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OLHEHOYHBIE MATEPHUAJIBI

1o yyeoHoii qucuumniuHe Ilpouecchl u annapaThbl NUIEBBIX POU3BOACTB

NEPEYEHb KOMIIETEHIIUHA C YKA3AHUEM PE3YJIbTATOB
OBYYEHMUA U OTAIIOB UX POPMHUPOBAHUAA 110 JNCIUIIIMHE

®opmupyemble

KOMIETeHIHH
(k00 u naumenosanue

KomnemeHnyuu)

M HAMKATOPBI IOCTHIKEHH ST
KOMIEeTEeHUHIi
(k00 u naumenosanue
uHOUKamopa)

Pe3yabTaThl 00y4eHHs
(3Hanus, ymenus)

OIIK-3. Cniocoben
WCIIOJIb30BaTh
3HAHUS
HMH)KEHEPHBIX
MPOIIECCOB MPH
peIICHUH
poheCCUOHATIBHBIX
3aaq u
AKCILTyaTaIH
COBPEMEHHOTO
TEXHOJIOTUYECKOTO
o0opymoBaHus U
npubopoB

OIIK-3.1. [Ipumensier
3HAHUS WH)KCHEPHBIX
HaykK B  oOjactu
IKCILTyaTaI|H
COBPEMEHHOTO
TEXHOJIOTUIECKOTO
o0opynoBaHus,
npubopoB u
MEXaHHU3MOB,
UCTIOJTb3YEMBIX B
WHAYCTPUU MTUTAHUS

OIIK-3.1. 3-1.
3Haer
palnMoHaIbHBIC
CIIOCOOBI
SKCILTyaTaIuu
MallliH U
TEXHOIOTHYECKOTO
000pyI0BaHUs MPU
MIPOM3BOJICTBE
POAYKIUUA
MMUTAHMUSL.

OIIK-3.1. V-1.
Ymeer npoussectu
pacuer ¥ mogoop
o0opynoBaHus B
3aBUCUMOCTH OT
BUJA
TEXHOJIOTUIECKOTO
npoiriecca

Tema 1. 'mapomexaHuyeckue
MPOLECCHI

Tema 2. TerioBbie MPOIECCHI
Tema 3. Mexanudeckue
MPOIECChI

Tema 4. MaccooOMeHHEIS
MPOIECChI

METOINYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOIUNE JTAIIbI
®OPMHPOBAHUS KOMIIETEHIIAM

Ilepeyenb yueOHBIX 32JaHUI HA aYAUTOPHBIX 3aHATHAX
Bonpocwl ona nposedenus onpoca:

Tema 1. 'mapomexanudeckue nMpoueccol
I/IH):[I/IKaTopLI JOCTHKeHUus: OIIK-3.1

1.KakoBbI 1ienu mporiecca nepeMenInBaHus?
2. B yem cymniHoCTh THEBMATHYECKOIO CIIOCO0A MepeMennBanus?
3.B uem cymHOCTh M IPUMEHEHME MTPOLIECCA IMYIIBIUPOBAHUS?
4.KakoB npuHIUI pabOThI KJIAIaHHOTO TOMOreHu3aTopa?




5..KakoBbI BUJIbI paCTbUTUBAHUS )KUAKOCTEN?

6.B yuem oTnmume mporecca neHooOpazoBaHUs OT Mpoliecca B3OUBaHUSA?
7.KakoBbI cTanuu mporuecca nceBI100KUKESHUS ?

8.HazoBute cuiibl, JEMCTBYIONIME HA YACTHUILY B IIPOLIECCE OCAXKICHUS.
9..Kak BpITVIIIUT MaTepuaibHBIN OanaHc mporecca GUIbTpoBaHUsA?
10.HazoBuTe nmyt ”HTEHCUPHUKAIIMH TIpoIiecca HEHTPU(yrupoBaHusl.

Tema 2. TenJioBble npouecchl
HNuaukaTopsbl 10cTHKeHUs: OIK-3.1

1.JlatiTe kaccupUKAIMIO TETUIOBBIX MPOIIECCOB.
2.Ha3oBuTe pexXUMBbI MacTepU3aIiu.

3.Uto Takoe apoOHast CTepUIIN3aIINS.

4.KakoBbI CITIOCOOBI CTEPUITU3AIUH.

SHazoBuTe peXMMBbI BapKU B KUIIALIECH KUIKOCTH.
6.HazoBuTe pesxrMbl BApKH B aTMOc(epe mapa.

7.Kak onpeieuTh MPOI0JDKATEILHOCTD IPOIIecca BapKH.
8.KakoBbI BUbI KapKH.

9.KakoBblI 11e/11 mpoIiecca BhlllapUBaHUsI.

10.B yem cymHOCTb ¥ IPUMEHEHHE ITPOLIECCa BhITAPUBAHUS.

Tema 3. Mexannueckue nmpouecchl.
HNuapukaropsl JocTHReHUs: ONK-3.1

1.Ha3oBuTe OCHOBHBIE CIIOCOOBI H3METbUEHHS.

2.B yem oTinnuue npoueccoB ApoOIEHUs U IOMOJIA.

3.Kakue 1yKiIbl U3MENbUEHUS Bbl 3HACTE U B YEM UX PA3IIUYHs.

4.Ha3oBuTe OTINYMS MPOLIECCOB OTXKATHsI, (POPMOBaHUS, IITAMIIOBKYA U OPUKETUPOBAHUS.
5. KakoB npuHIMI paboThl THAPABINYECKOTO Mpecca.

6.B yeM cynHoCTb Ipornecca 3KCTpy3HH.

7.HazoBute napameTpsl 3pPEeKTUBHOCTH MPOILIECCA CMELICHHUS.

8.HazoBwute anmaparhl Uil CMEIICHHS CHITYYUX MaTepPHaiOB U OTIIMYHS B UX padoTe.
9.Ha3zoBute cnocoObl MPOCENBAHUS U UX OTIUYUS.

10.Yro Takoe «)KnBoe cedeHrne CUTa» U KaK pacCUUTaTh STOT MOKa3aTeNb

Tema 4. MaccooOMeHHBbI€e MPOIIECCHI.
I/IH):[I/IKaTopr JOCTHKeHUus: OIIK-3.1

1.B uem cyniHoOCTh ¥ IpUMEHEHUE TMpoliecca abcopOIHH.

2.Yto Takoe abcopOeHT u abCopOTHB.

3.B uem cymHOCTE ¥ MpUMEHEHHE Mpoliecca aJcopOInu.

4 HazoBute BHUIBI aCOPOCHTOB.

5. B 4em cymHOCTh ¥ MpUMEHEHHE MPOIIecCa IKCTPAKIIHH .

6. HazoBute mapameTpbl 3 PeKTHBHOCTH MTpOIIecca SKCTPAKIIHH.
7. B 4em cymHOCTh ¥ IPUMEHEHHE MPOCTON MEPETOHKH.
8.KakoBbI criocoObI CyIIKH.

9.KakoBbI criocOOBI KPUCTATUTH3AIHH.

10.B geM cymHOCTh ¥ TPUMEHEHHUE TIPOIecca pacCTBOPEHUSI.

Kpurepun oueHKH yCTHOIr0 ONpoca 1o Ka:kaoi reme (B 0asiax):
- 2 DaJu1a BBICTABIISIETCS 00YYAIOLIEMYCsl, €CIIM OH CBOOOIHO OTBEYAET Ha TEOPETHUYECKHE BOIPOCHI U
IIOKa3bIBAcCT rny601<1/1e 3HAaHUA U3YYCHHOTI'O MaT€pHrajia,
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- 1 6as11 BeICTaBIsIeTCS 00YYAIOIEMYCsl, €CJIU €r0 OTBEThI HA TEOPETUYECKUE BOMIPOCH! HETOCTATOUHO
MIOJIHBIE, UMEIOT MECTO OIIMOKY IIPHU OTBETE HA YTOYHSIOIINE BOIIPOCHI;

- 0,5 0a/10B BBICTABIISIETCSl 00yJaromIeMycs, eciii OH oTBedaeT Ha 50% 3amaBaeMbIX BOMPOCOB H
YaCTUYHO PACKPBIBACT COJCPKAHUE JIOTIOTHUTEIIBHBIX BOIIPOCOB.

33}13HHH AJI TEKYIIEro KOHTPOJIsA

Komnnexm mecmoe/mecmoeuix 3a0anuii

Tema 1. 'uapoMexaHuvecKue Mpouecchbl
Nupuxaropsl noctuxenus: OIK-3.1

1.IlonsTue mpounecca 1.HOCHe)IOBaTeJ'ILHI)Ie 3aKOHOMEPHBIC UBMCHCHUS, IIPOUCXOAIINC B 06pa6aTI>IBaeMOM
OPOAYKTE, MPUBOAANINEC K BOSBHUKHOBCHHIO HOBBIX CBOMCTB.

Z.HOCHGI[OBEITGHBHLIG HU3MCHCHUSA COCTOAHUA 06pa6aTbIBaeMOFO MNpOAYKTa, HC
IpUBOAANINEC K BOSBHUKHOBCHHIO HOBBIX CBOICTB

3.MI3MeHEeHUS MTOJT0KSHHIS IpoAYyKTa B MIPOCTPAHCTBE

4.HOCJIG,Z[OB3TGHBHOG HU3MCHCHHC B KOHCTPYKIIUU allllapaToOB

2.IlousiTne 1.ITpouecc, B KOTOPOM OTCYTCTBYET OIEpAIsl BBITPY3KH

nepuoandeckoro npoiecca | 2. Ilpouecc, B KOTOpoM onepanuy 3arpy3Ku, BEITPY3KH U COOCTBEHHO IIPOLIECC
MIPOUCXOIAT NOCNIEA0BATENBHO B OHOM 00BbEME aIlapara.

3.. IIponecc, B KOTOPOM OIEpaliy 3arpy3KH, BEITPY3KU U COOCTBEHHO MPOLECC
MIPOUCXOJIAT OJTHOBPEMEHHO B pa3HbIX 00beMax armmapara.

4. Ilponecc, B KOTOPOM OIEPAINH 3arPy3KH U BBITPY3KH MPOHCXOIAT B OJTHO BpeMs

3.Yemy paBna mpmxymas | 1. 10

CHJIa TIpoIIecca, CITu 2.7

CKOPOCTb MPOTEKAHUS 3.3

mpoliecca paBHa 2. a 4.25

COTIPOTHUBIICHHUE MIPOIIECCY

paBHO 5.

4. TemnepaTypa B TOUKE 1.35 rpanycos Llenbcus
JUCIIEPCHOM CUCTEMBI 2. 25 rpanycos Llenbcus
paBHa 30 rpagycam 3. 30 rpagycos Llenscus
Henbcus. Yemy Oyner 4. 15 rpanycos Llenbcus

paBHa TemIeparypa B 3TOI
TOYKE Yepe3 JBaJlaTh
MUHYT NPOTEKaHUA
CTaLMOHAPHOTO TIpolecca.

5.Yt0 Takoe cycneH3us 1./lucriepcHas cuctema, COCTOSAIIAs He MEHee YeM U3 ABYX (a3: BHYTpEHHEH- TBepIoH
JMCTIEPCHON (ha3bl M BHEIIHEH-KUAKOH JUCIIEPCHOHHON CpeIbl.

2. ucniepcHas CUCTEMa, COCTOSIIAs 3 OTHOH a3kl

3. JucniepcHas cucrtema, cocTosiias He MeHee YeM M3 IBYX (a3: BHyTPEHHEH-KUIAKOH
JMCIepCHON (a3bl M BHEIIHEH-ra3000pa3HOM ANCIIEPCHOHHOM CPEebl.

4. lucriepcHas CHCTEMa, COCTOSIIAs HE MEHee YeM U3 JIBYX (pa3: BHyTpeHHeH- )KUAKOH
JUCTIEPCHOM (a3l M BHEITHEH-)KUIKOW AUCIICPCHOHHON CPEbI.

