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1. lleanb ocBOeHNSI AUCUUILIHHBI

Henp mucrummmael: U3ydnTh (GU3HKO-XMMHYECKHE OCHOBBI MPOIIECCOB W THIIBI AIIapaToB,
HCIIOJIb3YEMbBIX B PA3JIMYHBIX OTPACIAX XUMUUYECKON TEXHOJIOTUU

3amaun JUCHMILINHLI:

M3yYUTh MEXaHWYECKHE, THUAPOMEXaHWYECKHEe, TEIJIOBbIE M MAacCCOOOMEHHBIE IPOIIECCHI
XUMHYSCKOM TEXHOJOTHH,

M3y4YUTh TPHUHIMIB YCTPOWCTBA, NPHUHIMIIBI PabOTBl M METOIbI pacyera arapaTos,
MpeAHa3HAYEHHBIX JUIsl MPOBEICHUS PA3IMYHBIX XUMUKO-TEXHOJIOTUYECKHUX MPOLIECCOB;

03HAKOMUTHCS C MeToJaMu BbIOOpa Marepuaja KOHCTPYKIIMM B 3aBHUCHUMOCTH OT
TEXHOJIOTHYECKUX YCIOBU;

Croco0aMu 3aIuThl OT KOPPO3HUH;

palMOHAIBHBIM KOHCTPYMPOBAHHUEM aIIIAPATOB C YYETOM KOPPO3HOHHBIX MPOLECCOB.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
Kypc 0a3upyercss Ha 3HAHUSAX, MOJYYEHHBIX CTYACHTAMH B OOJIACTH €CTECTBEHHO-HAYYHBIX
JUCIUIIINH. bazosbie JUCHUITIIMHBI: 0611_[21}1 U HCOpPraHHUYCCKasaA XHUMMUA, Q)HBI/IHGCKaﬂ XHUMHUA,
AaHaAJIMTHYCCKasd XUMHUA U (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/I€ METOABI aHaJIMU3a. 3HaHI/I$I, IMMOJIYYCHHBIC CTYACHTAaMU
IIpU U3YUYCHUHN JUCLHUIIINHBI, 6y,ZLYT HCIIOJIb30BATLCA IIPpU HAIIMCAHUHN BKP.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILIHHE
[Inanupyemble pe3ynbTaThl OOY4YEHHs] MO TUCHUILUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesyasTatamu ocBoeHust OI1OII (koMmeTeHIMAMY U UHANKATOPaMH JOCTHKEHUSI KOMITETCHITUH )

npoueccax u
OKpYXaroleM MUpeE,
OCHOBBIBAasICh Ha
3HAHUAX O CTPOCHUU
BeILIeCTBA, PUPOJIE
XUMHYECKOH CBSI3U U
CBOMCTBax
pa3IMYHBIX KJIACCOB
XAMHAYECKUX
3JIEMEHTOB,
COCIMHECHUH,
BEIIECTB U
MaTepHagoB

MPOLIECCOB, MPOUCXOISIINX B
OCHOBHBIX TEXHOJIOTHYECKHX
anrnapaTax U B IPUPOIHON
cpene

OCHOBHBIX TEXHOJIOTHYECKHX
anmaparax u B IPUPOIHOM
cpene (OIIK-1.2)

