa Ha
BTOPOM 3Tarle MOWKU

.70-80 rpagycos C
2. 80-90 rpaaycos C
3. 50-55 rpagycos C
4,100 rpagycos C

26.0mnpenenuts 1.20 ¢
MIPOAOIDKUTEITHHOCTD 2. 5¢
OCaKIEHMS YaCTHUI] B 3.12¢
OTCTOMHHMKE 4. 8¢
MIEPUONICCKOTO

JIEHCTBHS, €CITH BBICOTA

cost cycneH3uu pasHa 10

M, & CKOPOCTh OCaXKICHHS

COCTaBJIsIeT 2 M/C.

27.0npenennuTs Maccy 1.45 xr
OCBETJICHHOM >KUJIKOCTH, 2.55kr
€CJIM Macca CyCIEeH3HH — 3.30 kr
50 kr, a Macca ocazaka-5 4. 10 xr

KT'.

28.Kak yBennuuTh
CKOPOCTh OCAXKICHUS
YaCTHI] TUCTIEPCHOI (pa3bl

1.CHIKeHneM TeMIepaTyphl JUCIEPCHON CUCTEMBI U YMEHBIIEHHEM KOHIIEHTPALUU
YaCTHIL

2. IToBBIIIEHHEM TEMITEPATYPBI IUCIIEPCHOW CHCTEMBI M yMEHBIICHUEM KOHLICHTPALUH
4acTHULl

3. CHWXEHHEM TeMITepaTyphl AUCIIEPCHON CHCTEMBI M TOOABIIEHIEM KOAryIsTHTOB

4. TToBBIICHHEM TEMITEPATyPhl IUCIIEPCHON CUCTEMBI M 100aBICHIEM KOaryJIsIHTOB

29.0npenenuts Maccy
¢unbTpara, eciiu Macca
cycnensun 80 kr, a Macca

1.70 xr
2.90 kr
3. 45 xr




ocanka-10 kr.

4. 8 xr

30.B yem cymHoCTh
mporecca GIIbTPOBAHHS

1.Co3anne yCTOWYIMBBIX JUCIEPCHBIX CUCTEM 3a CUET CO3[aBaeMOM Pa3HOCTH JaBIICHUH
2. Pa3neneHue QMCIIEPCHBIX CHCTEM 3a CUET CO3aBaeMOil pa3HOCTH JaBICHUI

3. CozaHue yCTOMYMBBIX AUCIEPCHBIX CHCTEM 3a CUET Pa3HOCTH TEMIIEpaTyp

4. Pa3zeneHue IUCIIEPCHBIX CHCTEM 32 CHET JICUCTBUS LIEHTPOOCIHKHBIX

31.KakoBo npumeHeHue
npoiiecca GUIHTPOBAHUS B
THILIEBOU
MIPOMBIIIICHHOCTH

32.0npenenuts Maccy

CYCIIEH3UH, ECIIM Macca
¢yrara paBHa 20 kr, a

Macca 1iama — 5 KT.

1.OunnieHne TUIIEBBIX KUIKOCTEH OT MEXaHHUYECKUX TIpUMeceit
2. Hacelmmenne muIeBhIX KUAKOCTEH BUTAMUHAMH

3. HacellieHue MHIIEBBIX JKUIKOCTEH BUTAMUHAMU

4. HacpliieHre COKOB, BOABI YIIIEKUCIIBIM Fa30M

1.25kr

2. 15kr

3.4 kr

4.100 xr

33. CymHocTh mpoiecca
cenapupoBaHus

1. Co3nanne yCTONYMBBIX IMYIBCHIA B TIOJIE CHIT TSDKECTH.
2. Paznenenne sMynbcrii B IEHTPOOCIKHOM TI0JIE

3. Pa3nenenue TBEpAbIX CHITYYUX

CHCTEM B IEHTPOOEKHOM TI0JIE

4. Co3anne yCTOWYMBBIX CYCHEH3MH B MOJIE CHII TSHKECTH.

34 Kak yBenu4uTh
CKOPOCTb pa3fieieHHs
YaCTHI] TUCTIEPCHOI (pa3bl
B IICHTPOOEKHOM I10JIe

1.CHMXEHHEM TeMIIepaTyphl IUCIIEPCHON CUCTEMBbI U YMEHBIIEHHEM KOHIICHTPALUH
YaCTHIL

2. [oBbIlIeHHEM TEMIIEPATYpPhl AUCIEPCHON CHCTEMBbI 1 YMEHbIICHHEM KOHLEHTPALH
YacTHIL

3. IloBbllIEHHEM TeMIIEPATyphI IUCIIEPCHON CUCTEMBI U CHU)KEHHEM YaCTOThI BPaILleHUS
OapabaHa neHTpUDYTH

4. TToBBIICHHEM TEMITEPATYPhI JUCIIEPCHOH CUCTEMBI M YBEIMUYCHUEM YaCTOTHI
BpateHus 6apabaHa neHTpuGyru

Tema 2. TenJioBble npouecchl
NuaukaTopsl goctuxkennsi: OIK-3.1

35.0npenenuts KITJ]
armapara, eciiu
3aTpayeHHOE KOJINYECTBO
TEIUIOTHI B 2 pa3a 0oJbIe
KOJIMYECTBA MOJIE3HOM
TEILIOTHI

1.100% 2.50% 3.80% 4.2%

36..EnuHunel n3MepeHus
KO3 PUIHEHTA
TEIUIOOTIAYH.

1.Bt/(M.K) 2.B1/(M2.K) 3. Ix/(xr.K) 4.Bt1/(xr.K)

37.0r1 xakoif cpensl,
HUMeEIOUIEH OIMHAKOBYIO
TEMIIEPATYPY, BBILIEC
koaddunmeHt
TEIUIOOTJAa4M: OT BO3/yXa,
OT BJIQ)KHOTO
HAaCBIIIEHHOTO Napa Hix
OT Teperperoro mnapa?

1.01 BO3TYXa 2.0T BIaXHOTO 3.0t neperperoro 4.0t BOIIBI

HACBIIIEHHOTO Tapa  mapa

38.Y oHOrO TEemI0BOrO
anmapara KIT/I
cocrapinsier 70%, a 'y
npyroro-90%. Kakoi

1.Anmapart, y
kotoporo KITJI=70%, xotoporo

r3-3a OOJIBIIOrO KIT[1=90%, u3-3a
3HAYEHMS 10JIE3HON MaJIbIX MMOTEPb.

2.Amnmapart, y 3.Anmnapar, y 4.Anmnapart, y
koropro KII/I=70%, xotoporo KIIJI=90%,
n3-32 MAJIOTO n3-3a OONBLINX

3HAYEHUs II0JIE3HOM IIOTEPb.




armapar padboTaer TETUIOTHI. TEIUIOTHI..
3¢ deKTUBHEE U TOYEMY
39.EnuHUIEI H3MEpEHUs 1.B1/(M.K) 2.Br/(M° K) 3. 0x/(xr.K) 4.Bt/(xr.K)

Koa(puIIeHTa
TeIlIoNnepelayH.

40.CymurHocTh epeaadn
TEIJIOTHI TEINIOBBIM
U3ITy4eHHEM.

4.XaoTu4eckoe
JIBIDKEHUE MOJICKYII
rasa M TBEPIbIX

2.JIBmxeHue
JIBIDKEHUE MOJICKYJI, MaKpoOObEMOB
aTOMOB JKUIKOCTH WITH Ta3a

1.XaoTuaeckoe 3.D5eKTpOMarHuTHHIC

BOJIHBI

YaCTHI]

41.Yto nmoka3pIBaeT
yaeIbHas TeII0EMKOCTh
Marepuana

1.KomuuecTBo
TEeIIOTHI,
HE00X0IUMOE ISt
HarpeBaHus | kT
Matepuana Ha 1
rpamyc

2 KonnuecTtBo
TEILIOTHI,
HE00X0IUMOE ISt
ucnapenus 1 kr
MaTtepuaia

3.KonuuectBo
TEIUIOTEHI,
HE00X0UMOE JIIst
HarpeBaHus 1 Kr
Marepuaia mnpu
aTMochepHOM
JIaBJICHUU

4 KonudecTBo
TEILIOTHI,
HEOOX0UMOE IS
KOHJICHCAIUH 1 KI
MaTepuaia npu
HM30BITOYHOM
JIaBJICHHH

42 Yt0 XapakTepusyer

1.CrrocoOHOCTE 2.Croco0HOCTh 3.C1ocoOHOCTD 4.CiocoOHOCTD

koo unmeHt Mmarepuaa Marepuaa Marepualia MpoBOANTh Marepuana
TEIJIONPOBOIHOCTH UCTIapATHCS MIPOBOJNTD TEIJIOTY 3JIEKTPOMAarHUTHbIC CrymaTbest
Marepuana BOJIHBI
43.Yt0 xapakTepu3yer 1.Cxopocth 2.CxopocTh 3.CKoOpoCTh 4.CxopocThb
ko3 punmeHt HarpeBaHus WCTIApEHUs BIarW  BBIPABHUBAHUS BBIPaBHUBAHUS
TEMIIEPaTypONPOBOJHOCTH | Marepuana 13 MaTepHuaia TEMIIEpaTyphl O KOHLIEHTPALNH TI0
MaTepuaa o0peMy MaTeprana  00BeMy MaTepuaa
44 Kaxk 3anucsIBaeTcs 1.Q =k-Atcp-S't
OCHOBHO€ YpaBHEHHE 2. Q =k- Atcp'M'T
Terionepeadn 3.Q =k At,,'SF
4.Q=kTS1
45.Yemy paBHa 1.60°C 2.70°C 3.50°C 435°C
OaxTepuIuIHAS
TeMIIepaTypa npu
TacTepU3alny.
46.CyuHocTs nporecca 1.Ynanenue 2.Y nanenue Bcex 3.TemneparypHas 4.Bo3zneiicTBue Ha
TacTepU3alnu 00J1e3HETBOPHBIX BPEIHBIX 00paboTKa MPOJYKTa MPOAYKT BBICOKOTO
OpPraHu3MOB U MHKPOOPI'aHU3MOB  C IEJIbIO MTOBBIIICHUS JABJICHUS C LIEJIBI0