6. Kaxue ocHOBHBIE 1. 3aKOH coOXpaHEHUS MAaCCHI BEIIECTBA U 3aKOH COXPAaHEHHS YHEPTHH.
3aKOHBI JIEXkKAT B OCHOBE 2. 3axonsl Apxumerna 1 Herotona

cocTaBiieHus TeIUIOBBIX M | 3. 3akoH lllykapeBa 1 3aKOH COXpaHEHHUS MacChl BEILECTBA.
MarepualbHbIX OanaHcoB | 4. 3akoH Duka 1 3aKOH COXpaHEHUs YPHEPTHU

TIPOLIECCOB




7. YTo Takoe
ITHEBMATHYECKOE
IepeMeIInBaHIe

1. IlepememBanue ¢ TOMOIIBIO MEIIAIOK

2. [lepemenmmBanre BO3AYXOM WM Ta30M

3. [lepememuBanme 3a CYET MUPKYILILUH 110 3aMKHYTOMY KOHTYPY.
4. llepememmBaHue O NEHCTBHEM CHIIBI TSDKECTH

8.Uem onpenensercs
BBIOOp BUJIa MEIIAJIKA

1.06beMOM HIEpeMeIINBaeMON CpeIbl

2. Maccoil nepememnBaeMoi cpebl.

3. BA3KOCTBIO IepeMeIInBaeMON Cpebl

4. Temmeparypoii nepeMennBaeMon CpeIbl

9.Ha nelicTBUM Kakoii
CHITBI OCHOBaHa pabora
TypOMHHOW MeTIaIKH

.CHITBI TSDKECTH

2. LeHTpoOeKHON CHITBI

3. BeITankuBaromei cuirel Apxumena

4. Cwiipl CONPOTHUBIICHUS TIEPEMEITNBAEMOM KUIKOCTH

10.CyuHocTs mporecca
JMCTIEPTUPOBAHUS

1.13BnedyeHne KOMIOHEHTOB KUAKOCTH UM TBEPOTO Tea KUIKUM PaCTBOPUTENIEM.
2. I3MenpyeHne 4acTHL TUCTIEPCHOM (a3bl B )KMIKOCTH WIIU rase.

3. CMemuBaHUe KUIKAX U TBEPABIX KOMIIOHEHTOB.

4. PacTBOpeHHe TBEPBIX YaCTHI] B ra3e

11.Kakoit napametp
Iporecca OnpeieseT
pasMep JacTHIl 1ocie

1.Temneparypa
2 JlaBneHue
3. KoHueHTpanus 4acTuil B SMYJIbCHH

TOMOTCHH3AIHN 4. BSI3KOCTB SMYIBCHH
12.Yemy paBeH cpeaHuil 1. 2wmMxMm
pa3Mep JacTuiy 2. 4 MKM
JUCTICPCHOM (ha3bl Moce 3.. 1,5 MM
TOMOTEHHU3AIINH, €CITU 4. 1,9 Mxm
JTABJICHUE TOMOTCHU3AIIUT

paBHo 4 MIla

13.Yemy paBeH pa3zmep 1. 5-6 Mmxm
YaCTHI] TUCTIEPCHOM (ha3bl 2. 6-10 MkM
ocJie mporecca 3. 1-2 MkM
TOMOTEHN3AINHA 4. 8-10 MkM

14.Kakoii mporiecc
MPOUCXOIUT B
KOJJIOUJHOM MEJIbHUIIE

1.I'oMorenu3anust

2. IlepememmBanue

3. OMyIBprUpoOBaHNE

4. PacnipuiMBaHueE KUIAKOCTEH

15.Kakoe sBnenue
OTpeNeNsieT H3MeIbUCHUE
YaCTHI] TUCTIEPCHOM (ha3bl
B VIBTPa3BYKOBOM
AMYJILCOPE

1.I'omorenusanus
2. [lepememuBanue
3. KaBuranus

4. Ocaxnaenue

16.HazoBure BUABI
pacCTbUTHBAHHS
JKUJIKOCTEHN

1.JluckoBoe u mapHUpHOE

2. KononHoe u cMelanHoe

3. ®opcyHOUHOE U ITy3BIPHKOBOE
4. luckoBoe U POPCYHOUHOE

17.Ilopn gelicTBueM KaKOM
CHJIBI IPOUCXOAUT
pacubLUIMBaHUE
JKHJIKOCTEH B JUCKE

1.I1lox neicTBUEM CHIIBI TSKECTH

2. Ion neficTBHeM IIEHTPOOEKHOI CHITBI

3. Ilox neficTBHEM BBITAJIKMBAIOIIEH CHIIBI

4. TTox nefcTBUEM CHUJIBI CONPOTHUBIICHHUS BO3yXa

18.Yto sBisieTcs
JBIKYIIEH cuiion
nporecca
TICEBIO0KIIKEHUS

1.Pa3HOCTH HaBneHUH

2. PazHOCTB TEMIIEpATYp

3. Pa3HocTh yeummit

4. Pa3HOCTPH KOHIIEHTpAIUH

19. Kakas cranus
npotecca

1.Ctanus nceBao0KKEHUS
2. Ctagus HEMOABHKHOIO CI0S




TMICEBIOOKIDKEHUS
obecrieanBaeT padboTy
MTHEBMOTPAHCIIOPTA

3. Cramgus yHOCa
4. Craaus, npu KOTOPOH CUJIa TSHKECTH paBHA MOJIbEMHOMN CHIIE BO3yXa

20.YT0 TaKoe mopo3HOCTh
HETOJIBM)KHOTO CIIOSI B
nporecce
TICEBJIOOKIDKEHUS

1.OTHOIIEHNE 00BEMA YACTHI] TUCTIEPCHOH (ha3bl K 00BEMY BO3IyXa
2. OTHo1IEHNE 00beMa BO3yXa B CJIO€ YaCTHLl K 00BEMY CIIOs

3. OrHoweHHne 0O0BeMa CJI0s YacTHIl K 00beMy BO3ayXa

4. OTHOLIEHNE MacChl YaCTHUIl UCIEPCHON (a3bl K Macce ciIos

21 Yem otnmuaercs
mporecc
IeHO00pa30BaHUs OT
mporiecca B30MBaHUSA

1.Maccoit tucniepcuOHHOM cpeasl

2. TeMnepaTypoil IUCIIEPCUOHHON Cpenbl

3. BA3KOCTBIO TUCTIEPCHOHHOM CPebl

4. KoHneHTparue mpuMecel B ANCIEPCHOHHON cpene

22.B 4eM CyIHOCTh
mporiecca B30MBaHUS

1.Hacpluenue »xuaKocTei skupom

2. IlepemernBanue XUAKOCTEN C Pa3TUUHOMN MIIOTHOCTBIO.
3. HachlmeHue >KuaKoCTe ra3oM Wil BO3AYXOM.

4. PactBOpeHuUe ra3a B )KHJIKOCTH

23.Yemy paBHa CTETIECHb
B30MBaHMS, ECIU 00BEM
KHUJIKOCTH B TIPOIIECCE
B30MBaHUS YBEIUIMWICS B
2 paza

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

24 Kak uzmeHsieTcst
IINIOTHOCTH XUJKOCTU B
nporiecce B30MBaHuUs?

1.He mensercs

2. YMeHbIaeTcs

3. YBenuuuBaeTcs

4. CtaHOBHUTCS paBHOM MJIOTHOCTH BO3IyXa

25.KakoBa temneparypa
MOIOIIEr0 pacTBOPa Ha
BTOPOM 3Tarle MOWKH

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

26.0npenenuts 1.20¢
MIPOAOJDKUTEIBHOCTD 2. 5¢
OCaKIECHUS YaCTHIl B 3.12¢
OTCTOMHUKE 4. 8c
MIEPUOIUIECKOTO

JIeiCTBUS, €CIIM BBICOTA

cios cycrneHnsuu paBHa 10

M, @ CKOPOCTb OCQKJICHHSI

COCTaBIIseT 2 M/C.

27.0npenenuTb Maccy 1.45 kr
OCBCTJICHHON JKHIKOCTH, 2.55kr
€CJIM Macca CyCIEH3UH — 3.30 kr
50 kr, a Macca ocagka-5 4.10 kr

KT'.

28.Kak yBennuuThb
CKOPOCTb OCaKACHUS
YaCTHUI] TUCTIEPCHON (ha3bl

1.CHMmXeHrnEeM TeMIepaTyphl AUCIEPCHON CUCTEMBI M YMEHBIIEHHEM KOHIICHTPAIIUI
YaCcTUL]

2. IoBpIIeHNEM TeMITEPATypHI AUCIEPCHON CHCTEMBI M YMEHBIIIEHHEM KOHIICHTPAIIUHI
YaCTHL]

3. CHMKeHHEM TeMIIepaTypbl JUCIEPCHON CHCTEMBI M JOOABIEHHEM KOaryJsiHTOB

4. I1oBBIIIEHHEM TEMITEPATYPhl AUCTIEPCHON CUCTEMBI U 100aBIICHHEM KOaryJIsTHTOB

29.0npenenuts Maccy
¢mrpTpara, eciu Macca

1.70 kr
2.90 kr
3.45 kr




cycnier3uu 80 kT, a Macca
ocamka-10 kr.

4. 8 xr

30.B gem cymHOCTh
mporiecca QIIBTPOBAHUS

1.Co3naHne yCTOHYMBBIX TUCTIEPCHBIX CHCTEM 3a CUET CO3/1aBaeMOi pa3HOCTH JaBICHUI
2. PazneneHne TUCIIEPCHBIX CHCTEM 3a CUET CO3/1aBaeMOi pa3HOCTH JaBIICHUHA

3. Co3aHue yCTOMYMBBIX AUCIEPCHBIX CHCTEM 3a CUET Pa3HOCTU TEMIEPATYp

4. PaznienieHrie IUCTIEPCHBIX CUCTEM 3a CUCT JICHCTBUS IICHTPOOCIKHBIX

31.KakoBo npuMeHeHHe
mporecca (pUIbTPOBAHUS B
MUILEBOK
MIPOMBIIIICHHOCTH

32.0Ompenenuth Maccy

CYCIEH3HUH, €CITH Macca
¢yrara paBHa 20 kr, a

Macca 1uiama — 5 K.

1.OuunieHre MUIIEBBIX KUIKOCTEH OT MEXaHMUECKHUX IpuMecei
2. HacplleHue nuineBbIX )KUIKOCTEH BUTAMUHAMU

3. Hacelmenne nuIneBbIX )KUAKOCTEN BUTAMHHAMHA

4. HacpleHue COKOB, BOJBI YTIIEKHACIBIM T'a30M

1.25kr

2. 15xr

3.4 kr

4.100 kr

33. CymHocTh mporecca
CemapupoBaHus

1. Co3gaHue yCTONUMBBIX 3MYIIBCHH B TIOJIE CHJI TSDKECTH.
2. Paznenenrie aMynbcuit B IEHTPOOCSIKHOM TOJIE

3. Pa3nenenue TBEpABIX CHITYYHX

CHCTEM B IEHTPOOESIKHOM IT0JIe

4. Co3naHue yCTOMUMBBIX CYCIIEH3UH B OJIE CUJI TSKECTH.

34 Kak yBenu4uTh
CKOPOCTb pa3JiesIeHus
YaCTHIL TUCTIEPCHOIT (ha3bl
B IICHTPOOCIKHOM TI0JIC

1.CHMKEHHEM TeMIlepaTyphl AUCIIEPCHON CUCTEMBI U YMEHBIICHHEM KOHIIEHTPALUH
YacTHIL

2. [ToBbIlIeHHEM TeMIIEpaTyphl AUCIIEPCHON CUCTEMBI U YMEHbBIICHUEM KOHIICHTPAIUN
YacTHIL

3. IloBbllIEHHEM TeMIIEpaTyphI AUCIIEPCHON CUCTEMBI M CHU)KEHHEM YacTOThI BPaILleHUS
OapabaHa HEHTPUPYTH

4. TToBBILICHHEM TEMITEPaTyPhl JUCIICPCHON CHCTEMBI M YBEIIMYCHHUEM YaCTOTHI
BpameHus OapabaHa HEHTPUPYTH

Tema 2. TenJioBble npouecchbl
HNupuxaropsl noctuxenus: OIK-3.1

35.0npenenuts KI1/]
ammapara, eciiu
3aTPayeHHOE KOJIMIECTBO
TEIJIOTHI B 2 pa3a 0oJibie
KOJIMYECTBA MOJIE3HOM
TETUTOTHI

1.100% 2.50% 3.80% 4.2%

36..EnuHuIbl U3MEpEeHUst
KO3 uIIeHTa
TEMIOO0TIAYH.