dopmupyembie [Tnanupyemsbie pe3yapTaThl 00y4YEeHUs 10 AUCIUILUIMHE, B
KOMIICTCHIIU (KOZ[, COOTBETCTBUM C UHAUKATOPOM HOCTHMIKCHUSA KOMIICTCHIINNU HaunmeHnoBaHue O11eHOYHOTO
COZIEpXKaHNE WNunukaTop qocTHKEeHUs PesynbTathl 00yUeHUs 10 cpencTBa
KOMIIETEHIIMH) KOMIICTCHIINH JUCHUIIINHE
OIIK-1 Cnocoben OIIK-1.3 Hcnons3yet 3HaTh MEXaHU3MBI BOIIPOCHI, TECT
H3y4aTh, MEXaHU3MBbI XUMHUYECKHX XUMHYECKHUX PEaKITHid,
AQHAJIU3UPOBATh, PpeaxIuii, MPOUCXOAAIINX B MPOUCXOAIUX B
HCIO0JIb30BATh TEXHOJIOTUYECKUX IIPOLECCAX | TEXHOJIOIMUECKUX MpoLieccax
MEXAaHU3MBI U OKPY>KaOILEM MUPE u okpyxarouiem mMupe (OITK-
XUMHYECKHX 1.3)
peakiuii, OIIK-1.2 U3yuaet u YMETb aHaJU3UPOBAThH
HPOUCXOJANINX B aHaIM3upyeT (HU3UKO- (hU3UKO-XUMHYECKHE OCHOBBI
TEXHOJIOTHICCKUX XUMHUYECKUE OCHOBBI IIPOLIECCOB, NPOUCXOIAIIUX B

TIK-3 Crocoben
MPOEKTUPOBATH
XUMUKO-
TEXHOJOTHYECKUE
MIPOIIECCHI

[1K-3.2 [Ton6upaer
000pyI0BaHUE IS
NPOU3BOJICTBA
HEOPraHWYECKUX BELICCTB

BJIaJIeTh HABBIKAMH MOA00Pa
000pyIOBaHUS IS
MIPOM3BOJICTBA
HEOPraHUYECKHUX BEIIECTB
(TTIK-3.2)

BOIIPOCHL, TECT




4. CTpyKTYypa ¥ coiepkaHne TUCHUUILTHHbI
OO01mmas TpyI0eMKOCTh TUCHIUTUIHHBI COCTABISET 4 3a4eTHBIE eMUHUIBI, 144 yaca.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNIMHBI

KonraktHas padota
00yJaromuxcs ¢ <
MeAarorn4yeckuM paboOTHUKOM 5 ®opma
Q TEKyIIEero
§ 2 2 - KOHTPOJIA
o =l 5| § 3 CIIeBAEMOCTH
Ne Paznen (Tema) TUCHMIUIMHBI 3 5 & E = = (no rexem
i\ it auch Zl =] ol o 3 =8 § g o ceMecTpa),
3Bz g 2% E g 2| o
5 3 & E = > = 5 | mpoMexyTo4HOM
= E = 5 o 2 § g aTTecTauu(IIo
2l & = Q < ceMecTpam)
al s §
[
1 | OcnHoBuble 3akoHOMepHOCTH | 4 | 6 YCTHBII Onpoc
MPOLIECCOB XUMUYECKOU 10
TEXHOJIOTHH.
2 | Mexannveckue npouecceiu | 4 | 8 | 4 6 TeCTHpOBatie
anmnaparsl
3 I'mapomexanuyeckne 4 |8 |4 10 TecTHpORAHHE
MIPOIIECCHI U almaparhkl.
OCHOBBI T'MJIPABIUKHU.
4 | Tennoobmennsle npoueccbin | 4 | 4 | 4 11 TeCTHpOBArHE
anmnaparhl.
5 | Maccoobmennsle mponeccsiu | 4 | 6 | 4 24,8 TectipoBaiie
arnmaparsbl.
Bcero 3a cemectp 144 | 32 | 16 + 52 235| 61,8 JKk3.(26,65)
Hroro 144 32 | 16 52 1235( 61,8 26,65
4.1.2. CoaepskaHue TUCHMILJIMHBI
4.1.2.1. IlepeyeHnb JeKUM
Cemectp 4

Pazoen 1. OchosHvle 3aK0OHOMEPHOCIU NPOYECCO8 XUMUUECKOU MEXHONOUU.
Jleknnus 1.

Brenenue. Bozauknoenue u pazsutue kypca [IAXT (2 gaca).
Jleknms 2.

OcHOBHBIE 32aKOHOMEPHOCTH MPOLIECCOB XUMUYECKON TEXHOJIOTHH (2 yaca).
Jleknnus 3.