IMOaaBJICHUEC KOHOCHTPA B HEM TIOBBIIICHUS CPOKOB

MHKpPOOPTaHH3MOB ,
BBI3BIBAIOIINX MOPUY
MPOIyKTa

CyXUX BEIIECTB

€ro XpaHEHHUs

47 Yemy paBeH kputepuil
ITactepa

1.IIponsBenexue
JIeHCTBUTEIbHOM

MPOAOJIKUTCIIBHOCTU MPOAOJIKUTCIIBHOCTU MTPOJOJIKUTCIIBHOCTU MTPOJOJIKUTCIIBHOCTBIO

nporecca
nacTepu3aluy Ha
TEOPETHYECKYIO

MIPOAOJDKUTEIIBHOCTD ITPOJOJIKUTEIIBHOCTU IMTPOJOJIKUTEIILHOCTU MTPOAOJIKUTEIIbLHOCTBIO

npotecca

2.0THOILIEHNE
e CTBUTEIIHLHOM

mnmponecca
nacTepusanuu K

TEOPETUYECKOMN

npotecca

3.Cymma
JIEHCTBUTEIBLHOM

mpounecca
nacrepusanum u

TEOPETUUYECKOU

npotecca

4. Pa3HOCTb MEXIY
JIEHCTBUTEIBHOM

mponecca
nacTepusanum u

TEOPETUUECKOM

rporecca




48.Hwke Kakoii 1.Hwmxe 85° C 2.Hwmxke 60° C 3.Humxe 10° C 4. Hmxe 100° C
TeMIepaTypbl IPOBOAATCS
BCE PEKUMBI
MacTepU3anU
49.Kakue napameTpsl 1.Temneparypa u 2.Bs3K0CTb 3.KoHueHTtpauus 4. Temnieparypa u
OIIPEAEIISIOT IIPOIEcC JIaBJICHNE MIPOYKTa U CyXHX BEIECTB B IIPOIOIDKUTEIBHOCTD
racTepU3alnu TeMIepaTypa MPOJYKTE U porecca

JIaBJICHHE

50.B uem cymHOCTh
npolecca pereHepanuu
TCIIOTHI

1.Ucnionp3oBanue
JIBYX pasHbIX

2.Vciapenue
BJIaru u3

TEIUIOHOCHUTEJCH AN  IPOAYKTA IpU

HarpeBaHus MpOAYKTa H30BITOYHOM

3.VYBenuuenue
TEIUIOCOACPIKAHHS
POAYKTa 33 CUeT
KOHJICHCAIMH TTapOB

4. Vcnonb30BaHue
TCIIJIOTBI TOTOBOI'O
MPOAYKTA ISt

HarpeBaHusi BHOBb

JaBICHUN MOCTYTIAIOIIETO B
anmapaT UCXOJHOTO
MPOIyKTa
51.Kakue Bugsl TemnoBeix | 1.Ilotepu Ha 2.Ilotepu ¢ 3.Ilorepu B 4.ITotepu ot
IoTeph eCTh y pasorpes YXOIAIMUMU OKPY’KaIOIIYIO Cpely XHUMHYECKOTO
JEKTPHUECKUX AMIMapaToB | KOHCTPYKIHU MPOAYKTaMHU HEe0’K0Ta TOILUINBA
MIPU CTALIMOHAPHOM ammapara CropaHus
pexumMe
52.Kakue Bunpl TemnoBbix | 1.Ilorepu Ha 2.Ilorepu ¢ 3.Ilorepu B 4.Ilorepu oT
MOTEPh €CTh y HapOBBIX pasorpes YXOISIITAMHI OKPYKAIOIIYIO CPEAY XHMHUYECKOTO
anmnapaToB IpH KOHCTPYKLIUH MIPOLyKTaMH HEJI0KOTa TOTIINBA
CTaI[IOHAPHOM PEXHME anmapara CropaHus
53.Yemy paBeH 1.50% 2.70% 3.100% 4.65%
koa(ddurmeHt
pereHepaIiy TeTIOThI,
€CITM HadaJIbHas
TeMIIepaTypa MpoayKTa
paBHa 20 rpagycam C,
KOHEYHas TeMIIepaTypa
npoaykTa pasHa 100
rpagycam C, a
TemIeparypa
pereHepaiy cCocTaBIseT
60 rpagycos C.
54.CymHOCTh niepenaun 1.3a cuer 2.3a cuer gBmwkeHus 3.3a cder 4.3a cuer
TEIUIOTHI Xa0THYECKOTO MaKpooOBEMOB 3JIEKTPOMArHuX BOJH YJIbTpa3ByKa
TEIUIONPOBOAHOCTHIO JIBYDKCHHUS JKHJIKOCTH WJIH Ta3a
MHUKpPOYaCTHII
55.Kaxoii 3akoH 1.3axoH Apxumena 2.3akoH Heiotona  3.3axkoH ®Puka 4.3axoH Dypbe
OIIpeIeTIsIET Nepeaady
TEIUIOTHI
TEIUIONPOBOAHOCTHIO
56.Kakue nmapameTpsl 1.Temneparypa u 2.Bs3K0CTh 3.KoHueHTpauus 4. Temnieparypa u
OIIPEAEIISIOT IIPOIECC JIaBJICHNE MIPOYKTA U CyXHX BEIECTB B MIPOIOIKUTEIBHOCTD
CTEePHIIN3ALNH TeMIepaTypa MPOJYKTE U porecca
JIaBJICHNE
57 Kakue cymecTByroT 1.B notoxke u npu 2.B tape u B 3.Ilpu ucnapenuu 1 4.B notoke u B Tape
JBa criocoda MOBBHIIIEHHOM BaKyyMe KOH/ICHCAIlUU
CTepHIIN3AIIH JTaBICHUI
58.B yem cymHOCTh 1.IIponykt cHauana  2.IIpomykT 3.IIponykt cHauana  4.IIpoaykT cHadana
JIpOOHOIT CTepHIIM3aIK HarpeBaroT, 3aTeM CHavasa KOHIICHTPUPYIOT, BBINTAPHUBAIOT, 3aTEM
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OXJIaXJarT U OXJIaXXJarT, 3aTEM

BBIACPIKUBAIOT, 3aTEM BbINIAPUBAIOT,

3aTEM OXJIAXKIAK0T U OXJIAXJArT U

BBIACPIKUBAIOT, 3aTEM  BBLIJACPKHUBAIOT, 3aTCM

OIISATH HArPEBAIOT 3aTeM OIISITh OIISITH OIIThH BBHIIAPHMBAIOT
HArpeBaloT KOHIIEHTPHPYIOT
59.Bpllie Kakoit 1.Boime 80° C 2.Boime 120 ° C 3.Beime 90 ° C 4 Bpime 100° C

TEMIIEPaTyphI
00513aTeIFHO IPOBOJUTCS
cTepu Jin3anus

60.KakoBo ocHOBHOE

1. YHUYTOXHUTE BCce 2. YHUYTOKUTH BCE

3.I1oBBICHTE 4 IToBBICUTE

Ha3Ha4yeHUe Ipolecca BpEIHbIE 00JIe3HETBOPHBIE KOHIIEHTPAIUIO TeMIeparypy

CTepHIIN3aLIH MUKPOOPIaHU3MBI MHUKPOOPTIaHU3MBI CyXHX BEILECTB B MIPOAYKTa
MPOAYKTE

61.B xaxoii cpeze 1.B kunsmeit 2.B ropstuem 3.B pacrinaBnerHoM  4.B ropsueit

IIPOBOANTCS BapKa

KHUOKOCTH U B BO34YyX€ U B

XKHpe U B aTMocepe  KHUIKOCTH U B

MTHIIEBBIX TIPOTYKTOR arMocdepe mapa MeperpeToM mape  mapa arMocdepe cyxoro
napa

62.KakoBa Temrieparypa 1.80-100°C 2.100-120°C 3.60-80°C 4.140-160° C

MeperpeToro mnapa npu

BapKe B HEM IPOJIyKTa

63.KakoBbI peKUMBI 1&.ITpu armocdeprom  2.100-120° C 3.80-100° C 4.I1pu atmochepHOM

BapKU B KUIISIIEH
KHUJKOCTH

JIaBJICHUH, TIPU
M30BITOYHOM JaBIICHUH,
B BaKyyMe

JaBJICHUH, B BAKYyMC

64 Kakoii anmapar

l.@putiopanna  2.[MapoBapoyHbii 3

NMuweBapoyHbin  4.[NlapokoHBEKTOMAT

UCIIOJIB3YETCS JJIsl BAPKH wkad Koten

MIPOJLyKTOB B KUIISILEH

KHUJKOCTH

65.KakoBo oTnnune 1.Kapka mpoucxoautr 2.2Kapka 3.Bapka 4 Kapxka npoucxoaut

MIPOIIECCOB BApPKH M XKapKU

mpu O6osiee BBICOKOH — NPOUCXOAUT Ha
TeMIIepaType u
JIaBJICHUU

ropsiueit
MIOBEPXHOCTH

MIPOUCXOIUT B BOZIe C 00pa3oBaHUEM
KOPOYKH

66.Kakoii anmapar
UCIIONIB3YeTCS IS XKAPKH
B PacIlIaBJICHHOM >KHpe

1.XKapounsiii mkad 2.I1mura

3.ITapokoHBEKTOMAT

4.@puTIOpHULIA

67.Kaxoii anmapar 1.Ilnuta 2.I'punp 3.®puTiopHHUIA 4. XKapouHsii mkad
HCIIOJIB3YETCS ISl KAPKH