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

37.0r1 xakoii cpenpl,
HMEIOILEH 0AUHAKOBYIO
TeMIepaTypy, BbIIIE

KO3 PHUIIEHT
TETUIOOTAAYH: OT BO3AyXa,
OT BJIKHOTO
HACBIIIEHHOT0 T1apa UiH
OT meperperoro napa?

2.0T BIaKHOTO 4.01 BOJBI

HACBIILICHHOI'O Iapa

1.0t Bo31yX2 3.0t neperperoro

napa




38.VY omHOTO TEIUIOBOTO
arnmapata KIITJ]
cocrasisiet 70%, a'y

1.Anmapar, y

2.Anmapar, y

xotoporo KIT1JI=70%, xoToporo

n3-3a 00JIBIIOr0

KIT1J1=90%, u3-3a

3.Amnmapar, y
xotopro KIT/1=70%,
13-32 MaJIOr0

4.Anmapar, y
xotoporo KITJI=90%,
H3-32 OOJIBIITHX

apyroro-90%. Kakoit 3HA4YECHHUS TOJE3HOM  MalbIX MOTEPb. 3HAUEHUs IOJIE3HOM MOTEph.
armapat paboTaet TEIIOTHL. TEIUIOTHI..

3¢ G eKTHBHEE U TOUEMY

39.EnuHuIB! H3MEpeHHs 1.B1/(M.K) 2.B1/(m2.K) 3. J0x/(kr.K) 4.Bt1/(xr.K)

ko3 punmenra
TeIIonepelayH.

40.CyurHocTs nepegauu
TEIIOTHI TEIUIOBBIM
U3ITy4CHHUEM.

1.Xaotnueckoe
IBIDKEHUE MOJICKY,
aTOMOB

2.JIBmwxxeHue
MaKkpooOBEMOB
JKUIKOCTH WITH Ta3a

3.OneKTpOMarHuTHbIE
BOJIHBI

4. XaoTH4ecKoe
IIBIYKEHUE MOJICKYIT
ra3a u TBepAbIX
YaCTHIL

41.Yto mokasniBaeT
yAenbHas TeII0EMKOCTh
Marepuana

1.KonuuectBo
TEIUIOTHI,
HE00X0UMOE JIJIs
HarpeBaHus | kr
MaTepuaia Ha |
rpamyc

2. .KonuuecTBo
TEIUIOTHI,
HEO00XO0UMOE IS
ucnapenust 1 kr
MaTepuaia

3.KonuuectBo
TEILIOTHI,
HE00X0UMOe IS
HarpeBaHus | kr
MaTepHaa mpu
aTMoc(epHOM
JABIICHUH

4 KonaudecTBo
TEIIOTEI,
HEO00X0UMOE IS
KoHAeHcanuu 1 kr
MaTepHaa npu
H30BITOYHOM
JIABJIEHUN

42.Yto XxapakTepusyeT

1.CriocobHOCTH

2.Cr1ocoOHOCTE

3.CriocoOHOCTH

4.C1ocoOHOCTH

KOX(PHUIHEHT MaTepuana MaTepuana MaTepuala MPOBOJUTh MaTepuaa
TEIJIONPOBOTHOCTH HCTIAPSITHCS MIPOBOJUTH TEIJIOTY JJEKTPOMArHUTHBIE CTyIIaThCs
Marepuana BOJIHBI
43.Yto xapakTepuszyer 1.CkopocTh 2.CxopocTh 3.CkopocTh 4.CxopocTh
KO3 PHUIUEHT HarpeBaHUs WCNIAPEHUsS BIIaTM  BBIPABHUBAHUS BBIPABHUBAHUS
TEMIEPaTYPOIPOBOAHOCTH | MaTepHana U3 MaTepuana TEeMIIepaTyphI 10 KOHIICHTPAIUH I10
MaTepuaia o0BeMy MaTeprana  00bEeMy MaTepHhala
44 Kak 3anucbiBaercs 1.Q =k-Atep-S-t
OCHOBHOE ypaBHEHHE 2. Q =k- Atcp’M'T
TeryIonepeaayn 3.Q=k Atep'S-F
4.Q=kTSt
45.Yemy paBHa 160°C 2.70°C 3.50°C 435°C
OaKkTepHUIUAHAS
TeMmepaTypa npu
MaCTepPH3aIHH.
46.CymHocTh nporecca 1.V naneunune 2.Y naneHue Bcex 3. TemneparypHas 4.Bo3aencTBre Ha
MacTepu3auu 00JIe3HETBOPHBIX BPEIHBIX 00paboTKa MPOIYKTa TPOIYKT BEICOKOTO
OpPTaHU3MOB U MHKPOOPTAaHU3MOB  C IIEJIBIO MTOBBIMIECHUS JTaBICHUS C LETbIO

MIOJIaBJIEHUE
MUKpPOOPI'aHU3MOB ,
BBI3BIBAIOLIUX [IOPUY
MIPOJyKTa

KOHIICHTPAIIUX B HEM TIOBBIIICHUA CPOKOB

CYXHX BEIIECTB

€ro XpaHeHHS




47.Yemy paBeH KpuTepuid
ITactepa

1.ITpousBenenue
JICHCTBUTEILHOM

2.0rHo1IeHnE
JICHCTBUTECIHLHOM

3.Cymma
IEUCTBUTEILHOM

4.Pa3HOCTD MEXIY
NCHCTBUTEIBHOM

TIPOAOJDKUTEIIBHOCTU ITPOAOJDKUTEIBHOCTH ITPOJOJKUTEIBHOCTH IIPOAOJIKUTEIIBHOCTBIO

nporecca
nacTepu3anuy Ha
TEOPETHUECCKYIO

nporuecca
NAaCTEPU3ALNHU K
TEOPETUUECKOMN

mporecca
[aCTEPU3ALNU U
TEOPETUUECKOMN

rporuecca
[aCTEPU3ALNHU U
TEOPETUUYECKOM

IPOAOJIKUTCIIBHOCTDE MPOJOJKUTCIIBHOCTU NPOJOJIKUTCIBHOCTU NPOAOJIKUTCIIBHOCTBIO

mpolrecca mpouecca mporiecca mporecca
48.Hmxe xakoit 1.Hwmxe 85° C 2.Hwxe 60° C 3.Hwmwxke 10°C 4.Hwxe 100° C
TEMIIEpaTyphl IPOBOAATCS
BCE PEKHIMBI
nacTepu3anuu
49 Kaxkue mapaMeTpsl 1.Temneparypa u 2.Bs3kocTh 3.KoHueHTpauus 4.Temneparypa u
ONpEeAeNIoT Ipolecc JlaBJICHUE HIPOAYKTa U CyXHX BEIECTB B MIPOAOJIKHUTEIBHOCTh
nacTepu3aluu TemIeparypa MIPOAYKTE U mporecca

JIaBJICHUE

50.B uem cymHOCTh
nporecca pereHepanum
TEIIOTHI

1.Ucnonp3oBanue
JIBYX Pa3HbIX

2.Mcniapenue
BJIaTH W3

TEIUIOHOCHUTEIICH AJiL [IpOAYKTa IIpr
HarpeBaHus MpoaAYyKTa HM30BITOYHOM

3.VBenuuenue
TETIOCOICPIKAHUS
MPOJYKTa 32 CUeT
KOH/ICHCAIIUH [TapOB

4 Vcnonb3oBaHue
TEIIOTEI TOTOBOTO
MPOYKTA ISt

HarpeBaHus BHOBb

JIaBJICHAN MIOCTYIAIOIIETO B
anmapaT UCXOJHOTO
IPOAYKTa
51.Kakue Buzp! TernoBeix | 1.IloTepu Ha 2.Ilotepu ¢ 3.Ilotepu B 4.ITotepu ot
IOTEpPb €CTh y pazorpes YXOIAIINMU OKPY’KAIOUIYIO CPEly XHUMHYECKOTO
ANEKTPUUYECKHUX allapaToB | KOHCTPYKIMU MPOAYKTaMH HeJl0)Kora TOILTHBA
IIPU CTAallMOHAPHOM anmapara CrOopaHus
pexumMe
52.Kakue Bunsl TemnoBbix | 1.Ilorepu Ha 2.Ilorepu ¢ 3.Ilotepu B 4.Ilorepu oT
TIOTEPh €CTh y MapOBBIX pasorpes YXOISIIIMHI OKPYXAIOLIYIO CPEAY XHMHUYECKOTO
anmaparoB Ipu KOHCTPYKINHU MPOyKTaMu HEJI0’K0Ta TOTIINBA
CTallMOHAPHOM PEXHUME ammapara CrOpaHUs
53.Yemy paBeH 1.50% 2.70% 3.100% 4.65%
ko3 durreHT
pereHepaIyy TeIIoTH,
€CIIM HavalbHas
TEeMIIepaTypa MpoAyKTa
paBHa 20 rpagycam C,
KOHEYHas TeMIiepaTypa
npoaykra pasHa 100
rpagycam C, a
Temieparypa
pereHepary CoCTaBIsIeT
60 rpagycos C.
54.CymHocCTb nepeaayu 1.3a cuyer 2.3a cuer nBwkeHnus 3.3a cuer 4.3a cuer
TEIUIOTHI Xa0THYECKOTO MaKkpooOBEMOB SJIEKTPOMArHuX BOJIH YJIbTPa3ByKa
TEIUIONPOBOAHOCTBIO JBIDKEHUS JKHUJIKOCTH WIIU ra3a
MUKPOYACTHIL

55 .Kakoii 3ak0oH
onpeeNseT nepenaay
TCILJIOTHI
TETJIONPOBOTHOCTHIO

1.3akoH Apxumena

2.3akoH HeroTona

3.3akon duka

4.3axon Dypre
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56.Kakue mapameTpsl 1.Temmepatypa u 2.Bsi3K0CTh 3.KoHueHTpanus 4. Temrieparypa u
OTIPEIEIISIIOT TIPOLIECC JaBIICHUE MpPOIYyKTa U CYXHX BEILIECTB B MPOJIOIKUTENEHOCTD
CTEPHIIH3ALUH TeMIepaTypa TIPOIYKTE U mporecca

JIaBIICHUE
57 Kakue cymecTByOT 1.B notoxke u npu 2.B tape u B 3.IIpu ucnaperun u  4.B nmotoxe u B Tape
JBa criocoda MOBBIIIEHHOM BaKyyMe KOH/IEHCAllUU
CTepuIn3aluu JIaBJICHUU
58.B uem cymHoOCTh 1.IIponykr cnagana  2.IIpomykt 3.IIpoaykt cHauana  4.IIpoaykT cHadana
JIpOOHOM CTEpHIH3AIIH HarpeBaroT, 3aTeM CHaJaja KOHLICHTPHPYIOT, BBIIIAPUBAIOT, 3aTEM

OXJIAXXKIAar0T U OXJIAXKIAarT, 3aTEM
BBIACPKUBAIOT, 3aTEM BBINIAPWUBAIOT,
OIIATh HAarpe€BaroT

3aTEM OXJIAXIAKT U

OTISITH
KOHLICHTPHPYIOT

3aTeM OIIATh
HarpeBaroT

BBIACPKUBAIOT, 3aTEM

OXJIAKIAIOT U
BEIICP)KUBAIOT, 3aTEM
OTIATH BBHITAPUBAIOT

59.BpIimte kakoit
TeMIIePaTypbl
00s13aTeNBbHO TIPOBOJIUTCS
CTepH JHU3aIUsI

1.Beie 80° C 2.Berme 120°C 3.Brime 90 ° C

4 .Beimue 100°C

60.KakoBO ocHOBHOE

1. YHHUYTOXHTE BCe 2. VHUYTOXHUTE BCE 3.IloBBICHTE

4.T1oBBICUTH

Ha3Ha4YeHHUE mporecca BpEIHBIE 00J1e3HETBOPHBIC KOHLICHTPALHIO TeMIlepaTypy

CTEPHIIH3ALIIH MHKPOOPTaHU3MBbI MHUKPOOPTaHH3MEI CYXHUX BEIIECTB B MIPOyKTa
MIPOyKTE

61.B xaxoii cpeze 1.B xunsmeit 2.B ropsiuem 3.B pacmaBnerHoM  4.B ropsueit

IIPOBOAUTCA BapKa

JKUJIKOCTH U B BO3JlyXe U B XKHpe U B aTMocepe

JKUJIKOCTH U B

MHUIIEBBIX IPOAYKTOB aTMoc(epe mapa HeperpeToM mape  mapa aTMocdepe cyxoro
napa

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

MEeperpeToro napa npu

BapKe B HEM NPOAYKTa

63.KaKkoBBI peKUMBI 1&.ITpu atmocdeprom  2.100-120° C 3.80-100° C 4 IIpu atMochepHOM