Teopernueckre 0CHOBBI POLIECCOB XUMUUYECKOM TEXHOJIOTHH (2 yaca).
Pasoen 2. Mexanuueckue npoyeccwl u annapamaoi
Jlexkuus 4.

I'mnpomexaHnueckue MpoLeccsl U anmnapartsl (2 yaca).
Jlekuus S.

OcHoBbI rugpaBianku. OCHOBHbBIE CBOMCTBA KUAKOCTEH (2 yaca).



Jlexknus 6.

IMuapocratuka. ['mapocTarrndeckoe naBieHre U ero cBoicTBa (2 Jaca).
Jlekumus 7.

[IpuknanHoe npakTUYeckoe MPUI0KEHNE OCHOBHBIX 3aKOHOB ruApocTaTUKU. OCHOBHOE
ypaBHEHHE THJIPOCTATHKU (2 yaca).
Pazoen 3. I'uopomexanuueckue npoyeccol u annapamoi. OCHO8bl 2UOPABIUKU.
Jlexnus 8.

I'uaponuHamuka. Buapl ABMKeHU )KUaKOCTeH (2 yaca).
Jleknusa 9.

TpancopTupoBaHHEe JKUIKOCTEH U ra3oB (2 yaca).
Jlexnus 10.

Hacocsl: xapakrepuctuka u cBoiictBa. OmnpeneneHue U kiaccupukaiys HaCOCOB, TUIIOBas
cXxema HaCOCHOM yCTaHOBKH (2 ydaca).
Jlexuus 11.

Paznenennie HEOTHOPOIHBIX Ta30BbIX CUCTEM. Y CTPOWCTBO M MPUHIIMIT PaOOTHI IIUKIOHOB (2
Jaca).
Pazoen 4. Tennoobomennvie npoyeccol u annapamei.
Jexuus 12.

TemoobmenHbIe nporiecchl. Temnnopoii OanaHc (2 yaca).
Jlexuns 13.

[IpompbiiieHHBIE CITOCOOBI TTOABO/Ia M OTBOJIA TEILJIOTHI B allliapaTax XuMHUYECKOU
TexHoJoruu. Temnoornauya 6e3 N3MEHEHUs arperaTHOro COCTOAHUS (2 yaca).
Pazoen 5. Maccoobmennwie npoyeccol u annapamol.
Jlexuus 14.

BremapuBanne. OCHOBHBIE BEIMYMHBI, XapaKTEPHU3YIOIINE padOTy BRITAPHOTO amnmapara (2
Jaca).
Jlekuus 15.

Maccoobmennsble nporiecchl. Kiaccugukanus MacCooOOMEHHBIX MPoIieccoB (2 vaca).
Jlekuus 16.

Kpucrannuzamnus. MemOpannblie nporiecchl. Kunetrka mporiecca kpuctaumnusanuu (2 gaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHI

Cemectp 4
Pazoen 2. Mexanuueckue npoyeccol u annapamaol
IIpakTH4eckoe 3ansaTue 1

YcTpolicTBa HENPEPHIBHOTO TPAHCIIOPTa JIsl TOPU30HTAILHOTO epeMelieHus (2 yaca).
IIpakTH4eckoe 3ansaTHe 2

N3menpuenne TBepAbIX MaTepuanoB. Bunabl npobunok (2 yaca).
Pasoen 3. I'uopomexanuueckue npoyeccol u annapamsi. Ocho8bl 2UOPAGIUKU.
IIpakTuyeckoe 3ansaTue 3

CriocoOblI 1 cpeicTBa IepeMeNIMBaHNs PEaKIIMOHHBIX Mace (2 Jaca).
IIpakTu4yeckoe 3ansaTHe 4

Mertoap! oborarienus celpbs. @nortarus (2 yaca).
Pazoen 4. Tennoobomennvie npoyeccol u annapamel.
IIpakTuyeckoe 3aHATHE S