B rOpsiueM BO3JyXe

68.Kaxoii anmapar »xapur 1.CBUY-neus 2.I1umeBapo4HbIi 3.Ilnuta 4.T'puns

MIPOJYKT 32 CUET KOTel

HH(PaKPaCHOTO

U3ITy9eHHs

69.Kakwue cymecTByroT 1.B Bognie u Ge3 2.C HeboIpIuM 3.B atmocdepe napa 4.B ropsaeM Bo3ayxe U

BHJBI )KapKH Ha OTKPBITOI
rperoiei MOBEpXHOCTU

BObI KOJIMYCCTBOM KHUpa

u 6e3 xxupa

U C KUPOM

3a cue HHPPaKpacHOTO
Harpesa

70.B uem cymHoOCTh
IIpoliecca BhIIIapUBaHUS

2.IloBbIIEHHE
BSI3KOCTH MPOJIyKTa
MpH U30BITOYHOM

1.IToBEIIIEHNE
TeMIIepaTypbl
MPOJYyKTa 3a CYET

HarpeBa B BO3JyXe  JIaBICHUH

4 IloBeIieHue
KOHLIEHTPALIUU CYXUX
BELIECTB B MPOAYKTE
3a CUeT ero

3.IloBblIeHUE
KOHLIEHTpAaLUU
CyXUX BELLECTB B
MPOYKTE 32 CUET
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HucnapeHusa u3 HETOo 3aMOpaXnBaHUA

BJIaru
71.01anune mporece 1.BeimapuBanue 2.BrinapuBanue 3.I0pu 4.1Ipu BeIMapUBaHUU
BBINAPUBAHUS OT MIPOUCXOUT IPH MIPOUCXOIUT IIPU BBIITAPUBAHUHT UcTapseTcs TOJIBKO
IIPOIIECcca IIEPErOHKH Goutee BeICOM 6osee BEICOKOM MIOJTHOCTBIO BJIara, OCTaloTCA

TeMIepaType JIaBICHUU ucmapsercs Bech CYXHX BEIIIECTBa
MPOIYKT
72.0npenenutb Maccy 1.25 xr 2.35kr 3.6 xr 4.150 kr
CTYILLEHOT 0 MPOIYKTA,
€cJIM UCXOJHas Macca
npoaykra pasHa 30 kr,
HUCTIAPUIIOCH 5 KT BJIArH.
73.0npenenuThb 1.50% 2.15% 3.30% 4.25%

KOHIICHTPALHIO CYXHUX
BEIIECTB B MOIYICHHBIX
nociie BoinapuBanus 10 kr
CTYLICHOTO IPOAYKTA,
€CJIM UCXOJTHAsl Macca
npoaykra pasHa 30 xr ¢
KOHLIEHTpALUEN CyXuX
BemectB 10%

74.KakoBO Ha3Ha4YeHNE
KaJopu3aTopa B BaKyyM-
BEIIAPHOHN YCTAHOBKE

1.JIns oXnmaxkaeHus 2 JIng narpeBanust  3.J{s moBeimmenust 4. /g ounmmeHus

MPOIyKTa U MIPOLYKTa U
KOH/ICHCALlUU Mapa WCIIapeHusl BIaru

JaBJICHUSA B CUCTEME TIPOAYKTa
1 yJaJICHUs BO3AyXa

75 .KakoBo Ha3zHaueHUe

1. 1ns oxnaxnaenuss  2.J1ng HarpeBaHuUs

3. Jnst otnenenust  4.[{ns oTaeneHus

cerapaTopa B BaKyyM- MPOJyKTa NpPOJYyKTa napa oT IpoJyKTa  IEPBHYHOTO Mapa oT
BBINAPHON YCTaHOBKE BTOPUYHOTO HIapa
76.Yto Ttakoe "Bropuunsiii | 1.Ilap ans 2.Ilap ans 3.I1ap, 4 Ilap, ,
map" HarpeBaHUs BBIJICJICHUS 00pa3yIOMmUHCS P HUCIOIB3YyEMBIN B
HPOIYKTa BO3yXa U3 KUICHUHU NTPOJYKTa  ceraparope
HPOIYKTa

Tema 3. Mexannueckue npouecchl
Nuaukaropsl goctuxkenus: OINK-3.1

77.Yemy paBHa TUHEWHAs
CTCIICHb U3MCJIBYCHUSA
MIPOAYKTA, €CIIU pa3Mep
YJacTHI] B IIpolecce
YMEHBIIMJICS B 2 pas3a

1.2 2.4

3.05 4.8

78.Uemy paBHa 0OBEMHAS
CTENECHb U3METbYCHUS
MIPOYKTa, ECITH pa3Mep
4acTHUI] B [IpoLiecce
YMEHBIIUIICS B 2 pa3a

1.2 24

3.0,5 4.8

79.Yem oTin4aeTcs
OTKPBITHIN UKII
H3MENIBYCHUS OT
3aMKHYTOTO LIUKJIa
H3MENIbYCHUS

1.IIpu oTKpBEITOM 2.1Ipu OTKpBEITOM

3.IIpu oTKpBEITOM 4.IIpu OTKPHITOM

OUKJIC U3MCJIIBUCHHUA LHUKIIC U3MCIBbYCHUA HUKIIC U3MCIBUCHHUA IHKIIC U3MCIIBUCHUA

MPOIYKT MOTYy4aeTcs MPOAYKT
GoutbIIe 1O pa3Mepy, MOITydaeTcs
YeM IpH 3aMKHYTOM MEHBIIIE 110
IIUKJIC N3MENIBYEHHUS pa3Mepy, YeM MpH

MNPOIYKT OAWH pa3  NPOAYKT

MIPOXOIMT Yepe3 MHOTOKPaTHO
W3MENBUUTENb, & IPH TPOXOAUT Yepes3
3aMKHYTOM LIIKJIE N3MENbUUTENb, a IPU

12



3aMKHYTOM LHUKJIC MHOTOKPAaTHO 3aMKHYTOM LHUKJIC

HU3MCIIbYCHUA OIWH pa3

80.Kaxas mpobnika 1.BanbuoBas 2.KonycHas 3.MosnoTkoBas 4.KepHona

M3MEJIbYACT 33 CUCT JpoOmIIKa JpoOniIKa JpoOmIIKa

CTECHEHHOTO ynapa

81.CymHocTs npoiecca 1.OHOBpEeMeHHOE 2.01HOBpEMEHHOE 3.0tnenenue ot 4.Ilpunanue

JKCTPY3UH BO3JICHCTBUE HA BO3JICHCTBUE HA NIPOAYKTa MPOJYKTY (POPMBI
MPOAYKT TEMIEPATypbl MPOIYKT OXJIAXKICHUS >KUAKOCTH IO OJT IeHCTBHEM
W JTaBJICHUS 1 M3MEITbUCHUS neficTBreM JTABJICHUS

JTABJICHUS

82.Uemy paBeH 14 2.2 3.8 4.0,5

koo unmeHt

VILUIOTHEHHS, €CITH 00beM

MIPOJIyKTa MocIe

MIPECCOBAHUS YMEHBILIHIICS

B 2 pa3za

83.Uemy paBeH 1.50% 2.100% 3.75% 4.20%

KO3 OUIHECHT

MIPECCOBAHUS, €CITH 00BEM

MIPOJIyKTa IocIe

peCcCoOBaHrs YMCHBIIUIICA

B 2 paza

84.Kakoit anmapar 1.IlTHexoBsIH npecc  2.JIeHTOUHBIN 3.bapabanHsrif 4.9xcTpynep

MpeTHa3HAYCH IS (hopMOBOYHBII (hOpMOBOYHBII

MIPOBEACHUS TIpoIIecca ammapar amrmapar

OTXATHUSA

85.CymHocTs npotecca 1.Pa3znenenue 2.Pa3nenenue 3.Pa3nenenue 4.Pa3nenenue

KaITMOpPOBKH CBIITyYNX IPOIYKTOB CHITyYUX MPOAYKTOB CHITYYHX MPOAYKTOB CHIMTYYHX IPOTYKTOB
T0 TUIOTHOCTH o opme 0 pazmMepam 10 BUIly TIpUMecei

86.CymHocTs npoiiecca 1.0tnenenue ot 2.Paznenenue 3.Pa3nenenue 4 Paznenenue

IIPOCEUBAHUS CBIITYYUX NPOJYKTOB CBHITYYUX IPOAYKTOB CHIMYYHX IPOAYKTOB CBHITYYHX MPOJIYKTOB
npuMecent o pa3Mepam o popme 0 IJIOTHOCTHU

87.Uemy paBHO KUBOE 1.50% 2.100% 3.20% 4.75%

CCUeHHE CUTa, ECITH
IUTOIAb BCETO CHUTA B 2
pa3a OoIbIIIe TUIOIAAH
OTBEpPCTUH cUTA

Tema 4 MaccooOMeHHBbIE PO ECChI
Nuauxatopsl noctuxernusi: OIK-3.1

88.B uem cymHOCTb
npouecca abcopounu

1.H36I/IpaTeJ'[I)HOG MOrJIONICHNE KOMIIOHCHTOB I'a3a WJid mnapa )XUJAKUM IOTJIOTUTCIIEM
2. I/I361/IpaTeJ'II)H06 TOrJIONIEHNE KOMIIOHECHTOB KUAKOCTU TBCPABIM IMMOTJIOTHUTEIIEM
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3.U30upatenpHoe MOIJIONIEHHE KOMIIOHEHTOB TBEpPJOro Teja
JKHJIKUM PacTBOPUTEIIEM
4. M36upaTensHoe MOMIOMIEHHE KOMIIOHEHTOB ra3a WU Hapa
TBEPIBIM HOTJIOTUTENIEM