BAPKU B KUIIAIIEH
KUAKOCTU

JaBJICHUH, TIPU
U30BITOYHOM JIaBICHUH,
B BaKyyMe

JIaBJICHUH, B BaKyyMe

64 .Kakoii annapar

l.®putioprumia  2.[MapoBapoyHbin  3.MnweBapoYHbIn

4.MapokoHBeKkTOMAaT

UCTIONB3YEeTCS ISl BAPKH Lwkad KoTten

NPOJYKTOB B KHILSIIIEH

KUAAKOCTH

65.KakoBo otnnune 1.2Kapxa mpoucxoautr 2.)Kapka 3.Bapka 4.Kapxa mpoucxoaur

IIPOIIECCOB BAPKHU H KAPKU

npu OoJiee BBICOKOH — MPOUCXOIUT Ha MIPOMCXONUT B BOJIE

TeMIIeparype u ropsiaeut

JaBJICHUHN IMMOBEPXHOCTHU

¢ oOpa3oBaHHEeM
KOPOYKHU

66.Kaxoit anmapar
UCTIONB3YeTCS IS JKapKH
B PacIlIaBJICHHOM >KHpe

1.)Kapounsriii mkad 2.ILmura 3.ITapokOoHBEKTOMAT

4.®dputopHHALIA

67 Kaxoii annapar 1.ITnura 2.I'puns 3.®putropHuna 4. Kapounsiii mkad
UCTONB3YEeTCs Ui XKapKU

B TOpSTYEM BO3/yXe

68.Kaxoi anmapar >xaput 1.CBY-nieun 2.IlummeBapovHbINA 3.ITnuta 4.T'punb

MPOJYKT 32 CUET
nHppaxkpacHoro
N3ITy4eHHs

KOTCII
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69.Kakue cymecTByoT
BU/IBI KAPKH Ha OTKPBITOH
rperolel IOBEPXHOCTH

1.B Boxe u Oe3
BOJIBI

2.C HebOoNbIIIM
KOJINYECTBOM KHpPa

u 6e3 xupa

U C KHPOM

3.B armMocdepe mapa 4.B ropsdeM Bo3ayxe u
3a cue MHPPaKpacHOTO
Harpesa

70.B uem cymHOCTh
npolrecca BbIITapUBaHUs

1.IloBBIIIEHNE
TEeMIIEPATyphl
MPOJyKTa 3a cueT

2 .IloBblIEHNE
BSI3KOCTH MPOJIYKTa
Ipy U30BITOYHOM

3.IloBblIEHNE
KOHIICHTPAIIUH
CYXHX BEIICCTB B

4 TloBbllIeHNE
KOHIIEHTPAIIUU CYXUX
BELIECTB B MPOJIYKTE

Harpesa B BO3JlyXe  JaBJICHUH MIPOJYKTE 3a CUET 3a CUeT ero
WCTIapeHHs U3 HETO  3aMOPaKMBAHMS
BJIaTH
71.01amume mpornecc 1 .BrmapuBanne 2.BrmapuBanue 3.I0pu 4 Tlpu BeITapUBaHUN
BBIIAPUBAHUS OT HPOUCXOAUT IPH MPOUCXOMUT IPH BBIIAPHBAHUH ucnapsieTcst TOJIbKO
0oJiee BBICOM 0o0J1e€ BEICOKOM IMOJIHOCTBIO BJIara, OCTarOTCs

nporecca IMeperoHKH

TemIeparype JIaBJICHUH ucnapsieTcs Bech CYXHMX BeIlleCTBa
MPOJYKT
72.0npenenutb Maccy 1.25 kr 2.35kr 3.6 kv 4.150 xr
CTYILIEHOTO IPOYKTa,
€CIT ICXOIHAsI Macca
npoaykra pasHa 30 kr,
HCTIAPUIIOCH 5 KT BIIATH.
73.0mpenenuth 1.50% 2.15% 3.30% 4.25%

KOHIIGHTPALIUIO CYXHX
BEIIIECTB B IMOJIy4YEHHBIX
nocie BeinmapuBaHus 10 kr
CTYILIEHOTO IPOYKTa,
€CIIM UCXO/Has Macca
nponykra paBHa 30 Kr ¢
KOHLICHTPAIMEH CyXuX
BemecTtB 10%

74 KakoBO Ha3HaueHNE
KaJlopu3aTropa B BaKyyM-
BBIIIAPHOM YCTaHOBKE

1.Jlms1 oxnmaxaeHus
MPOAYKTA U
KOHJICHCAIIMU Tapa

2.J1ns1 HarpeBaHUA

MPOJyKTa 1
UCTIAPEHUS BIaru

3.J171s1 TOBBIIICHUS

4. J151s OunIIeHUS

JAAaBJICHUS B CUCTEME IIPOAYKTA

1 yJaJICHU BO31yXa

75.KakoBo Ha3zHaueHHEe

1.J1n1s oxnakaeHus

2./1n4 HarpeBaHUsA

3.J1ns oTneneHus

4. J1nst oTACIeHHUS

cemapaTopa B BaKyyM- HpOJyKTa MPOJyKTa napa oT NpoAyKTa  IEPBUYHOTO Mapa OT

BBINIAPHOHN YCTaHOBKE BTOPUYHOTI'O I1apa

76.Yto takoe "Bropuuneiid | 1.Ilap ans 2 IMap ans 3.ITap, 4 Ilap, ,

nap" HarpeBaHus BBbIAEJICHUS 00pa3yIoMHMiAcsS IPH  HCIIOJB3yEeMEBIH B
MIPOJTyKTa BO3/lyXa u3 KUIICHUH NPOJyKTa  cerapaTope

MIPOJTyKTa

Tema 3. Mexannuyeckue npouecchl

Nupuxaropsl noctuxenus: OIK-3.1

77.Yemy paBHa JIMHEHHAS 12 24 3.05 4.8

CTETIeHb U3MEJIbUYCHUS

MIPOJIYKTa, €CIIH Pa3Mep

YacTHII B IIpoLecce

yYMEHbBILIHUJICS B 2 pa3a

78.Uemy paBHa 0OBbeMHast 1.2 2.4 3.05 4.8

CTETICHb U3MEJIbYCHUS
HPOJIYKTA, €CIH pa3Mep
YacTHUIl B IIpoLecce
YMEHBIIIICS B 2 pa3a
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79.Yem otnmuaercs
OTKPBITBIN LUK
HU3MENBYCHHS OT
3aMKHYTOTO IIUKJIa
HM3METbYCHUS

3.IIpu OTKpBITOM 4.Ilpu OTKPBITOM
LUKJIE U3MENbYCHHS
MPOYKT
MHOTOKPATHO
MIPOXO/IMT Yepe3

HU3MEJIBYUTCIIb, 4 TPU

1.ITpu oTKpBITOM 2.I1pu OTKpHITOM
OUKJIEe U3MENBYCHNS IUKIIE M3MEIbUCHUS [TUKIC U3MEIbYCHUS
MIPOAYKT OIMH pa3
MIPOXOJIUT depes
M3MENBYUTENb, a TIPU

HPOIYKT IOJIy4aeTCsl MPOIYKT
OoIbIIIe 1o pa3Mepy, IOIydaeTcs
9YeM IIPU 3aMKHYTOM MEHBLIE 110

HUKIIC UBMEJIIBUCHUA PpasMEpy, YEM IIpU  3aMKHYTOM HHUKJIC

3aMKHYTOM LIUKJIE ~ MHOT'OKPATHO 3aMKHYTOM LIUKJIE
NU3MEINbUCHHS OJIUH pa3
80.Kaxkas npoouinka 1.BansnoBas 2.KonycHas 3.MonoTkoBas 4.KepHosa
H3MeNbYaeT 3a CueT JpoOuiIKa JpoOuiIKa JpoOuIKa
CTECHEHHOTI0 yJapa
81.CymHocTs Tporecca 1.OgHOBpEMEHHOE 2.0OmHOBpEMEHHOE 3.01neneHue otT 4 Ilpunanue
9KCTPY3UH BO3/eiicTBUE Ha BO3/IeiicTBUE HA MIPOIyKTa MIPOLYKTY (hOPMBI
MIPOXYKT TEMIEPATYPbl TMPOAYKT OXJIAKACHUA KUAKOCTHU IOJ oJ;, JEWCTBUEM
U JIaBIICHUSA 1 U3MEJTbYCHHS JeHCTBHEM JaBIICHUS
JIaBIICHUS
82.Uemy paBeH 14 2.2 3.8 4.0,5
ko3 ureHT
YILUIOTHEHHS, €CITH 00BeM
MIPOAYKTa Iocie
TIPECCOBAHUS YMEHBIIHJICS
B 2 pasa
83.Uemy paBeH 1.50% 2.100% 3.75% 4.20%
KOd(pPHUIHEHT
MIPECCOBAHUS, €CITH 00BEM
MIPOAYKTa Iocie
MIPECCOBAHUS YMEHBIIHJICS
B 2 pasa
84.Kakoi anmapat 1.IlInexoBbi ipecc  2.JIEHTOUYHBIH 3.bapabanHsrii 4.9kceTpyaep
TIpeHa3Ha4YeH JUIs (hopMOBOUHBIH (hOpMOBOUHBII
MIPOBEJCHUS ITpoIIecca anmapar anmapar

OTXaTu:Aa

85.CymHocTh mporecca
KaJTHOPOBKH

1.Pa3nenenne 2.Pa3nenenne 3.Pa3nenenne 4 Pa3nenenue

CBIIIYYHX IPOAYKTOB CBIIY4YUX IPOAYKTOB CHIIYyYUX IIPOLYKTOB

o ¢opme o pasmMepam

CBIIIY4YMX IPOAYKTOB

IO TJIOTHOCTH 10 BUy pUMecei

86.CymHocTh mporecca

1.01xenenue ot 2.Pa3nenenne 3.Pa3nenenne 4 Pa3nenenue

NIPOCEUBAHHUS CBIIy4YUX MPOLYKTOB CBIIY4YHX MPONYKTOB CBITIYYHX IIPONYKTOB CBIILYYUX NPOAYKTOB
npuMeceit o pasmepam o hopme 0 MIOTHOCTH
87.UeMy paBHO KUBOE 1.50% 2.100% 3.20% 4.75%

CEYeHHe CUTa, eCIIN
IJIOMIAb BCETO CUTA B 2
pa3a OobIIIe TIomaIn
OTBEPCTUH CUTa

Tema 4 MaccooOMeHHBbIE TPOLECCHI
Nuauxaropsl noctuxenus: OIK-3.1

88.B uem cymiHOCTH
mporecca abcopoumu

1.H36I/IpaTCHBHOG TIOTJIOMICHNE KOMIIOHEHTOB Ia3a UJid 1napa XUuJIKUM IMOTJIOTUTCIIEM
2. I/I36I/IpaTeJTBHOG TIOTJIOIEHUE KOMIIOHEHTOB KUAKOCTHU TBEPJABIM ITOTJIOTHUTEIIEM
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3.M30upaTenpHOe TOTJIOMEHUE KOMIIOHEHTOB TBEPAOTO Teia
KHUJKUM PaCTBOPHUTEIIEM
4. V30mpartenpHOE TMOTIIOMIEHHE KOMIIOHCHTOB Ta3a WIH Tapa
TBEP/IbIM MOTJIOTUTENIEM