Mertoapl pa3feneHust 1 OYNCTKH Ta30BBIX cMeceit (2 gaca).
IIpakTH4eckoe 3ansATHE 6

Juctumsiius u pektudukanus (2 yaca).
Pa3zoen 5. Maccoobmenmnsvie npoyeccel u annapameoi.
IIpakTHyeckoe 3ansitue 7

ParmonanbHo€ NCIOIb30BaHUE TEIUIA IPOAYKTOB PEAKIIMU HITH OTXOISAINX ra30B (2 yaca).
IIpakTnyeckoe 3ansiTue 8

AOGcopOmus. YCcTpoiCTBO U MIPUHIIMI JSHCTBHS abcopOepoB (2 vaca).



4.1.2.3. IlepevyeHnn 1a00paTOPHBIX padoT
He mnanupyercs.

4.1.2.4. [lepeyeHb TeM U y4eOHO-MeTOAUYECKOE o0ecleueHre CAMOCTOATEIbHOI

padoThbI

IlepedyeHb TeM, BBIHECEHHBIX Ha CAMOCTOSATEIbHOE U3YUYEHHE:
1. OcHOBBI TEOPUH NTEPEHOCA KOIMUYECTBA ABUKEHUS (MMILYJIbCa), SHEPTUU (TEIUIOTHI) U MACCHI.
2. Cusibl, ACUCTBYIONIME B peajbHOM KUAKOCTUH. OCHOBHBIE XapaKTEPUCTUKHU MTOTOKA.
3. OcHOBHOE ypaBHEHHE NIEpEHOCA CyOCTaHIIUM.
4. I'mapocraruka. ['mapocrarndeckoe napieHue. ®U3NUYECKU CMBICII.
5. Pa3MepHOCTh B CUCTEMHBIX U BHECUCTEMHBIX €IMHULIAX.
6. Iuddepennmanbuple ypaBHEHHS paBHOBECHS Didiepa.
7. OcHOBHOE ypaBHEHME TUIpocTaTUKU. Buasl Hamopa. 3akoH Ilackanst u ero mnpaktuueckoe
HPUIIOKEHHUE.
8. Cuna nmaBieHUs KHUIKOCTH Ha IUIOCKHE M KPUBOJIMHEHHBIE CTeHKU. [IpmOopbl ans m3MepeHus
ABJICHU.
9. 'mppoauHamuueckue npouecchl. CKOpOCTh U pacxo] )KUIKOCTH.
10. YcTaHOBUBIIMKCS U HEYCTAHOBUBIIUNCS ITOTOKU. Y paBHEHUE HEPA3PHIBHOCTH.
11. OcHOBHBIE ypaBHEHUS JBMXKEHUS KUAKOCTEH, THAPOAMHAMHUYECKAs CTPYKTYpa OTOKOB.
12. YpaBuenue bepuynnu i naeanbHol (HEBA3KOM) )KUIKOCTH. Y paBHeHUe bepHysun 1715 moToka
peasbHOM JKUKOCTH.
13. 'mapoarHaMuKa 3€pHUCTBIX MaTepUaIIOB.
14. I'upaBauyecKoe CONpPOTUBIIEHUE 36PHUCTOTO €105 (UM HAacal0UHBIX KOJIell).
15. Pa3nenenue »kUIKUX U ra30BbIX HEOJHOPOIHBIX CUCTEM.
16. Kinaccuduxanus HeoJHOPOAHBIX cucTeM. MeTobl ux pasaenenus. OcaxaeHue.l paButaliuonHoe
OCaXKCHHUE.
17. ®unbrpoBanue. Onucanue mpouecca. YpaBHeHHE GHIBTPOBAHMSL.
18. Knaccuduxanus, yctpoilcTBo u 001actu npuMeHeHus: GuibTpoB.
19. Hentpudyruposanue. dakrop pazaeneHus. OTCToiHbIe U GUIBTPYIOIIKE HEHTPUDYTH.
20. Cenaparopsl. ['mapouuknonsl. Knaccuduxamus uneHTpudyr; pacueT NpOU3BOAMTEIHLHOCTH,