89.Uto0 Takoe ancopOeHT

1.2KunkocTs, noraomaroniasi KOMIIOHEHTHI T'a3a UiIU napa

2. TBepaoe BeliecTBO, MOMIIOMIAIOIIAs KOMIIOHEHTHI ra3a, mapa Wi KUAKOCTH
3. I'a3, moriomaromui KOMIIOHEHTEI YKUIKOCTH

4. I'a3, moryomaromuii KOMIIOHEHTHI TBEPAOTO BELIECTBA

90.Yro Takoe abcopOTHB

1.TBepmoe BemiecTBO, MOTJIONIAI0IIee KOMIOHEHTHI I'a3a, mapa Win KUIKOCTH
2. I'a3, moromarouii KOMIOHEHTHI KHIKOCTH

3. KOMITOHEHTHI )KUIKOCTH, MOTIIOMIAEMbIE Ta30M WJIH [TapOM

4. KoMIoHEeHTHI ra3a Wiy napa, norjiomaeMble KUAKOCTbIO

91.Cymnsocts nporecca
JKCTPaKLIUU

1.M36uparenbHOE MOTTIOMIEHHE KOMIIOHEHTOB JKHUIKOCTH HIIA TBEPJIOTO TEJA KUIKUM
pacTBopHTENIeM

2. N36upatenbHOE TOTJIONICHNE KOMITOHEHTOB ra3a WITH 11apa >KHJIKAM PacTBOPUTEIEM
3. N36upaTenpHOE MOTIOIMIEHHE KOMIOHEHTOB TBEPJOTO Tela ra3oM

4. I/I36I/IpaTeJ'H)HOC MOTJIOMICHUE KOMITIOHCHTOB XXUAKOCTU WJIN TBEPAOIo TE€JIa IapoM

92..Yto Takoe FKCTpareHT

1.TBepmoe BemecTBO, MOTJIONIA0IIee KOMIOHEHTHI T'a3a, mapa Win KUIKOCTH
2. I'a3, moriIomAaIHi KOMIOHEHTBI KUIKOCTH

3. I'az, mormomaroImuii KOMIOHEHTHI TBEPIOTO BEIIeCTBA

4. XKuakocTh, OTIIOMIAIOIIAS KOMITOHEHTHI TBEPAOTO TEIa WITH KAIKOCTH

93..Yto Takoe
HU3KOKHITSIIIHA
KOMITOHEHT B ITPOIIecce
MIePETOHKHU

1. KOMIIOHEHT ¢ BRICOKHM COACPIKaHUEM CYXHX BEIICCTB

2. KOMIIOHEHT ¢ HU3KHM COJICPKAHUCM CYXUX BEIICCTB

3. KoMmioHeHT, uMeronuii 6osiee HU3KYIO TEMIIEPaTypy KUTICHHS
4. KommoHeHT, nMetromuii 60iee BEICOKYIO TEMIIEPATYPY KUTICHUS

94..0mpenenuTs Maccy

1.20 xr

TUCTUIUIATA B TIpoIiecce 2.40 kr
MIePEeroHKH, €CITH Macca 33 kr
ocraTka paBHa 10 kr, a 4.40 xr
Macca UCXOJHON cMecH

paBHa 30 xr

95..0npenenuts 1.40%
KOHIICHTPALIUIO CYXHX 2.20%
BEIIIECTB B CYXOM 3.10%
MPOIIYKTE, €CITN Macca 4.5%

HCXOJHOTO MPOIyKTa
paBHa 20 kr,
KOHIIEHTPALUS CyXHX
BemecTB B HeM 30%,
Macca Cyxoro IpojyKra,
IIOJTy4aeMoT0 B IIpoIiecce
CYIIKH paBHa 60 KT

96.CymHOCTh mporecca
CyOIMMAIIMOHHOM CYIIIKH

1.Ilepexon Biaru U3 3aMOPOKEHHOTO MIPOIYKTa B ITAp B BaKyyMe

2. Ilepexox Biard U3 >KMAKOTO NPOAYKTA B Iap MPH H30BITOYHOM JaBICHUH

3. Ilepexon Biaru U3 TBEPAOTO NPOIYKTa B )KUAKOCTH B BaKyyMe

4. Ilepexox Biaru U3 rops4ero MpoAyKTa MPOAYKTa B Iap MPU aTMOC(EPHOM JaBICHUH

97 Korna npumensercs
CII0CO0 KPUCTAITH3ALUH C
OXJIaXJCHUEM PacTBOpa

1.Koraa pacTBOpUMOCTb TBEPAOr0 BELIECTBA YBEIUUMBAETCS C IOHUKEHUEM
TEeMIIEpaTypbl

2. Korza pacTBOpuMOCTB TBEPIOTO BEIIECTBA YMEHBILACTCS C TOHMKCHHEM
TEeMIIEpaTypbl

3. Koraa pacTBOPUMOCTH TBEPIOTO BEIIECTBA HE MEHSAETCS C OHIKEHHUEM TeMIIepaTyphl

4. Korga TBepmoe BEIIeCTBO MPEBPAIAETCs B )KHJIKOCTh C OHMKEHUEM TEMIIEPaTyphI
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98.B 4yem cylHOCTh 1.130uparebHOE MOTIONICHHE KOMITOHCHTOB T'a3a WK Mapa KUIAKHUM [MOTJIOTHTEIEM
npotecca ajacopouuu 2. N36upatenbHOE NOTJIOMEHHE KOMIIOHEHTOB YKHKOCTH TBEPJIBIM IOIJIOTUTEIEM
3.M30upatenpHOe MOITIONIEHHE KOMIIOHEHTOB TBEPJOrO Tela

KHIKHM PacTBOPHTEIIEM

4. Vz6mpaTenpHOE TIOTJIOMIEHHE KOMIIOHEHTOB Tra3a WIH mHapa

WITH KUJIKOCTH TBEPABIM MOTTIOTHTEIEM

99 . Kakoii 3aK0oH 1.3akoH Apxumena
MO3BOJISIET PACCUUTATh 2.3akoH HeroToHa
Maccy BelIeCTBa, 3.3akon lykapesa
JBIKYLIYIOCSI BHYTPU 4.3akon Ouka
0JHOI1 (ha3bl

100. Kakoii 3akoH 1.3akoH Apxumerna
TO3BOJISIET pACCYUTATh 2.3akoH HeroTOoHA
Maccy BEILECTBa, 3.3akon lykapea

JIBIKYLIYIOCs OT rpanuibl | 4.3axkoH Puka
paszaena ¢a3 BHYTph
Jpyroii ¢ha3ssl

Kpurepun onieHKH yCTHOT0 onpoca no Kaxxaoi reme (B 6ajuiax):

- 2 0as1a BICTaBIsIeTCs] 00yYaloIeMycsl, €CJIM OH CBOOOTHO OTBEYAET HA TEOPETUUYECKUE BOIIPOCHI U
MOKa3bIBaET NTyOOKHE 3HAHUS U3YUYEHHOTO MaTepHasa,

- 1 ©Oamun BbIcTaBisAeTCS OOYyYaroIEMyCs, €CIIM €ro OTBEThl Ha TEOPETHYECKHUE BOIPOCHI
HEJ0CTAaTOYHO MOJIHbIE, UMEIOT MECTO OIIMOKU MPU OTBETE Ha YTOUHSIOIINE BOIPOCHI;

- 0,5 6annoB BICTaBIsIETCS OOydYarolmeMmycs, eciiu oH oTrBedaeT Ha 50% 3amaBaeMbIX BONPOCOB U
YaCTUYHO PACKPBIBACT COACPKAHNUC JOMOJIHUTCIIbHBIX BOIIPOCOB.

3aganus A8 TBOPYECKOr0 peiiTHHra
Temuvt pecpepamog:

Tema 1. 'mapoMexaHu4ecKue MPoOLECChI
Nuauxartopsl noctuxenus: OIK-3.1

1.IlpumeHeHue pa3HbIX BUJOB TUCTIEPCHBIX CUCTEM B OOIIECTBEHHOM MMUTAaHUU

2. [lpumeHeHue pa3HbIX CIOCOOOB NIEPEMENTMBAHUS B OOIIIECTBEHHOM MMUTAHUH

3. KakoBbl Hay4HbIE TUIIOTE3bI MTPOIIECCa TOMOTEHU3AIUU

4. KakoBO MpUMEHEHNE MPOIECcca MCEBI00KUKEHUS B TUIEBOW MPOMBIIIJIEHHOCTH
5. KakoBo BiusiHUE pa3inU4HBIX ()aKTOPOB Ha KauyeCTBO

Tema 2. TemioBbie npoueccol
HNuauxartopsl noctuxenusi: OIK-3.1

1.CriocoObl HETEMIOBOM MacTepu3aluK U UX IPUMEHEHHE.

2.BnusiHEE TEMIOBBIX MOTEPh HA paboTy anmnaparoB, pabOTAIONIMX HA PA3HBIX UCTOYHUKAX SHEPTHU
3.Perenepanus TeIIOTHI, IPUMEHEHHE.

4. IIponykThl, IOTy4aeMbl€ B pe3yJbTaTe Mpoliecca BelnapuBanus. Ilpumenenue.

5. UcTopus npouecca nacTepU3aLiym.

Tema 3. Mexannuyeckue npoueccol
Nuauxaropsl noctuxenus: OIK-3.1
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1.Ilpumenenune mporecca U3MENbYEHUS B MUIIEBON MTPOMBIIIUICHHOCTH U O0IIIECTBEHHOM IMUTAHUH.
2.Hay4Hble OCHOBBI ITpOIIECCa U3METbYCHUSI.