89.Yto Takoe ancopOeHT

1.)KI/I)1KOCTL, rnorjiomaroniasi KOMIOHEHTHI ra3a WJIK Iapa

2. TBepaoe BCLICCTBO, MOTjIomaronas KOMIIOHECHTLI Ia3a, rnapa Ui )XUJIKOCTU
3. Fa3, MOTJIOIIAOIIUNA KOMIIOHEHTHI JKMIKOCTH

4. Fa3, MOTJIOIIAOIIUNA KOMIIOHCHTHI TBEPAOTO BEIICCTBA

90.4to0 Takoe abcopOTHB

1.TBepaoe BemecTBo, MOTIIOMaoIee KOMIIOHSHTH Ta3a, TTapa HiIH KHUIKOCTH
2. T'a3, moryomaromuii KOMIIOHEHTHI KHIKOCTH

3. KoOMITOHEeHTHI )KAIKOCTH, MOTIIOMAEMBIE Ta30M HIIH TTaPOM

4. KoMIIOHEHTHI Ta3a WIH Tapa, MOTJIOMASMbIe KUIKOCTHIO

91.CymmHocTs mporiecca
9KCTPaKIUU

1.136uparenbHOE NOTJIOMIEHHE KOMIOHEHTOB JKUIKOCTH HIIM TBEPJOTO TEJa KUIKUM
pacTBopHTEIEM

2. V30upaTtesnpHOe TOTIIONEHHE KOMIIOHEHTOB r'a3a WIM Napa JKHJIKUM PacTBOPUTEIEM
3. N36uparenbHoe MOTNOIeHHe KOMIIOHEHTOB TBEPJOTO Tella ra3oM

4. V30upaTenpHOe NOTIONIeHHE KOMIIOHEHTOB KUAKOCTH HJIM TBEPAOTO Tella MapoM

92..YT0 TaKo€ 3KCTpareHT

1.TBepaoe BemecTBo, MOTIIOIIA0IIee KOMIIOHSHTHI Ta3a, Tapa WiH KUIKOCTH
2. T'a3, moryomaromuii KOMIIOHEHTHI JKHIKOCTH

3. I'az, mormonIaronuii KOMIOHEHTHI TBEPIOTO BEIIeCTBA

4. )KuakocTs, MOTJI0MIAI0NIasi KOMIIOHEHTHI TBEPJIOTO TeJa HIIN YKUJIKOCTH

93..Yto Takoe
HU3KOKHUIISAIIAN
KOMITOHEHT B MPOLIecce

1.KOMIOHEHT ¢ BBICOKHM COJICpKAHUEM CYXUX BEIECTB
2. KOMIOHEHT ¢ HU3KHUM COAEPKAHUEM CYXUX BEIIECTB
3. KommnoHeHT, umeromuii 0ojiee HU3KYI0 TeMIepaTypy KUIICHUS

NIEPErOHKU 4. KoMNIOHEHT, UMeIoIIMH 60Jiee BRICOKYIO TEMIIEpaTypy KUIICHHS
94..0npenenuTs Maccy 1.20 kr
JUCTHIUIATA B IpoLiEcce 2.40 xr
MIEPETOHKH, €CIIU Macca 3.3 kr
ocTarka paBHa 10 kr, a 4.40 xr
Macca UCXOJHOHU CMecH

paBHa 30 xr

95..0npenenuth 1.40%
KOHIIEHTPALIUIO CYXHUX 2.20%
BEIIECTB B CYXOM 3.10%
MIPOAYKTE, €CIIA Macca 4.5%

HCXOJHOTO NPOIYKTa
paBHa 20 xr,
KOHLEHTPALHS CYXUX
BeniectB B HeM 30%,
Macca CyXoro MpoyKTa,
MIOJTy4aeMoro B IpoIiecce
cymku paBHa 60 Kr

96.CymHocTs mporecca
CyOJIIMMaIIOHHON CYIIIKH

1.ITepexon Biaru u3 3aMOpOKEHHOTO IPOIYKTa B IIap B BaKyyMe

2. Ilepexox Biaru u3 XHUJIKOTO MPOAYKTA B Map P N30BITOYHOM JaBICHUN

3. Ilepexon Bnaru U3 TBEPAOro NPOIYKTa B )KUAKOCTh B BAKyyMe

4. Ilepexox BiIary u3 rops4ero NpoAyKTa NpoayKTa B Iap MpU aTMOC(HEPHOM JaBIECHUH

97 Korna npuMeHseTcs
CIoco0 KPHUCTAUIU3AINH C
OXJIAXKJICHUEM pacTBopa

1.Korzma pacTBOpHMOCTB TBEPAOTO BEIIECTBA YBETHUMBACTCS C TOHMKCHUEM
TEMIIEPATYPbI

2. Korza pacTBOpuMOCTB TBEPIOTO BEIIECTBA YMEHBIIAETCS C TOHIKEHUEM
TEMIIEPATYPbI

3. Korma pacTBOPUMOCTH TBEPOTO BEIIECTBA HE MEHSAETCS C TIOHIDKEHHEM TeMITepaTyphl
4. Korga TBepjoe BELECTBO MPEBPAIIAETCS B XKUAKOCTb C IOHKEHUEM TEMIIEPATypPhbl
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98.B 1em cymHOCTh 1.M30upaTenpHOE MOTIIOMEHNE KOMIIOHEHTOB I'a3a MIIH [apa XUIKUM HOTIOTHTENIEM
mporecca afcoponnu 2. N30upaTenpHOE TOTIIOMEHHE KOMIIOHEHTOB JKUAKOCTH TBEPBIM MOTJIOTUTEIEM
3.U36mpaTenpHOe TOTIIOMICHHE KOMITIOHEHTOB TBEpPAOTO Teja

XKHUIKIM PacCTBOPHUTEIIEM

4. V30mpartenpHOE TMOTIIOMIEHHE KOMIIOHCHTOB Ta3a WIH Tapa

WJIN SKUJIKOCTH TBEPABIM MOTIIOTHTENEM

99 Kakoii 3aK0H 1.3akon Apxumena
MI03BOJISIET PACCUUTATh 2.3axoH HerotoHa
Maccy BEILECTBa, 3.3axomn Illykapesa
IOBIDKYITYIOCS BHYTPH 4.3akon Ouka
OJTHO (ha3sl

100. Kakoii 3akoH 1.3akon Apxnmena
MI03BOJISIET PACCYUTATh 2.3axoH HproToHa
Maccy BEILECTBa, 3.3axoH IllykapeBa

JBIKYLIYIOCS OT TpaHuibl | 4.3akon Duka
pasnena ¢a3 BHYTpb
apyroit dhassl

Kpurepun oueHKH yCTHOr0 Opoca 1mo Ka:kaoi teme (B 0ajax):

- 2 0as1J1a BBICTABIISETCS] 00yUaIOLIEMYCsl, €CJIM OH CBOOOJHO OTBEYAET HAa TEOPETUUYECKUE BOIIPOCHI U
MOKAa3bIBAeT ITyOOKHE 3HAHMS U3yYEHHOTO0 MaTepHarna;

- 1 6as11 BeICTaBIsIETCS O0YYAIOIIEMYCsl, €CITU €r0 OTBEThI HA TEOPETUYECKUE BOMIPOCH! HETOCTATOUHO
IIOJIHBIE, UMCKOT MECTO OILIIMOKHU IIpU OTBCTC HA YTOUHAIOIIUC BOHpOCI)I;

- 0,5 6a/10B BBICTABIISICTCSl O0yJaromIeMycs, eciii OH oTBedaeT Ha 50% 3amaBaeMbIX BOIPOCOB H
YaCTUYHO PACKPBIBAET COJIEP>KaHUE TOMOTHUTEIBHBIX BOIPOCOB.

3agaHus 17151 TBOPUYECKOTO peiiTHHIa
Temuvt pechepamos:

Tema 1. I'mapomexanudeckue npoueccol
HNupuxarops! noctuxenus: OIK-3.1

1.IlpumeHeHne pa3HbIX BUOB TUCIIEPCHBIX CUCTEM B OOIIECTBEHHOM MUTAHUU

2. IlpumeneHmne pa3HbIX CIOCOOOB NIEPEMEIINBAHUS B OOIIIECTBEHHOM MUTAaHUHU

3. KakoBbl Hay4yHbIE€ TUIIOTE3BI MTPOLIECCA TOMOTEHU3AIUN

4. KakoBo IpuMeHEHHe Mpoliecca MCeBA00KIKEHHS B MTUIIEBON TPOMBITINIEHHOCTH
5. KakoBo BiusiHME pa3iuyHbIX ()aKTOPOB Ha KauecCTBO

Tema 2. TenjioBble npouecchbl
Nupuxaropsl noctuxenus: OIK-3.1

1.Crioco0bl HETEMI0BOM MacTepu3alii U UX IPUMEHEHHE.

2.BiusHHE TEIUIOBBIX OTEPh HAa paboTy anmnapaToB, pabOTAIONINX HA Pa3HbIX HCTOYHUKAX SHEPIHU
3.Pereneparus TEIIOTHI, IPUMEHEHUE.

4. IIponyKTsl, oJIy4aeMsble B pe3yJbTaTe mpolecca BolapuBanus. [IpuMmenenue.

5. Ucropus npouecca nacTepusaluu.

Tema 3. Mexannuyeckue npouecchl
Nupuxaropsl noctuxenus: OIK-3.1
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1.Ilpumenenue mporecca U3MeNbUEHUS B MUIIEBON MPOMBIIUIEHHOCTH U OOIIECTBEHHOM MUTAHUH.

2.HayuHble OCHOBBI IPOLIECCA U3METBUYCHHUS.

3.Anmaparsl A5 IpoBeAeHHUs Ipoliecca U3MeIbUeHUS

4 Knaccudukanus anmapaToB JUis IPOBEIECHUS MPOLIECCA OTKATHS.
5.IIpouecc 3kCcTpy3un. IKCTPYIEPHI.

Tema 4. MaccooOMeHHBbIE POLECCHI
Nuauxaropsl noctuxenus: OIK-3.1

1. Anmapartsl U1 TpoBeACHUS Tpoliecca abcopOIuu

2. ITpumeHeHnEe MacCOOOMEHHBIX MPOLIECCOB B OOIIECTBEHHOM NMUTaHUU

3. IlpuHimn paboThl SKCTPAKTOPOB

4. O0630p COBPEMEHHBIX CYIIHIIOK

5. Ilpouecc pacTBOpeHusi, MyTH NOBBIIEHUS 3()(HEKTUBHOCTH pabOTHI ammaparoB

Kputepun onenkn (B 6aj1ax):
- 10 GaoB BBICTABISIETCS CTYICHTY, €CIIM CTY/ICHT BBIIIOJIHIII BCE 33 JaHHS
- 8 6aJUTOB BBICTABIISCTCS CTYACHTY, €CITU CTYACHT BIIOMHWI 90% 3a1aHuii
- 5 0aJUI0B BBICTABIISICTCS CTYACHTY, €CIIU CTYACHT BbionHUI 70% 3a1anuit
- 3 6aJUTOB BBICTABIISCTCS CTYACHTY, €CIIU CTYACHT BIOMHUI 50% 3a1anuii

METOINYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMHUPOBAHUSI KOMIIETEHIIMI BO BPEMS ITPOBEJIEHUA
MNPOMEXYTOUYHOM ATTECTAIIUU

CTpyKTypa 3a4€THOI0 3a/1aHMS

3auemnoe 3aoanue Maxcumanovnoe
Kouuecmeo 0annoe

Bonpoc 1. Knaccugukanus npoueccoB Mo BUAAM U IPU3HAKAM.

JIBWOKyIiasi cujia mporeccoB 13
Bonpoc 2. luctieprupoBanue. Buapl tucneprupoBaHus 13
IIpaxmuueckoe 3a0anue (pacuemHo-anarumuyecxoe)

Bo ckonbko pa3 yMEHBIIUTCS 00bEM CII0sl IPOAYKTa IpU 14

IIPECCOBAaHUH, ecli K03 duuneHT npeccoBanus paseH 50%.