pacxoj SHEPTuHu.
21. Knaccudukanusi HaCOCOB, BEHTUIISITOPOB, KOMIIPECCOPOB.
22. [Tapametpsl paboTbl HacocoB. [lopIiiHeBbie HAcOCHI. Y CTPOICTBO.
23. BennuuHa co3aBaeMoro Haropa, Npou3BOIUTENHFHOCTb, MOTPeOIIsieMast MOITHOCTb.
24. llenTpoOexxHbIe HACOCHL. Y CTPOMCTBO M MPUHLIUI IeHCTBUs. Paboune XapakTepuCTUKY.
25. BeinmapHsble annapathl IOBEPXHOCTHOTO THIA, UX MPUHIUIHAIBLHBIE CXEMBI.
26. MaccooOMEHHBbIE MTPOLECCHI U amaparsl.
27. O6mue cBeACHUSI 0 MAaCCOOOMEHHBIX TIpoIleccax co CBOOOHOM rpaHulielt pazzena das.
28. Hanpasnenue Macconepeiauy 1 ABMXKYIIas CUIa MacCOOOMEHHBIX MPOIIECCOB.
29. OCHOBBI TEOPUH Maccolepeayu U METO/Ibl pacyeTa MacCOOOMEHHOW anmnaparypsl.
30. YpaBHenue macconepenaun. Macconepenada ¢ TBepoi ¢a3oil. YpaBHEHHE MacCONIPOBOIHOCTH.
31. MaccooOMeHHBIE TIPOIIECCHI C HETTOIBI)KHOW TTOBEPXHOCTHIO KOHTaKTa (has.
32. ITonoOue mporeccoB Maccornepeiaun ¢ TBepaoil pa3oi, onpeaeneHne Noist KOHIEHTPALU.
33. Abcopbmus. Obnacts npumeHenus. PapHoBecue npu abcopOuuu. 3akoH ['eHpu.
34. PacnsutuBarone abcopoepnl. Cxembl a0COPOLIMOHHBIX YCTaHOBOK. JlecopOrus.
35. Apncopbuuss u uoOHHBIM oOmeH. OO6macte mnpuMmeHeHus. AjcopOeHThl. PaBHOBecue mpu
aacopOuuu. YpaBHenue JIsHrMIOpa.
36. Cratudeckass U JMHAMHYECKash aKTUBHOCTH ajcopOeHTa. Bpems 3ammTHOTO JEUCTBHUS CIIOSI
ajicopOeHTa.
37. CxeMbI aicOPOIIMOHHBIX YCTaHOBOK. IOHOOOMEHHBIE TIPOIIECCHI.
38. Auctmmnsanus u pektudukanus. O0ume cBeaeHuUs.
39. YpaBHeHUE paBHOBECHS CUCTEM, IMOTUMHSIONMINXCS 3aKOHY Payis.
40. I'padmueckoe n300paxeHre TUHUH PaBHOBECH. BHUIbI MepErOHKH.
41. Knmaccudukamnus OuHapHBIX )XUIKHX cMeceid. [Ipocras neperonka. @pakimoHHas meperoHka.



42. Kpucramnuzanus. Kpucrammmsanus u3 pactBopoB. @u3nueckrue 0CHOBBI ITpoliecca.
43. Kunermka kpucraumsanuud. Teopun Kpuctaumzanuud. CrnocoObl  KpHCTAIU3AINH.
Kpucrannuzaropsl. Pacuer kpucrannuzaropa.
44. Kpucrannuzanus U3 pacijiaBoB.
45. MembOpannbie npornecchl. Krnaccudukanus MeMOpaHHBIX IpolieccoB. MexaHu3M MeMOpPaHHOTO
nporecca. MacconepeHoc yepe3 MeMOpaHy.