3.Anmapatsl A IPOBEACHUS TIPOLIecca U3METbUCHHS

4 Knaccudukanusi anmaparoB AJs IPOBEICHHs MPOIIecca OTKATHS.
S5.IIporecc 3KCTpy3uHu. IKCTPYACPHI.

Tema 4. MaccooOMeHHbIE NTPOILECCHI
Nuauxartopsl noctuxenus: OIK-3.1

1. Anmapartsl i1 MpOBEACHUS ITpoliecca abcopOruun

2..Ilpumenenne MacCOOOMEHHBIX MPOIIECCOB B OOIIECTBEHHOM IMUTAHUU

3. [Ipuanmn paboTsl IKCTPAKTOPOB

4. O0630p COBPEMEHHBIX CYIIHIIOK

5. Ilponecc pacTBOpeHusi, MyTH MOBBIMIEHUS Y((HEKTUBHOCTH pabOTHI annapaToB

Kpurtepun onenkn (B 0amnax):
- 10 GayuTOoB BBICTABISCTCS CTYACHTY, €CIIHM CTYJICHT BBIITOJTHII BCE 3aIaHUS
- 8 6amIoB BHICTABIIACTCS CTYJACHTY, €CIU CTYACHT BhIionHUI 90% 3ananuit
- 5 6ayUTOB BBICTABISIETCS CTYACHTY, €CJIM CTYACHT BhIMOIHWI 70% 3amanuii
- 3 6aI0B BHICTABIIACTCS CTYJACHTY, €CIIU CTYACHT BbionHuI 50% 3ananuit

METOANYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOIIUE JTAIIbI
®OPMHUPOBAHUS KOMIIETEHIIMH BO BPEMS ITPOBEJIEHUSA

MPOMEXYTOUYHOM ATTECTALIUU

CTpyKTypa 3a4€THOr0 3a/1aHU

3auemnoe 3aoanue Maxcumanovnoe
Konuuecmeo 0ainoe

Bonpoc 1. Knaccudukanus npoiueccoB Mo BHJIaM U IpU3HAKaM.

JIBr>KyIIast cuiia MpoLECCOB 13
Bonpoc 2. lucneprupoBanue. Bunbl nucneprupoBaHus 13
Ilpakmuueckoe 3a0anue (pacuemHo-aHaiumuyeckoe)

Bo ckoibKO pa3 yMEHBIIUTCS 00BEM CIIOS TIPOYKTA TIPU 14

MIPECCOBAHUH, €CITH KO3 PHUIMEHT rpeccoBanus paBeH 50%.

BaHaHI/IH, BKJIIOYAa€MbI€ B 3aYCTHOC 3aJlaHHUE

Homep | IlepeueHps BOmpoOCOB K 3a4ETy C OLIEHKOM

BOIIpOCa

1. Kpatkast ucTopusi pa3BUTHsI TEOPUH MTPOIIECCOB U alMapaToB MHIICBOI TEXHOJIOTHH.

2. Knaccudukanys npoueccoB MHUIIEBOH TEXHOIOTHH.

3. Oo6uwme npaBuiia 6€30MaCHOCTH MPU HCIIOIB30BaHUH MIPOIIECCOB U alllapaToB IMUIIEBHIX
MIPOU3BOJICTB

4. AHanu3 BpeJHbIX (HaKTOPOB XapaKTEPHBIX JJIS MPOIECCOB U allapaToB MHUIIEBBIX TPOU3BOJICTB

5. O0m1ast cxema HCCIIEAOBaHMS MPOLIECCOB MUIIEBOI TEXHOJIOTHH.

6. OObm1as cxema pa3pabOTKH U pacuéTa anmnapara.

7. Marepuaibl, UCIIOJIb3YEMbIE Ha IPEANPUATHIX TUIEBOH TEXHOJIOTUH.
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Pacuér Ha NpOYHOCTH anmapaToB MUILEBON TEXHOJIOTHUH.

9. OProHoMHKa, 3cTeTHYeCKre TpeOOBaHUs, MPEABABISIEMbIC K anmapaTaM MUIEBOH TEXHOJIOTHH.

10. DKosoruueckue TpeOOBaHMs, IPEABSIBIIEMBIE K allllapaTaM MHIICBOH TEXHOJIOTHH.

11. MacitabHbIi epexo]l 1 MOAESITUPOBAaHUE B MTUIIEBON TEXHOJIOTHH.

12. Krnaccuduxkarysi ruipoMeXaHHYeCKUX MPOIECCOB.

13. JIBIDKEHHE TET B KHJIKOCTSIX.

14. Paznenenne razoBbIX HEOAHOPOIHBIX CUCTEM.

15. Knaccudukanuys MeTo10B U annapaTyphl JUis pa3elieHHe Ta30BbIX HEOTHOPOIHBIX CHCTEM.

16. ITokazarenu paboOTHI MBUICYTOBUTEISL.

17. CpaBHUTeNbHAS OIleHKA MBUICYIOBUTEINEH.

18. Paznenenne sXUIKUX HEOTHOPOIHBIX CHCTEM.

19. Knaccudukanus MeToIOB U anmapaTypbl JUisl pa3elieHHe )KUAKIX HEOTHOPOAHBIX CHCTEM.

20. OO0yueHre pabOTHUKOB TI0 BOTIPOCAM 0E30MaCHOTO UCIIOIB30BAHMS MTPOIIECCOB U aliapaToB
MTUTIEBBIX TPONU3BOCTB

21, OTtcTanBaHue.

22. DuIbTPOBAHUE.

23. IenTpudyruposanue.

24, IlenTpoOexHOe ocaxIeHue.

25. IIceBnooXmKeHHE.

26. IlepemermmBanme.

27. Kiaccudukarus METOIOB M anmapaTyphl TETUIOBBIX MTPOIIECCOB.

28. HcniplTanue 31€MEHTHOTO TeII00OMEHHHKA.

29. Pacuet xonaencaropa.

30. Pacuéra KunsATHIBHUKA.

31. BrmapuBanue.

32. CxeMbl BBITApUBAHMSL.

33. CBoiicTBa pacTBOPOB NPH BINIAPHBAHHH.

34. MHOTroOKpaTHOE BBIIAPUBAHHE.

35. KoHCTpyKIMK BBIIIAPHBIX allIapaToB.

36. Ieperonka.

37. IIpocTas neperoHka nepuoJUYECKOro 1eCcTBUA.

38. HenpepriBHas neperoHka.

39. [leperonka ¢ BOJSHBIM MapOM.

40. MonekynsipHas IeperoHKa.

41. PexTudukanms.

42. Mepsl 6e3onacHocTH Mpy BO3HUKHOBeHUH UC Ha mpennpusTHIX, MPUMEHSIONIMX MPOLECCHl U
anmaparsl JJisl peKTH(QHKALINH.

43. MatepuanbHbIi OalaHC mporecca peKTU(QUKAINY.

44, TenmoBo#i GanaHc nporecca peKTUHUKAIIH.

45, YpaBHeHHs TUHUN pabOYNX KOHIIEHTPAIUH.

46. OnTuManbHOE YUCIIO (DIETMBI.

47. PexTndukanmoHHbIe anmnapaTsl.

48. PacuéT 0CHOBHBIX pa3MepOB KOJIOHHOTO anmapara.

49, UucnoBoil mpumep pacuéra TapenbyaToil KOJOHHBI.

50. Cyiika.

51, MeTonb! CyIIKH, TUIIBI BJIAXKHBIX MAaTEPHAIIOB.

52. [TapaMeTpsl BIaKHOTO MaTepuaa.

53. Jmarpamma cocTosiHHSI BIQXKHOTO BO3JIyXa.

54, CraTuka KOHBEKTUBHOMN CYIIIKH.

55. MartepuallbHBIN 6ajlaHC TIpoIecca CYIIKH.

56. TerumoBoii GanaHc mporecca CYIKH.

57. BapunaHTbl KOHBEKTHUBHOM CYIIKH.

58. Kunerrnka KOHBEKTUBHOM CYIIIKH.

59. KoHCTpyKIIM KOHBEKTUBHBIX CYIIHIIOK.
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60.

Oco0eHHOCTH IPYTHX METOAOB CYIIKH.

61. Cyb6numaInioHHasl cyIika.

62. PacuéT Cymmiku KUmsmero ciosl.

63. Pacuér 6GapabaHHOW CYIIMIIKH.

64. Abcopbuus.

65. OO06mwe cBeIeHns 0 TpoIeccax abcopOIuu.
66. [TpuHIIMTIMANEHBIC CXEMBI a0COPOITHH.
67. Koncrpykiuu abcopbepos.

68. OKCTpakuusl.

69. [IpuHIIMTIIATBHBIE CXEMBI SKCTPaKIIHH.
70. KoHCTpyKITHHI SKCTPaKTOPOB.

71. BrmnenaunBanue.

72. CraTtuka pacTBOpEHUsl.

IIpakTHYecKkHe 3a1aHUA K 32a4€Ty C OLICHKOM

Howmep
BOIIpOCa

IIpakTuyeckue 3ajaHus K 3a4€TY C OLEHKOM

1.

Omnpenenuth KO3(GGUIMEHT TEIUIONEpeaud B CIHPAIBLHOM TEIUIOOOMEHHUKE TI0
CIICAYIOIMM JITaHHBIM: TOBEPXHOCTh TerooOMeHa F; B ammapate mojorpeBaetcs
Goos=85,5 1/4 ot t,=77 °C no HarpeBaHus t,. HarpeBaHUE MPOU3BOIUTCS HACHIIIEHHBIM
napoMm mpH P

MetaHn mox M30BITOYHOM MAaBJeHHEM P,,; MPOXOIUT MO MEXTPYOHOMY HPOCTPAHCTBY
KOXKyXOTpyO4yaTroro TemiooOMEHHUKA MapajulelbHO Tpybam co ckopocThio W. CpemHsis
TeMrepaTypa MeTaHa t.,. TEmI000MEHHUK COCTOUT U3 N CTaJIbHBIX TPYO AuameTpoM 18%2
MM, 3aKJIIOYEHHBIX B KOXXYX, BHYTpeHHHM nauameTp koroporol90 mm. OmnpenennTsb
K02 PHUIHMEHT TEIIIO0TAAYH.