3aIlaHl/lﬂ, BKJJIIOYAa€MbI€ B 3a9Y€THOC 3aJaHHUE

Homep | Ilepeuens BOIIpPOCOB K 3a4€Ty € OLIEHKOMN

BOIpoca

1. Kpatkast uctopust pa3BUTHS TEOPHUH MPOLIECCOB H ANIIapPATOB MUIIEBON TEXHOJIOTHH.

2. Kiaccudukaiius nporeccoB MUIeBod TEXHOJIOTHH.

3. Oo6mue npaBuia 0€30MacHOCTH NPU HCIIOIB30BAHUH MIPOIIECCOB U anapaToB MHILIEBHIX
IPOMU3BOJCTB

4, AHanm3 BpeJHBIX (PaKTOPOB XapaKTEPHBIX JJIS POIECCOB U allapaToB MUIIEBBIX IPOU3BOJICTB

5. OO6mras cxeMa UCCieI0BaHuUs MTPOIIECCOB MUTICBON TEXHOJIOTHH.

6. O6m1ast cxema pa3paOOTKH U pacuéTa anmnapara.

7. Martepuasbl, HCIIONb3yeMble Ha MPEINPHUSITHSIX MUILEBONH TEXHOIOTUH.
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Pacuér na IMMPOYHOCTL aImapaToB HI/IH.ICBOﬁ TCXHOJIOTHUH.

0. DproHOMHKa, 3CTeTHYECKUE TPeOOBaHMS, IPEIbABICMbIC K allapaTtaM NHUIIEBOH TEXHOJIOTHH.

10. Okonoruueckue TpeOOBaHMsl, IPEABIBIIEMbIE K anapaTaM IHUIIEBON TEXHOJIOTHH.

11. MacmTaOHbIi Iepexo1 ¥ MOJIEIHPOBAaHKE B MMUIIEBOI TEXHOJIOTHU.

12. Knaccudukanms ruagpoMexaHHueCKUX IPOLECCOB.

13. JB>KeHue TeN B JKUIKOCTSIX.

14, Paznenenne ra3oBbIX HEOMHOPOIHBIX CHCTEM.

15. Krnaccugukanysi METOIOB U annapaTrypsl Ul pa3/iesIeHIe T'a30BbIX HEOJHOPOIHBIX CUCTEM.

16. ITokazarenu pabOTHI MBUICYTOBUTEIISL.

17. CpaBHHUTENBHASI OLICHKA MBUICYJIOBUTEIICH.

18. Paznenenue )XUIKUX HEOIHOPOIHBIX CHCTEM.

19. Krnaccugukanyst METOOB U anmaparypsl sl pa3ieeHIe )KUIKUX HEOAHOPOJHBIX CHCTEM.

20. O0ydenne paOOTHHUKOB IO BOIPOCaM 0e301MacHOTO UCIOB30BaHUS MPOIIECCOB U allapaToB
MUILIEBBIX TPOU3BOJICTB

21. OtcTanBaHue.

22. OuIpTpOBaHNE.

23. IenTpudyruposanue.

24, LlerTpobeKHOE OCAXKICHHE.

25. IIceBaooKmKeHHE.

26. IlepemermmBanme.

27. Knaccuduxkarys MeTo10B 1 anmapaTyphl TEIUIOBBIX MPOIIECCOB.

28. VcnipITaHue 3IEMEHTHOIO TEIUIO0OMEHHHKA.

29. Pacuet xonmencaropa.

30. Pacuéra KunsSTHILHUKA.

31. BrimapuBanue.

32. CxeMBbl BBIITApUBAHMSL.

33. CBoiicTBa pacTBOPOB MPH BHINIAPUBAHHH.

34. MHOTroKpaTHOE BbIITIApHUBAHHE.

35. KoHCTpyKIMY BBIIApHBIX almapaTos.

36. Ileperonka.

37. IIpocTas neperoHka NepHOANIECKOro JeHCTBHSL.

38. HenpepriBHas neperoHka.

39. [Teperonka ¢ BOJSIHBIM MAPOM.

40. MounekynspHasi meperoHka.

41. Pextudukanms.

42. Mepsi 6e30nacHOCTH IpH BO3HUKHOBeHHH YC Ha NpeAnpusTHIX, IPUMEHSIOIUX IPOLIECCHl U
anmaparsl JJisl peKTU(QHUKAIINH.

43. MarepuanbHbiii 6anaHc nporecca peKTHPHKAIUH.

44, TenmoBoii 6amaHc nporecca peKTUHUKAIIH.

45. YpaBHeHHs TMHUHI pa00YNX KOHUEHTPALUHL.

46. OntuMalibHOE YUCIIO (QIETMBI.

47. PexTudukanMoHHbIe anmapaTsl.

48. Pacuér 0OCHOBHBIX pa3MepOB KOJIOHHOT'O armnapaTa.

49. YucnoBol npumep pacuéra TapeabuaTod KOJIOHHBHI.

50. Cymixa.

51, MeTozp!l CyIIKH, THIIBI BIAKHBIX MaTEPHAJIOB.

52. [TapameTps! BIaKHOTO MaTepraa.

53. JuarpamMma cocTOSIHUI BIaKHOT'O BO3/IyXa.

54. CraTuka KOHBEKTUBHON CYIIKH.

55. MaTtepuranbHbIi OanaHc Iporecca CyIIKH.

56. TenoBo#i 6aaHc mporecca CymKH.

S7. BapuaHThl KOHBEKTUBHOM CYILIKH.

58. KuneTnka KOHBEKTUBHOM CYLIKH.

59. KoHCTpyKIIMM KOHBEKTHBHBIX CYIIMJIOK.
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60.

Oco0EHHOCTH IPYTHX METOJOB CYIIKH.

61. CyOnumalioHHast CyIlKa.

62. Pacuér cymmiku KUTSIero ciosl.

63. Pacuér OapabaHHON CYIINJIKH.

64. AGcopOuusi.

65. OO6ume cBeneHus o mporeccax abcopOIHH.
66. IIpuHIMIIHATBHBIC CXEMBI A0COPOIHH.
67. Konctpykiuu abcop6epos.

68. OKcTpakuusl.

69. [IpuHIMIHATIBHBIC CXEMBbI SKCTPAKIIHH.
70. KoHCTpyKITUH SKCTPaKTOPOB.

71. BrimenaunBanue.

72. CraTukKa pacTBOPEHUSI.

IIpakTuyeckue 3aJaHUA K 324€Ty C OLEHKOI

Howmep
BOIIpoca

[IpakTHueckue 3a1aHus K 3a4€Ty C OLIEHKOU

1.

Onpenenuth  KOAPGUIMEHT TeIvlonepeayd B CIUPAIBLHOM TEIIOOOMEHHHUKE 10
CIIeNyIONIMM JaHHBIM: TOBEpXHOCTh TeruiooOMena F; B ammapare mnomorpeBaercs
Groms=85,5 T/4 ot t,=77 °C 1o HarpeBanms t;. HarpeBaHHE MPOM3BOMUTCS HACHIIIECHHBIM
napoM npu Pyss.

MetaHn nox W30BITOYHOM JaBliCHHEM Puss MPOXOIUT MO MEXTPYOHOMY MPOCTPAHCTBY
KOXYXOTpPyOUaToro TEIUIOOOMEHHHKA IMapajuieTbHO TpyOaM co cKopocThio W. CpemHss
TeMIieparypa Merana tc,. TETNIOOOMEHHHK COCTOWT M3 N CTABHBIX TPYO auamerpoM 18*2
MM, 3aKJIIOYEHHBIX B KOXYX, BHYTpeHHHM nauamerp kotoporol90 mm. Omnpenenuts
KO3 (OUITUCHT TETUTOOT/AauH.

G MetmioBoro cnmpra mojporpeBaercs ot ty 10 ti, mpoxoas Mo TpyOHOMY IPOCTPAHCTBY
TEII000MEHHHKA, COCTOAIIETo U3 N TpyO quamerpom 16*2 M. Onpenennth K03hUIEeHT
TEIUIOOTJA4M, €CIIU IPUHATh TEMIIEPATYPY CTEHKH fcr.

B koxyxorpybuarom TemnooOMEHHHKE MO TpyOaM numamerpoM 43*3 M mpoxogut co
CKOpPOCThIO W BoJa, KoTopas HarpeBaercs. Omnpenenutrbs KoI(QQGUIHMEHT MOBEPXHOCTH
CTEHKH, COIIPUKACAOUIENCS C BOJIOH, t¢r, @ CpeiHsAd TeMnepaTypa BOJbI L.

PaccunTarh ymenabHBIM pacxol CyXOro HACBHIIIEHHOTO BOJSHOIO Mapa MNP BbIAPHBAHUH
BOJIBI IO aTMOC()EpHBIM JABICHUEM M MO BaKkyyMoM (paspsbkeHueM) Pra.. AOcomiroTHoe
JIaBJICHUE TPEIoIIero mapa B oboux ciydasx P.s.. Boma mocTymaer Ha BBINApKy: a) mpu
TeMneparype luau; 0) MOJOrpeToil 1o TeMIepaTypbl KMIIEHHSL.

ITpou3BOAMTENBHOCT BBIIAPHOTO ANMapar IO UCXOAHOMY PacTBOPY Guew KOHLEHTpALMSA
HCXOJHOTO PacTBOPa Xuaw BOABI. KOHIIEHTpAIMS BBIIAPHOTO PAacTBOPa BOABI Xyon HA JIUTP
pactBopa. I11oTHOCTE BBITapeHHOTO pacTBopa p. HallTh Mpon3BOAUTENBHOCTE ammapara o
BBITTAPEHHOMY PacTBOPY.

Kakoe KOJMYECTBO BOJBI HA/IO BBINAPHTH U3 1M CEPHON KMCJIOTHI C TIOTHOCTBIO P1, KI/M°
KOHLEHTPAUHeH Xyaq, YTOOBI MOMYYUTh KHCIOTY C IUIOTHOCTBIO P2 KOHLEHTpaUen Xion?
Kaxoii 06bem V 3aiiMeT noxy4eHHas KOHIICHTPUPOBaHHAS KHCI0Ta?

B BomapHo#i anmapat noctynaet Gpa=1,4T/4 9%-HOro pacTBopa, KOTOpBIH yrmapuBaeTCs
noJ, atMoc(epHBIM JIaBJICHUEM O KOHEYHON KOHLEHTPALMH Xyon PA30ABICHHBIA PacTBOD
IIOCTyIAeT Ha BBIAPKyY ¢ Temrepatypoii 18°C. ynapeHHbIi pacTBOp BHIBOAUTCS U3 amapara
npH ten. YENbHAs TEINIOEMKOCTh paszOaBieHHoro pactsopa 3800 Jx/krC. pacxon
TPEIOIIEr0 HACHILIEHHOTO BOJSHOTO Mapa ¢ W30BITOYHBIM JaBieHHeM Py coctaBisier Grn,
Bnaxxnocts rperomero napa 4,5%. Onpeaenutb NOTepro TEIUIOTH B OKPYKAIOILIYIO CPELy.

OnpeaenuTts yACIbHYIO TEINIOEMKOCTh XOJOIUIBLHON CMECH, COCTOSAIIEH U3 My BOABI, My
JIbJIa, M3 MIOBapEHHOM COJIH.
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10.

B BemmapHOM ammapate MOABEpPraeTcsl YIapHBaHUIO TMOJ aTMOC(HEpHBIM AaBieHUEM Giau.
BOJHOTO pacTBOpa ¢ KoHIeHTpanued 7%. HagampHas Temmepartypa pactBopa tu...=95C.
KoHeuHas twu. CpenmHss TemmepaTypa KumeHus B amnmapate tcp. M30biTouHOE naBieHMe
TPEIOIEr0 HACKHIIIEHHOTO BOASHOTO mapa Pu30. [lnomans moBepXHOCTH TEIIOOOMEHa B
ammapate 52m?, koaddurment rermwtonepenadn 1060 Br/m?K. Temmossie moTepn anmapara B
okpyxaroryro cpeay coctaBisitor 110000 Bt. Ompenenuts: a) KOHEYHYIO KOHIIEHTPAIIUIO
pactBopa Xion.; 0) PACXOJI TPEIOLIETO Napa MPH BIAXHOCTHU ero 5%.

11.

B Bakyym-BoimapHO# ammapar mnoctynaeT Gua. 8% BOAHOTO pacTBopa a30THOKMCIIOTO
aMMOHHS TIpU TeMreparype ltu.. KoHIeHTpanus ynapeHHOTo pactBopa Xyon. AOCONIOTHOE
IaBlieHHe B cpemHeM cioe kurimero pactBopa 0,4 xr C/cm? YOBITOUHOE HaBICHHE
TPEIOIIEr0 HACBILICHHOTO BoAsHOTO mapa Pu36. Ilpunsts t r,9.=60,1 K. Koadpduuuent
tertoniepenauu K. Tloteps temnotsl coctaisieT 3% oT cyMMBI (Quarp.+Quen.). OTIpeniennuTs
TUIOIA/Ih TOBEPXHOCTH HArpeBa BHIMIAPHOTO ammapaTta.

12.

GHau. pa36aBIeHHOr0 pacTBOpa yBapuBaeTcst OT 7% 10 Xyon. HOA AaTMOC(EPHBII 1aBICHUEM.
PasbaBiieHHBII pacTBOp MoxaeTcs B BBIMAPHON anmapar npH tyaq. TemmneparypHas aenpeccus
3,5K, rugpocratuueckas 3,0 K, runpasamdeckas 1,0K. M30b1TouHOE MaBieHrEe TPEIOIIETO
HACBIIIICHHOTO BOASHOTO Napa P.ss. Koaddumment rermmonepenaun 1100B/m?K. Onpenennuts
TpeOyeMyI0 TIOBEPXHOCTh TEIJIOOOMEHa B alllapare ¥ pacxoj IPErolero napa, IpuHuMast
IOTEpU TEIUIOTHI B OKpyXawuryto cpeay B pasMepe 5% oT cyMMbl (Quarp.tOuen.) H
BJIYKHOCTb Iperolero napa 5%.

13.

B BhimapHoM ammapare KOHIIEHTpHpYyeTcss BOAHBIM pacTBop oT 14% m0 Xiow. ['perommii
HaCBILICHHBIN BOSHON map umeeT naBieHue Pas.. [lonesnas pasnocts Temmeparyp 11,2k.
I'mapocratuyeckas penpeccust Ar.ad.=3K. Ompenenuts 4acoBoii pacxoj pa3z0aBIeHHOTO
pacTBopa, NOCTYHAOLIETO B anmapar, €CJIy IUIOIIAAb IOBEPXHOCTH TeriooOMeHa B HeM F, a
koadpdumment terronepenadn K. Pas0aBneHHBIT pacTBOp TOCTymaeT B ammapar
MIOJJOTPETHIM JI0 TeMIlepaTyphl kurieHus. Cpeanee napieHue B annapate Pags.=0,4 kr C/cM?.
TennoBbIMU OTEPSIMU ITPEHEOPEYD.

14.

OmnpenennuTts pacxon IPEIOIIET0 HACKHIIIEHHOI'O BOJISHOIO Iapa, HMeroIero nasnexue Paoc,
U IUIOIIAAb TOBEPXHOCTH HArpeBa BBIIAPHOIO ammapara, B KOTOPOM IIPOU3BOIUTCS
ynapuBaHue Guaq. pacTBopa oT 10%. 10 Xou. CpeaHee naBjicHue B anmnapate (a0COIIOTHOE)
1 kr c/cm?. Paz0aBieHHBIN pacTBOp MOCTYyMAaeT Ha BeIMApKy npu tHay. [lone3nas paszHocTh
temneparyp tmon. I'mapocratuueckas aenpeccus tr.p.=4K. Koapdunuent rennonepenayun
900Bt/M K. TemnoBbie moTepu MNPHHATH pPaBHBIMH 5% OT TIOJNE3HO HCIIOIb3YEMOT0O
KosinecTBa TETIOTH Quarp.+Qucn-

15.

Cwmech Genszona u tonmyona kunut 1pu t°C mox nmasnennem 760 mm pr.ct. Ilpu t°C
OIIpEeIeJINTh JaBJICHHE HACHILIEHHOTO Mapa OeH30J1a ¥ TOJMYyoJla M HAlTH COCTaB KHIIALIECH
JKUJIKOCTH, CUMTasl, YTO CMECh XapakTepusyercs 3akoHoMm Payns. Ecnmu skuakocts Oyner
coJepKath B 2 pa3a MEHbIIIE TOIYO0JIa, TO [0 KAKUM JaBJICHUEM OHa OyJeT KUIeTh IPH TOH
e Temneparype?

16.

OHpe,Z[eHI/ITB PaBHOBECHBIC COCTAaBbI ) XUAKOCTU U I1apa AJjId CMECH METHJIOBBIN CIIMpT-BOAA
npu temneparype 50C: a) nox nasnenuem Ili; 6) mox masnenuem Ilp, cunTasi, 4To cMech
xapaktepu3yercst 3akoHoM Payns. OOBsCHUTH MOTyYeHHBIN 7S cirydasi 0) pe3ynbTar.

17.

OnpenennuTts COCTaB PaBHOBECHOTO Iapa Haj XKHUAKOH cMechto, cocroseit n3 10% (moo.)
Bozbl, 50% (Moin.) ykcycHOU KucioTsl U 40%(Mo:.) aretona mpu t°C, cumrasi, 9TO CMECh
cneayeT 3akoHy Payis.

18.

B pektudukannoHHyo KOJIOHHY HEMTPEPHIBHOTO JACHCTBUS TOCTyNaeT )KUAKOCTh ¢ XF (Mou1.)
nerkonérydero komnoneHTta. Konnentparms auctwuista XO2 (moi.). Konnenrpamms
Ky0oBOro ocrarka Xw=3%(Mo0J1.) JIerkoJieTy4ero KoMonenra. B neduermarop mocrymaer
Gy mapa, B konony u3 aeduiermatopa nocrynaetr GR daermbl. CKoJbKO TOITydaeTcs Ky-
0oBoro ocrarka?

19.

W3 pexTu(uKanuOHHON KOJOHHBI BBIXOOUT G, IUCTHILIATA C COACpPIKaHHEM X,
JIeTKOJIeTy4ero komroHeHnTa 1 Gy Ky0oBOro ocraTka ¢ cogepkanueM 96,6% (Macc.) BTOporo
koMmroHeHTa. Yucno ¢uermer R. OnpeaenuTts: a) MaccoBBI NPOLEHT JIETKOJIETYYEro
KOMIIOHEHTa B NUTAHWUHU KOJOHHBI; 0) KOJIMYECTBO Iapa, MOCTYMAIOLIEro U3 KOJOHHBI B
nedermarop.

20.

B pekTuhUKaIMOHHOW KOJOHHE HeNpepbhIBHOIO JieicTBUsl monydaercsi Gw YKCYCHOM
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KHACIOTH ¢ KoHueHTpauued 70% (momn.). IlepepaboTaHHas cMech YKCYCHOW KHCIOTBI C
BOJIOH, MTOCTYIAeT B KOJIOHHY IIpH TemnepaType kunenusa. Conepikanne YKCYCHON KHUCIOTHI
B ucxoHOo# cMmecu 31% (mout.). C Bepxa KOJOHHBI OTTOHSETCS BOJIA, coaepxkamas 8% (Mo )
YKCYCHOM KHUCNOTHL. JlaBieHue B KonoHe aTMocdepHoe. OmpenenuTh YHCIO CTyMeHeH
M3MEHEHHUs] KOHIEHTpanuu mpu uucie ¢iaermel R. Ompenenars Takxke pacxonq B KyOe
KOJIOHHBI Tperornero mapa (Pasc), mMerorero BiaxHocTh 5%. TemmoBsie HoTepr COCTABISIOT
4% OT moJNIe3HO 3aTpaunBaeMoil TEIIOTHL. JJaHHBIE 0 PABHOBECHBIX COCTABaX CM. B Ta0J.2.

21.

B pextudukanmonnyio kononny mnoctymaeT Gp cmecH, cocrosimei uz 29% (macc.)
MeTmioBoro cmupra u 71%(macc.) Bompl. VYpaBHeHHe paboueill IWHUH BEpXHEU
(yxpemsiromeit yactu xonouHbl: y=0,73x+0,284. KyboBoro ocratka momy4aercsi Guw.
Onpenenuts MacCOBBIH MPOLIEHT METHIIOBOTO CIIUPTA B KYOOBOM OCTaTKe Xw, KOJIUYECTBO
rapa, IOCTYMAIOIIETOo B edierMaTop, Kr/4.

22.

[Ipon3BoauTEeN HOCTS PEKTU(HUKANMMOHHON KOJIOHHBI U Pa3/IeieHHs] CMECH METHIIOBBIH
cnupT - Boja cocraBimser Gp auCtwuisita. KojoHna paboraer mon arMochepHBIM
nasneHreM. [ToBepxHOCTh TeriooOMeHa neduermatopa F, koadduuueHT Temnonepeaayn B
HeM 810 BT/M K. Onpenenuts unciio diermel R 1 oxnakmaromieii BoAs! V B nediaermarope,
ecau oHa HarpeBaercs oT 15°C 1o tiou.

23.

Onpenenuts TpeOyeMyo MOBEPXHOCTh U PACXO0J BOJIBI B iepiierMarope peKTH(PUKAIIMOHHON
KOJIOHHBI JUIsl pa3/ielieHus OEH30JIbHO-TOJNYOIIBHONH CMECH TpPHU CICAYIONIMX YCIOBHSIX:
KOJIMYECTBO BepXHero npoaykra G, uncio ¢iaermMpl R; HavanbHasi 1 KOHSYHAS TEMITEPATyphI
oxyaxaaroier Boasl 20° u 45°C: koadpunuent remtonepenayn K. Cuurare BepXHuii mpo-
JIYKT 32 YUCThIN OeH30i1. JlaBneHue B KOJOHHE aTMochepHoe.

24.

B pexTuduKanmoHHOW KOJOHHE HEIPEepPhIBHOTO JeicTBus pasroHsercs Gr cmecu
METHJIOBBIA CIIUPT-BOAA, MACCOBAasi KOHIIEHTpPALMs METWIOBOTO CIIUpPTa B NMUTaHUU Xr, B
BepxHeM mpoaykTe X,. Koagduunent n3opitka duiermsr 1,8. Pacxoz Boas! Ha nediierMatope
V, Bona B HeM HarpeBaercs oT 20 1o 40C. Onpenenuth KOJIMYECTBO METHIIOBOTO CIIMPTA,
YXOISIIEro ¢ KyOOBBIM OCTATKOM.

25.

Oo6mee naBnenue (a0COMOTHOE) MAPOBO3AYITHON CMECH TIPH I 1 OTHOCUTETHHON BIAYKHOCTH
¢ coctaBiseT 745 MM pT.cT. HaiiTu mapimaisHOe JaBIeHUE BOIsSHOTO Tlapa Py 1 Bo3ayxa Py
Y BIIarocojiep:kanue Bo3ayxa Xs.

26.

Kakoe konm4ecTBO BIIaru yAajsieTcsl U3 MaTepHaia B CYIIUIIKe, eCIH BO3yX MOCTYIAeT B
CymMIKy B KoiumdecTBe L (cumTas Ha aOCOMIOTHO CYXOM BO3AyX) C TeMIepaTypoul i u
OTHOCHUTENIFHOW BIIXXHOCTBIO (1,8 YXOMUT W3 CYIIWIKH € Lo u @2? OmpenenuTts Takxke
yJIeNbHBIN pacxo] Bo3ayxa L.

217.

OnpeaenuTth MPOU3BOAUTEILHOCTD BBITSHKHOTO BEHTWISITOPA JUISL CYIIUIIKH, B KOTOPOH U3
BBICYIIIMBaeMOro Marepuana yaansercs W Biaru mpu ciaeayromux yeiaoBusix: {o,L,, T2, Lo,
I1=750 MM pT.CT.