G MeTnnoBoro cnmpra mnojaorpeBaercs ot i, 10 ty, Ipoxoas mo TpyOHOMY NPOCTPAaHCTBY
TEINIOOOMEHHMKA, CcocTosAlmero u3 N Tpyd nauametpom 16*2 wmm. OmnpenenuTsb
K03(p(PUIIMEHT TEIUIOOTAAYH, €CIIH IPUHATH TEMIIEPATYPY CTEHKH L.

B xoxyxoTpy04aToM TeIIOOOMEHHHKE IO TpybaMm muamerpoM 43*3 M mpoxomuT co
CKOPOCTBIO W BOJa, KOTOpas HarpeBaetcsa. Onpeneiautb KO3PQPHUIMEHT MOBEPXHOCTH
CTEHKH, COIIPUKACAOUIENCS C BOJIOH, t;, @ CpeaHssa TeMnepaTrypa BOAsI L.

Paccuutars ynenpHBIA pacxo]] CYXOro HACBIICHHOTO BOJSIHOTO Tapa MpU BHINApUBAHHUU
BOJBI TI0JT aTMOC(EPHBIM NTaBIICHUEM M 10 BaKyyMoM (pa3pspkeHueM) Pg... AGcomroTHOE
JIABJICHHE TPEIOIIero mapa B oboux ciydasx P,s.. Bojga mocrtymaer Ha BBIApKy: a) MpH
TeMIEePaType ly.q; 0) MOJOTPEToi 10 TeMIepaTyphl KUTICHHS.

[Tpon3BOAUTENFHOCTE BHIAPHOTO AMINapaT MO UCXOAHOMY pacTBOPY G,y KOHIEHTPALIS
HCXOJIHOTO pacTBOPa Xyay BOABI. KOHIIEHTpaLKs BBITAPHOIO PACTBOPA BOABI Xyoy HA JIUTP
pactBopa. IInoTHOCTE BeIMapeHHOr 0 pacTBopa p. HailTu npon3BOAUTENBHOCTD annapara 1o
BBIIIAPEHHOMY PacTBOpY.

Kakoe konmuuecTBO BOABI HAJO BBHIIAPUTH U3 1M CEpPHOM KUCIOTHI C IVIOTHOCTBIO Pi, Kr/M°
KOHIICHTpAIMEeH Xjaq, YTOOBI MOJYYUTh KUCIIOTY C IUIOTHOCTBIO Py KOHIEHTpAIUEH Xyoq?
Kakoii 00beM V 3aliMeT mosiydeHHasi KOHIIGHTPUPOBAaHHAs KUCIOTA?

B Bomapnoii anmapat nocrynaer Gy,.=1,4T/4 9%-HOro pacTBopa, KOTOPBIN ynapuBaeTcs
Mo aTMOC(EepHBIM JIaBJICHUEM 0 KOHSYHOW KOHIICHTPAITUU X Pa30aBICHHBIN pacTBOP
MOCTynaeT Ha BEIMApKy c Temmeparypoii 18°C. ymapeHHBII pacTBOp BBHIBOAMTCA W3
anmapata NpH tey, Y/IeTbHas TEIIOEMKOCTh pa3baBieHHoro pactBopa 3800 J[/kr C.
pacxox TPEIOMIETO HACHIIIEHHOTO  BOASHOTO Tapa ¢ M30BITOYHBIM JaBleHHEM Ps
cocraBisier Gyn, Braaxknocts rperomero mapa 4,5%. OnpeneiuTh MOTEPIO TEIUIOTHI B

OKPY)KaIOIYIO CpeLy.

OHpe,I[CJ'II/ITL YACIBbHYIKO TCIUIOCMKOCTH XOJIOAUIBLHOM CMECCH, cocTosAmeH 13 M; BOAbI, My
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JIbJIa, M3 IIOBapEHHOM COJIH.

10.

B BeImapHOM amnmapaTe ToBepraeTcs ynapuBaHHUIO MOJ aTMOC(PepHbIM naBiieHHEM G,y..
BOJHOTO pacTBOpa C KOoHIeHTpauuen 7%. HauanpHas TemmepaTypa pactBopa ty,..=95C.
KoHeuHas ;. CpemHsisi TemmepaTypa KumneHust B anmapate tcp. M30piTouHOE nmaBieHne
TPEIOIIeT0 HACKHIMIEHHOTO BOMsHOTO mapa Pu30. Ilmomaapr moBepXHOCTH TemiaooOMeHa B
anmapare 52m?, koapduuuent reronepenaun 1060 Br/m?K. Ternossie notepu anmapata
B OKpykatomyro cpeny cocrarior 110000 Br.  Onpemenutb: a) KOHEUHYIO
KOHIICHTPAITHIO PACTBOPA Xyon-; 0) PACXOM TPEIOIIETO Mapa MPH BIAKHOCTH ero 5%.

11.

B Bakyym-BbimapHo#i ammapar moctynaeT Gy,.. 8% BOAHOTO pacTBOpa a30THOKHCIOTO
aMMOHHMS TIpu Temmneparype t,.. KoHneHTpauus ynapeHHoro pacTBopa Xyos. AOCOIIOTHOE
JaBjieHHEe B cpeaHeM cioe kumsimiero pactBopa 0,4 xr C/cm? YObITOuHOE IaBiCHHE
IPEIONIEr0 HACBINEHHOro BojsHoro napa Pus0. Ilpumare t ,4.=6,1 K. Kospduument
trertonepenaun K. Tloteps Ttemmorer  cocraBmser 3% 0T CyMMBI (Quarp-+Qucn.)-
OnpepenanuTs MIOUIAIb TOBEPXHOCTH HArPEBa BHIIIAPHOTO almapara.

12.

Guau. pasz0baBiaeHHOro pacTBopa yBapuBaercsi OT 7% 10 Xy MOA aTMOC(EpHBII
JaBieHWeM. Pa30aBiieHHBI pacTBOp TMOJAETCS B BBIMAPHON ammapar mpH .
Temneparypuas nemnpeccus 3,5K, rugpocrarmueckas 3,0 K, ruapaBmamueckas 1,0K.
N30bITOUHOE AaBI€HHE TPEIOIIEro HACHIIIEHHOro BoasHoro mnapa P Kosdduuument
terutonepenaun  1100B/m?K.  Onpenenuts TpeOyeMyro MOBEpPXHOCTh TeIJIOOOMEHa B
amnmapaTe ¥ pacxo]l FPEIoIIero napa, IpUHUMas MOTepy TEIUIOTH B OKPYKAIOIIYIO CPey B
pasmepe 5% oT cyMMBI (Quarp-TOjen.) ¥ BIAKHOCTB Tperomero napa 5%.

13.

B BeImapHOM amnmapare KOHLEHTPHUpYETCs BOIHBIA pacTBOp OT 14% 1m0 Xyon I'perommit
HACBIIICHHBIN BOASIHOW map uMmeeT naBiieHue Pq.. Ilone3nas pasnocts Temneparyp 11,2k.
I'uapocrarnueckast menpeccust Ar.ad.=3K. Omnpeaennuts 4acoBoi pacxoj pa30aBICHHOTO
pacTBopa, IOCTYIAIOLIETO B allapar, €cly IUIONaab IOBEPXHOCTH TemIoo0MeHa B HeM F,
a kxod¢p¢unment teruionepenaun K. Pa30aBieHHBI pacTBOp IOCTyIMaeT B ammapar
MOJOTPETHIM 0 TeMmmeparypsl kuiieHus. CpenHee naBieHHe B ammapate Pu..=0,4 kr
C/cm?. TensmoBEIMH IOTEPSIMH MTPeHeOpeyb.

14.

OnpenennuTts pacxo/] TPEIOIIETO HACKIIIEHHOTO BOASHOTO TIapa, UMeroIero nasienue Paoce,
U IUIOAAb IOBEPXHOCTH HarpeBa BBIMAPHOTO ammapaTra, B KOTOPOM HPOU3BOAMTCS
ynapuBanue G,y pactBopa ot 10%. 10 Xyon. Cpennee nasneHue B anmapare (a0COIOTHOE)
1 xr ¢/cM? Pa30aBiieHHBINM pacTBOp MOCTYyNAET Ha BhIMAPKY mpu tHau. [lonesnas pa3HOCTh
temnepatyp tnon. I'mapocratudeckas nenpeccus tr,.=4K. Koadduuunent rennonepenaun
900Bt/M K. TemoBele morepu NPUHATH PaBHBIMH 5% OT MOJIE3HO HCIOJIB3YEMOIO
Kosn4ecTBa TeMIOTH Quarp-+Quen-

15.

Cmech Gensoma u Tomyorma kumut mpu t°C mox mgaemenmeM 760 mm pr.cr. Ilpu t°C
OTIpENICNINTh TABJICHHE HACHIIIEHHOTO Mmapa OeH30Jia M TONyoJia ¥ HAHTH COCTaB KHIISLIEH
KHJIKOCTH, CUUTAsl, YTO CMECh XapakTepulyeTcs 3akoHoM Payns. Ecnm skuakocts Oymer
coJiepKaTh B 2 pa3a MEHbIIE TONYOJa, TO TIOJ KaKHM JIaBJICHHEM OHAa OYIET KHUIETh TpH
TOH ke TeMrepaTtype?