28.

Ompenenuts K.I1.Jl. TeopeTHIeCKO# CYIIIIKH, €CITH COCTOSTHUE BO3AyXa B HEM MEHSIETCS OT
@o 1 to 10 @2 1 to. Biara ucnapsiercs npu TeMnepatype MOKporo TepMOMETpa.

29.

B cymmnke npon3BoanTenbHOCTIO Geyx BBICYIIMBAETCS MaTepuai oT 42 10 9% BIakHOCTH
(1a aOcodroTHO cyxoe BemiecTBo). TemmepaTypa BO3oyxa, IMOCTYMAIOLIETo B Kajopudep.
t,=20°C, a ero Touka pocsl 8°C. TIpolecc CylIKu B TEOPETUIECKOM CYLIUIKE e Obl pH J.
TemriepaTypa Bo3/lyxa Ha BbIXOJIe U3 CYHIHIIKH t2. Onpenenuts pacxos rpetoiero napa Grp
Y TIOBEPXHOCTh F Harpesa kanopudepa, eciu gaBienue (abcomoTHOE) rperomiero napa P u
BIIaXKHOCTB 5%, a koa¢punument remtonepenaun K=32Bt/m K. Cymma Bcex noTeph TemIOTHI
coctaBisieT 15% oT pacxoia TEIIOTH B TEOPETUIECKOM CYIIHIIKE.

30.

Pacxon mapa B kanopudepe B CyIIMIKe NMPH JaBieHUN Py 1 BnaxkHoctu 10% cocrapmisier
200 xr/4. pacxon temnoTsl Ha 10% Oonple pacxona TEIIOTH B TEOPETUUECKOM CYILIMIIKE.
[Tnomanp moBepxHocTH Harpesa kamopudepa F. AtmocdepHsbiii Bo3ayx umeer 1,=25°C u
touky pocsr t,=10°C. TIpomecc cymku unet npu Jo. ITapuuanbHoe AaBieHrEe BOASHOTO mMapa
B BO3/lyX€, MOKUJAIOIIEM CYIINIKY, 25 MM pT.cT. HauanpHas BIaXHOCTh BBICYIIMBAEMOTO
Matepuana 60%, koneuHas-10% (cuuras Ha oOmIyr0 maccy). OnpeaenuTs KO3PHUIMESHT
Teruonepeaud B Kanmopudpepa K M MPOU3BOMUTENHHOCTH CYIIMIKA MO BIKHOMY
marepuaiy Gi.

31.

B cymmnke npomsBoaurenbHOCTh Gy (1O BBICYHIEHHOMY MaTepHally) BBICYIIMBAETCS
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marepuan ot 70 mo 10% (cumras Ha oOmyro Maccy), [lokazaHust mncuxpomerpa
atMocdepHoro Boszayxa 15 u 20°C. W3 cymunky Bo3ayX BRIXOAMT ¢ Temmeparypoit 45°C u
OTHOCUTENBHON BiakHOCTBIO 50%. [loTepu Temnorsl B cymmike W B Kaiopudepe
cocraBisieT 8% OT pacxoia TEIUIOTHl B TeOpeTHYECKOH cymmike. OnpenenuTs MIomanb
MMOBEPXHOCTH HarpeBa Kajopudepa W pacxoi TPEIOIIero BOISHOTO Tapa, €CIM OH HMEeeT
nasierne Pabc u BmaxxHocTs 5%. Koo dummenT rermnonepenaun B kanopudepe 35 Br/m K.

32.

B teopetnueckoil cymmike MpPOM3BOIUTENBHOCTBIO Geyx aOCONIOTHO CYyXOro Marepuaia
BBICYIIIMBAETCS MaTEPHaJ OT BIaKHOCTU 35% 10 8% (cumras Ha oO1ryto maccy). [lokazanus
MICUXPOMETPA, YCTAHOBJICHHOTO B TMOMEIICHUH, M3 KOTOPOTO TIOCTYHaeT BO3IAyX B
kajopudep: t,=18C t,=15C. Boixomsmumii u3 cymmiku Bo3ayx umeer 1,=40C u P,=0,65.
OnpenennuTts pacxol TPEIOLIETO Mapa B Kajopudepe U Iioulaasr HarpeBa, eciy AaBJeHHE
napa Pasc 1 k03 purmment rermmonepenaun K=33 Bt/m K.

33.

Haiiti Teoperndeckoe BpeMs MPOMBIBKH OCaJKa Ha (PUIBTpE MPH CIETYIONNX yCIOBHIX:
WHTEHCHBHOCTh MPOMBIBKM W; TOJIIWHA JIETIEIKA O; HadalbHas KOHIIEHTPAIUS
OTMBIBaeMOM coiii B (prutbTpe mpombIBHONW Boabl Ci, koHedHas Cp; KOHCTAHTa CKOPOCTH
npombIBKH K.

34.

Onpenenuts KOHCTAHTY CKOPOCTH MPOMBIBKH K 1pu crieyronux ycinoBusx: HHTEHCUBHOCTh
npoMbIBKH W TOIIIMHA JIETIENIKY O; HadyaJlbHAsl KOHIEHTPALUS COJIH B PUIIBTPE MPOMBIBHON
C,, koHeuHast Cp; BpeMsl IPOMBIBKH TIIP.

35.

Omnpenenuts ynenpHOE JaBIeHHE Ha CTeHKe Oapabana neHTpudyru Ap, €ciy TOJIIIHA CI0s
JKUAKOCTH O; BHYTpeHHHWH nuamerp Oapabana D,, dactora Bpamenus n. ILmoTHOCTH
KHUJKOCTH p.

36.

Haiitn wacroty Bpamenus neHTpudyrm N, eciam HW3BECTHO, YTO BbIcOTa Oapabana H.

Jasnenne y creHok OapabaHa 1omKHO ObITh P. 3arpyskeno M cycneH3uu.

IToxka3aTe/in M KPUTEPHUHU OLIEHNBAHUSA IUIAHUPYEMBIX Pe3YyJIbTATOB 0CBOEHHUS
KOMIIeTeHUMI U Pe3yJbTATOB 00y4YeHHUs, IIKAJIA OLleHUBAHMS

HNupukatop
dopmupyembie Kpurepuu YpoBeHb ocBoeHHs
IIIxana oneHUBAHUSA JTOCTHIKEHUSA .
KOMIETeHI[UU OlIeHHBAHUSI KOMIIETeH Ui
KOMIIETeHIIUU
OIIK-3. Ciocoben (OITIK-3.1. 3HaeT BepHO U B IIpoaBuHyTHI
MCIIOJIb30BATh [Mpumensier [0JIHOM o0beMme:
SHAHHS BHAHHS [paliMoOHabHbIC
MH)KCHEPHBIX MH)KEHEPHBIX HAYK|CIIOCOOBI AKCILTyaTaI[in
[POLIECCOB MPH B obsacTi MaIUH U
[PCHICHU N PKCILTyaTalluu [TEXHOJOTHYCCKOI'O
MpodeccHOHANBHBIXICOBPEMEHHOTO  (000pYy/I0BaHHMs TIPH
85— Bajgay u [TEXHOJIOTUUECKOTO[TPOM3BOICTBE
100 OKCILTyaTaI[iK 000pYyJI0BaHUs,  [POMYKIIMU MUTAHUSL.
«32aYTEHO»
6aJ110B COBPEMEHHOTO npubOpPOB U
TEXHOJIOTUYECKOTO [MEXaHU3MOB, 'YMeeT BepHO M B
00OpYIOBaHUSI M1 [MCIIOJIB3YEMBIX B [MOJIHOM 00beme:
npudopoB MHTyCTPUH MPOU3BECTH PacueT U
MUTaHUSA rmo0op obopymoBaHUs
B 3aBUCHMOCTH OT BH/Ia
[TEXHOJIOTUYECKOTO
mpotecca
OIIK-3. Cnoco6en |OITK-3.1. 3Haer ¢ IloBbIIEeHHBIH
MCIIOJIb30BATh [Mpumensiet He3HAYUTETbHBIMHU
7084 BHAHMS BHAHMS 3aMeYaHHsIMH:
MHXXCHCPHBIX IMHXCHCPHBIX HAYK|palluOHAJIbHBIC
6aJ10B «324TEHO»
MPOIIECCOB MPHU B 00J1aCTH CIIOCOOBI IKCILTyaTaIlH
[PCHICHU N PKCILTyaTalluu IMAIlTH U
podeCcCHOHABHBIX[COBPEMEHHOTO  [TEXHOJIOTMYECKOTO
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Bamaq u [TEXHOJIOTHIECKOT0[000pyI0BaHUS IPU
PKCILTyaTaIiH 000OpyIOBaHUS, [IPOU3BOICTBE
COBPEMEHHOT'O mpudopoB 1 MPOXYKINH MTUTAHHUS.
TEXHOJIOTUYECKOTO [MEXaHU3MOB,
00OpyIOBaHUSI U [MCIIOJIB3YEMBIX B
mpubopoB MHyCTPUHU Ymeer ¢
MTUTaHHS He3HAYNTeTbHBIMHA
3aMeYaHHsIMH:
TPOU3BECTH PAacUET U
mox6op 00opyIOBaHUS
B 3aBICUMOCTH OT BHa
[TEXHOJIOTHIECKOTO
mporecca
OIIK-3. Cnioco6en |OITK-3.1. 3Haer Ha 6a30BOM Ba3zoBbiii
MCII0JIb30BATh ITpumenseT YPOBHe, C OIIMOKAMM:
BHAHUS BHAHUI [paIIOHAIHHEIC
MH)KCHEPHBIX MH)KEHEPHBIX HAYK|CIIOCOOBI SKCILTyaTalin
MPOLIECCOB MPHU B 00JIACTH MAaIIiH U
[PCHICHUN PKCILTyaTalluu [TCXHOJOTHYCCKOI'O
npodeccroHaIBHBIX[COBPEMEHHOTO 000pyIOBaHHS IPU
50— 69 Banay u [TEXHOJIOTUUECKOTO[TPOM3BOICTBE
- PKCILTyaTalun 000OpyIOBaHUS,  [POXYKIIMH IUTAHUS.
0as10B «32a4YTEHO»
COBPEMEHHOTO MprOOPOB U
TEXHOJIOTMYECKOTO [MEXaHU3MOB, 'Ymeet Ha 6a30BOM
00OpYIIOBaHUSI M [MCIIOJB3YEMBIX B [yPOBHE, C OLIUOKAMU:
MprOOpOB MHIYCTPUHI TPOU3BECTH PacyeT U
MMATaHAS moxo0op 00opyIOBaHUS
B 3aBUCHUMOCTH OT BHUa
[TEXHOJIOTUYECKOTO
nporecca
OIIK-3. Cnoco6en |OITK-3.1. He 3naer Ha 6a30BoM Komnerenuuu He
MCIIOJIb30BATh [Mpumensier YpoBHe: chopMupoBaHbI
BHAHUA BHaAHU [PalOHAJIbHBIC
MH)KEHEPHBIX MH)XCHEPHBIX HAYK|CIIOCOOBI AKCILTyaTalluu
[IPOLIECCOB NpHU B oOnacTu MalluH U
[peIICHIH PKCILTyaTaIuH [TEXHOJIOTHIECKOTO
Mpo¢eCCHOHATBHBIX[COBPEMEHHOTO 000pyIOBaHUS MIPH
MeHee 3anad u [TEXHOJIOTUIECKOTO[IIPOU3BOICTBE
50 PKCIUTyaTalUH 000pyIOBaHUS,  [IPOXYKIIMH HTAHUS.
0asi0B (HE 3AUTEHO» COBpeZ/[eHHOFO npnr(%pOB u o
TEXHOJIOTUYECKOTO [MEXaHU3MOB, He ymeeT Ha 6a30BOM
00OpYIOBaHUSI U [MCIIOJIB3YEMBIX B [yPOBHE:
mprbopoB VHyCTPUU [IPOU3BECTH PACUYET U
MUTaHUSA o 00p 000PYIOBaAHUS
B 3aBUCHUMOCTH OT BHU1a
[TEXHOJIOTUYECKOTO
nporecca
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