16.

OnpeenuTh paBHOBECHBIC COCTABHI KUJIKOCTH U Mapa JUIsi CMECH METHJIOBBIN CITUPT-BO/IA
mpu Temmeparype S0C: a) mon nasienuem I1;; 6) mon gasnenwem Il,, cuuras, 9T0 cMecCh
xapakTepu3yercs 3akoHoM Payist. OOBSICHUTE TTOYICHHBIHN TS CiTydasi ) pe3ybTar.

17.

OnpenennuTs cOCTaB paBHOBECHOTO IMapa Haj XHUAKOH cMechblo, cocTosmeit nu3 10% (momn.)
Bozbl, 50% (Moin.) ykcycHOH kucnoTel 1 40%(Mon.) anetona npu t°C, cuuTas, 4Tto cMech
cliesyeT 3akony Payrs.

18.

B pexTtudukanMoHHYIO KOJOHHY HEIPEPhIBHOTO NEWCTBHUS mocTymaeT Xuiakocte ¢ XF
(mon.) nerxonérydero kommoneHTa. KonueHtpaums auctwiara X022  (Mon.).
Konuentpaumus kyboBoro ocratka Xu=3%(MOJ.) JErKojJeTydero KOMIIOHEHTa. B
neduermatop nocrynaer Gy mapa, B KojoHy 3 naediermaropa mocrynaer GR dermsi.
CKOJIBKO ToTydaeTcst Ky0oBoro ocraTka’?

19.

U3 pexkrtupukaunnoHHOW KOJMOHHBI BbeIXOAMT G, aucTHUIATA € cofepKaHueM X,
Jerkonerydero kommnoHenta u G, KyOOBOro ocratka c cojepxanuem 96,6% (macc.)
BTOporo KommoHeHTa. Ywmcmo ¢aermer R. Ompenenwuts: a) MacCOBBIH  IPOIEHT
JIETKOJIETY4ero KOMIIOHEHTA B MUTAHUM KOJIOHHBI; 0) KOJMYECTBO Mapa, MOCTYMAIOIETo 13
KOJIOHHHI B Aeaermarop.

19



20.

B pextuduxanroHHONW KOJOHHE HENPEpPHIBHOTO MeHCTBHUS momy4daercs G, yKCycHOU
KHCIOTHI ¢ KoHIeHTpanuerd 70% (mon.). [lepepaboTaHHas cMeCh YKCYCHOM KHCIIOTBHI C
BOJIOH, MOCTYNAeT B KOJIOHHY IIpU TemrepaType kureHus. ConepkaHue YKCYCHOM KHUCIIOTHI
B ucxomgHoit cmecu 31% (mom.). C Bepxa KOJOHHBI OTTOHSETCS BOJA, COAEpIKamias
8%(Mo071.) yKCcycHOM KHCIOTHL. JlaBmeHume B KojoHe atMmocdepHoe. OmnpenenuTs YHCIO
CTyIIEHEH M3MEHEHUsI KOHIICHTpaluu npu yuciie ¢uiermsl R. OnpenensaTs Takke pacxon B
KyOe KoJoHHBI rperorero napa (P..), mMeromero BraxkHocTh 5%. TemnoBele moTtepu
cocTaBisIiOT 4% OT MOJIE3HO 3aTpayMBaeMOM TEIUIOTHI. JlaHHBIC O PaBHOBECHBIX COCTaBax
CM. B Ta0II.2.

21.

B pextudukanuonnyo koinoHHy moctynaeT Gg cMmecu, cocrosmed u3 29% (macc.)
MeTuiaoBoro coupra u 71%(macc.) Bombpl. YpaBHeHHEe paOoyell JHHUM BepxHEH
(yxperusromeid yact koioHHBL: y=0,73x+0,284. KyboBoro ocrarka mnoxy4daercs Gy,
OnpeneauTs MaCCOBBIN MPOIIEHT METHIIOBOTO CIIUPTa B KyOOBOM OCTAaTKE Xy, KOJIUYECTBO
napa, MoCTyNarIero B aedguermarop, Kr/4.

22.

[Tpon3BOAUTENBEHOCTh PEKTH(MUKAITMOHHON KOJOHHBI I pa3feficHus CMECH METHIIOBBIN
cupt - Bojma cocraBiaser Gp mgucrwiara. Komonna pabGoTtaer mojx atMochepHbIM
nasiieHreM. [ToBepxHOCTh TeruiooOMeHa aeduiermaropa F, ko3¢ GuImeHT Temionepenayu B
HeM 810 BT/M K. Ompenenuts uncno ¢uermel R u oxnaxkgatorieid Boasl V B neduiermarope,
ecim oHa HarpeBaercs oT 15°C 1o .

23.

Onpenenuts  TpeOyeMyr0 TMOBEpXHOCTh W pacxol BoIsl B JediuerMartope
PEKTH()UKAMOHHON KOJOHHBI JUIS pa3feieHus OeH30JbHO-TONYOJNBHOH CMECH IpH
CIEeIYIOINX YCIOBUAX: KOJIMYECTBO BEpXHETO npoaykTa G, uncio duermsl R; HawanpHas 1
KOHEYHAsl TeMIepaTypsl oxiaxknaromeid Boasl 20° u 45°C: k03¢ dUIIHEHT TeIIonepeaadn
K. Cunrarh BepXHHH NPOJYKT 3a YHCTHIH OeH3011. [laBlieHne B KOJOHHE aTMOC(epHoe.

24,

B pextudukanMoHHONH KOJIOHHE HeNpephIBHOIO JneicTBUs pasroHsercss G cMmecn
METHJIOBBIA CIIHPT-BOAA, MaccoBask KOHIIEHTPAITUS METHUJIOBOTO CIHpPTa B MUTAaHWHA Xf, B
BepxHeM mpoxaykre X, Koadpdumuent wu3owsiTka ¢umermer 1,8, Pacxom Boxmel Ha
nednermatope V, Boga B Hem HarpeBaetrcs oT 20 mo 40C. Ompenenuth KOIHYECTBO
METHJIOBOT'O CIMPTA, YXOASIIETO C KYOOBBIM OCTaTKOM.

25.

O6mee nmaBmeHne (abCOMIOTHOE) IMAPOBO3AYIMHOW cMecH TPH t{ W OTHOCHTEITHLHOM
BIIYKHOCTH (¢ COCTaBIIsieT 745 MM pT.cT. HaiiTn mapruanbHOE HaBiieHHE BOISHOTO mapa P
u Bo3ayxa P, v Bnaroconep:kanue Bo3ayxa Xs.

26.

Kakoe komu4ecTBO BIIArd yAajsIeTCsl M3 MaTepHaia B CYIIHIIKE, €CIIA BO3yX MOCTYIMAacT B
CymMIIKy B KojaumdecTBe L (cumTas Ha aOCOTIOTHO CyXOM BO3AYX) C TEMIIEpaTypou l; m
OTHOCUTENIFHOW BIIAKHOCTBIO (1,8 YXOIUT W3 CYHIWIKH C t, u @p? Omnpenenutb Takxke
YIENbHBIN pacxo] Bo3ayxa L.

217.

Onpenenuts TPON3BOAUTENBHOCTD BBITSDKHOTO BEHTWISTOPA IS CYLIMIIKHA, B KOTOPOH H3
BBICYIIMBaeMOT0 Matepuaia yaansercs W Biaru mpu ciexyomux ycnoBusx: to,Lo, tz, Lo,
[1=750 MM prT.cT.

28.

Onpenenute K.II.JI. TeopeTHUECKON CYIIMIKH, €CIH COCTOSHHE BO3AYyXa B HEW MEHSETCS
0T Qg 4 1y 10 @, u tp. Bnara ucnapsieTcs npu TeMnepaType MOKporo TepMoMeTpa.

29.

B cymmike npousBoanTenbHOCThIO Geyy BBHICYIINBAETCSA MaTepuan oT 42 10 9% BlIaKHOCTH
(Ha abcoNIOTHO cyxoe BellecTBO). Temreparypa Bo3ayxa, IMOCTYMAIONIETO B Kanopudep.
t,=20°C, a ero Touxa pocsr 8°C. IIpomecc CyImIKH B TEOPETHUECKOil CYNIMIKE el ObI IpH J.
TemnepaTypa Bo3ayxa Ha BbIXoJe M3 CYMMIKH fp,. OmpenenuTs pacxon TPEIOIIero mapa
Grp u noBepxHocTh F HarpeBa kaopudepa, eciu AapiieHue (aOCOIITHOE) IPEIOIETo Hapa
P u Bnaxuocts 5%, a xoapduuuent remwronepenaun K=32Bt1/m K. Cymma Bcex norepb
TEIUIOTHI COCcTaBIsIET 15% OT pacxoia TEIUIOTHI B TEOPETHUCCKON CYIITHIIKE.

30.

Pacxon napa B kanopudepe B cymuike npu nasieHuu P,s u Bnaxuoctu 10% cocrasiser
200 xr/4. pacxon temnotsl Ha 10% OGonplie pacxona TEIIOTH B TEOPETUUECKON CYILIMIIKE.
[Tnomans moBepxHOCTH HarpeBa kanmopudepa F. AtmochepHsiit Bo3ayx numeet t,=25°C u
touky pocsl t,=10°C. IIpouecc cymku uaet npu Jp. [TapuuansHoe naBneHne BOJSHOTO apa
B BO3/1yX€, MOKUIAIOIIEM CYIINUIKY, 25 MM pT.cT. HauanpHas BIaXHOCTh BBICYIIIMBAEMOIO
Matepuana 60%, koneunas-10% (cuuras Ha oOmryto maccy). Onpenenuts KO3(QPHUIHEHT
temwionepenaun B Kanopudepa K M IpoM3BOOMTENBHOCTh CYHIMJIKH IO BIAKHOMY

20



Matepuany G.

31.

B cymmnke npomsBoauTensHOCTh Gy (IO BBICYIICHHOMY MaTepHaly) BBICYIIMBAETCS
matepuan ot 70 mo 10% (cumras Ha oOmyr0 Maccy), [lokazanuss ncuxpomerpa
atMocdeproro Bo3ayxa 15 u 20°C. Y3 cymiiku Bo3IyX BBIXOIUT ¢ TemrepaTtypoi 45°C u
OTHOCHUTENBHONW BiIaXHOCTBIO 50%. IloTepum TemnoTel B cymmnke W B Kamopudepe
cocraBisieT 8% OT pacxojia TEIUIOThl B TEOPETHUYECKOU cymrmiike. OnpeaenuTh IUIoIah
MOBEPXHOCTH HAarpeBa Kajopudepa u pacxojf TPEIOIIEero BOISHOTO Tapa, eCliM OH MMEET
nasierne Pabc u BmaxHOCTh 5%. Koaddumument termmonepenaun B kanopudepe 35 Br/m
K.

32.

B TeopeTnyeckoil CymuMiIKe MPOU3BOAUTENBHOCTBIO Gy aOCOMIOTHO CYXOro MaTepuana
BBICYIIMBAETCS MaTepual OT BiaxHoctd 35% no 8% (cumras Ha oOmIyro Maccy).
[MokazaHust ICHXPOMETPA, YCTAHOBICHHOTO B MIOMEMICHNH, U3 KOTOPOTO TIOCTYIAET BO3IYX
B kanopudep: t,=18C t,=15C. Boixomgsaimumii u3 cymuiku Bo3ayx umeet 1,=40C u P,=0,65.
OnpezaennuTts pacxoll TPEIOIIETO napa B Kajopudepe U IJIoLaas HarpeBa, eciy AaBJeHUe
napa P, 1 koaddurment reruronepenaun K=33 Br/m K.

33.

Haiitn Teopernyeckoe BpeMs IPOMBIBKH OCaaKa Ha (GUIBTPE MPHU CICIYIONINX YCIOBHSIX:
WHTEHCHBHOCTh MPOMBIBKM W; TOJNIIMHA JIETIEIIKA O; HadalbHas KOHIICHTPALUs
OTMBIBaeMOM coii B (prtbTpe mpoMbIBHON BOIbI Ci, koHewHast C,; KOHCTAHTa CKOPOCTH
npombIBKH K.

34.

Onpenenuts KOHCTaHTY CKOPOCTHM TpoMbIBKM K mpm  ciaenyromux — ycIoBHSIX:
WHTEHCUBHOCTb NpOMbIBKM W, TonmmpHa Jjenemky O; HavajibHas KOHLEHTPALUs CONU B
¢unbTpe npomeiBHOM C;, KoHeUHas1 C,; BpeMsl IPOMBIBKH TIIP.

35.

Onpenennuts yaeIbHOE NaBICHHWE Ha CTeHKe Oapabana meHTpudyru Ap, €ciid TOJIIHHA
CJI051 KUAKOCTH O; BHYTpEHHHI nuameTp Oapabana D,, wacrora Bpamienus N. [InoTtHOCTh
XKHUJIKOCTH p.

36.

Haitn wacrory BpameHuss neHTpudyra N, ecinm HW3BECTHO, YTO BBICOTa Oapabama H.

JlaBnenne y creHOK OapabaHa JoKHO ObITh P. 3arpyxeno M cycnieH3uu.

Iloxa3arenu u KPHUTCPHUHA ONCHUBAHHUA INIAHUPYEMBIX PE3YJbTATOB OCBOCHHUA
KOMHeTeHHI/lﬁ " pe3yJibTaToOB oﬁyqunﬂ, IIKaJa OCcHUBaAHUA

Nuguxarop
IIkana oueHnBaNHs ®opmupyembie JE— Kpurepuun YpoBeHb OCBOCHHSI
KOMIETeHI[UH OLleHMBaHMS KOMIeTeHImii
KOMIIEeTeHI[NH
OIIK-3. Ciocoben |OIIK-3.1. 3HaeT BEpHO U B IIpoaBUHYTHII
MCIIOJIb30BATh [Mpumenser MOJTHOM 00beMe:
BHaHUS BHaHUS PaIlIOHAJIBHBIE CIIOCOOBI
MHKEHEPHBIX MHKEHEPHBIX HayK PKCILTyaTallid MAIlUH 1
MPOLIECCOB MPU B o0JslacTi TEXHOJOTUIECKOT0
[peLICHUH DKCILTyaTallu 000pyIOBaHUsI TPU
85 _ npodeccroHaNbHBIX COBPEMEHHOTO MPOM3BOJICTBE
100 Bajgay u TEXHOJIOTMYECKOTO|TPOIYKIINHU ITUTAHUSL.
GAIIOR «32YTEHO» PKCILTyaTalH o0opynoBaHus,
COBPEMEHHOT'0 pruOopoB 1 'YMeeT BepHO U B
TEXHOJIOTUYECKOTO [MEXaHHU3MOB, MOJIHOM 00beMe:
000OpYIOBAaHHUA U [MCIHONB3YEMBIX B [IPOU3BECTH pacyeT U
mprOOpOB MHIYCTPHH mox00p 000pyaIOBaHUS
[T TaHU B 3aBUCHMOCTH OT BHJIA
TEXHOJIOTHYECKOTO
npornecca
OIIK-3. Cniocoben |OTIK-3.1. 3Haer ¢ IloBbIIEHHBII
70-84 MCII0Ib30BATh [MpumensieT HEe3HAYNTEIbHBIMHA
6anoB «32YTEHO» BHaHMS SHAHMS 3aMeYaHUSIMHU:
MH)KEHEPHBIX MH)KEHEPHBIX HaYK [palliOHaJIbHBIE CIIOCOOBI
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MPOIIECCOB MPH B oOsacTi PKCIUTyaTaIli MaIlWH 1
[peLIICHUH PKCIUTyaTaIiH TEXHOJIOTUIECKOTO
MpohecCHOHATBHBIX COBPEMEHHOTO 000pyIOBaHUS IPH
Bajgad u TEXHOJIOTUYECKOTO[[[POU3BOACTBE
DKCIUTyaTaluu 000pyIOBaHuUS, MPOIYKIIUU ITUTAHUSA.
COBPEMEHHOT'O prOOpOB U
TCXHOJIOTHYCCKOI'0 [MEXaHHU3MOB,
00OpYIOBaHHSI U [MCIIOJB3YEMBIX B [YMeeT ¢
npruoopoB MHTYCTPUH He3HAYNTETbHBIMHA
TATAHMS BaMeYaHHsIMH:
MPOM3BECTH pacueT U
mo100p 000pyIOBaHUS
B 3aBCUMOCTHU OT BHJA
TEXHOJIOTUIECKOTO
mporecca
OIIK-3. Cniocoben |OTIK-3.1. 3HaeT HA 6a30BOM Bazosblii
CIIOJIB30BATh [Mpumensier YPOBHE, ¢ OIUMOKAMM:
BHAHUS BHAHMS palliOHaNIbHbIE CTIOCOOBI
MH)KEHEPHBIX MH)XCHEPHBIX HayK PKCIITyaTallui MaIluH 1
MPOIIECCOB MPH B obsacTi TEXHOJIOTUIECKOTO
[pEeLIEHUH PKCIUTyaTaIlH 000pynOBaHUs IPU
podeccroHaNbHBIX COBPEMEHHOTO MIPOU3BOACTBE
50-69 Bajga4 u TEXHOJIOTMYECKOTO|TPOTYKIINHU TUTAHUSL.
6annoB «3aYTEHO» DKCILTyaTaluu 06opynoBaHHU,
COBPEMEHHOTO puOOpPOB U 'YmeeT Ha 6a30BOM
TEXHOJIOTUYECKOTO [MEXaHU3MOB, YPOBHe, ¢ OIIMOKAMM:
00OpYIOBaHUSI U CIIOJIb3YEMBIX B [[IPOU3BECTH pacyeT
npuOOpOB MHIYCTPHH mo100p 000pyI0BaHUS
MTUTAHHS B 3aBCUMOCTHU OT BHJA
TEXHOJIOTUIECKOTO
mpouecca
OIIK-3. Ciocoben |OIIK-3.1. He 3naeT Ha 6a30BOM Komnerenuuu He
MCII0JIb30BAaTh ITpumensier YPOBHe: copmMupoBaHbI
BHAHUSA BHAHWS paliOHAIIBHBIE CTIOCOOBI
MHKCHEPHBIX MH)XEHEPHBIX HaYK PKCIITyaTalluy MaIluH 1
MPOLIECCOB MPU B 00acTH TEXHOJOTUIECKOT0
[pELICHU U PKCIUTyaTaluN 000pyI0BaHUS IPH
eHee npodeccroHaNbHBIX COBPEMEHHOTO MPOM3BOJICTBE
50 Bagady u [TEXHOJIOTUYCCKOTO[IPOAYKINHU TUTaHUA.
GAIOB «He 32YTeHO» PKCILTyaTalH o0opynoBaHwus,
COBPEMEHHOI'O pruOopoB 1 He ymeer Ha 0a3oBOM
TEXHOJIOTUYECKOTO [MEXaHHU3MOB, YPOBHE:
00OpYIOBAaHUSI 1 MCITONIB3YEMBIX B [IPOU3BECTH pacyeT U
mprOOpOB MHIYCTPHH moxo0p 00opyaIOBaHUS
MTATAHHS B 3aBHCHMOCTHU OT BHJA
TEXHOJIOTUIECKOTO
mpouecca
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