Jnist caMOCTOSITENTbHONH pabOThl MCIONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOCHHUIO
JUCLMIUIMHBL U U3/1aHUS U3 CIIUCKA NPUBEIEHHON HUYKE OCHOBHOM U IOIIOJIHUTEIBHOM JIUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedeparos, TP, PI'P, PIIP

He mnanupyercs.

4.1.2.6. IlpumepHblii IepedyeHb TeM KYPCOBBIX padoT (IIPOEKTOB)
1. Pacuer MHOTOKOPITYCHOM BBIIAPKH CYIb(PATHBIX U CYJIb(UTHBIX IIEIOKOB.
2. PacueT aGCOpOIIMOHHON YCTAaHOBKH.
3. Pacyer HenpepbIBHO-AEHCTBYIOIIEH PEKTU(PUKALIMOHHON YCTAaHOBKH Ui pa3jesieHus] OMHapHbIX
CHCTEM.
4. Pacyer cymmIbHOM YCTaHOBKH.
5. YeTpolcTBO, IPUHIMIT ACUCTBUSA U pacdeT IIEHHOT'O allapara.
6. YcTpoHCTBO NPUHIMII ASHCTBUS U pacyeT abcopOepa.
7. Pacder TeminooOMEHHOTO ammapaTa Ui HarpeBaHWs OPraHMYECKOH >KUAKOCTH HACBHIIICHHBIM
BOJISIHBIM IIAPOM.
8. Pacuet u npoektupoBanue adbcopoepa.
9. Pacuer u npoeKTUPOBaHUE IBYXKOPITYCHON BBIMAPHON YCTAaHOBKHU.

5. O0pa3oBare/ibHbIE TEXHOJOTHH
Jlns peanu3aliy MO3HaBaTeNbHONW U TBOPUYECKON aKTUBHOCTHU CTYAEHTA B y4eOHOM Ipolecce
UCTIONIB3YIOTCSl COBPEMEHHBIE 00pa30BaTeNbHBIE TEXHOJIOTHH, JAOUINE BO3MOXKHOCTH ITOBBIIIATH
KayecTBO oOpa3oBaHusi, Oojee H(PQPEKTUBHO HCIONB30BaTh yueOHoe Bpems. Illpumensrorces
NIACCUBHBIE W WHTEpaKkTHUBHBIE (opMbl 3aHATHH. CTYAEHTHl BBHINONHAIOT WHAWBHIyaJIbHBIE H
rpynmnoBslie 3a1anus. [logpo6HOe 00bsICHEHNE TEOPETUUECKOTO MaTepraa Ha JIEKIIMOHHBIX 3aHATUAX
MO3BOJISIET CTYACHTaM NMPUMEHSATh CBOW 3HAHMS MIPU PEUICHUH MPAKTHYECKUX 33 JaHHH.

6. OneHoYHbBIE CPeACTBA AJIA TEKYLIEero KOHTPOJIA YCIIeBaeMOCTH,

HpOMe)KyTO‘-IHOﬁ arTreCTalm 10 uToraMm OCBOCHHUA JUMCHUIIIMHDBI.
q)OHI[BI OLICHOYHLIX MaTCpHaJIOB (CpC,Z[CTB) MPUBCACHLI B IIPHUJIOKCHUU.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecneYeHne JUCIUILIUHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEepaTypa Mo AMCUUILIMHE

1. Cmans, JI. B. Ilponeccel u anmapaTsl XuMU4eckoil TexHomoruu. Yacte 1 : ydyeGHOe
nocobue / JI. B. Cwmans, A. B. Uepkaco, 0. H. OcunoB. — benropon : benropoackuii
roCyJapCTBEHHbIN TexHonornueckuii yausepcuter um. B.I'. lllyxosa, ObC ACB, 2016. — 77 c. -
http://www.iprbookshop.ru/80521

2. Bnacosa, I'. B. OcHOBHBIE MPOLIECCHI U anmapaThl XUMUYECKONH TEXHOIOTHH : y4eOHUK / I
B. Brnacoga, JI. A. Uyauesuu, H. A. TluBoBapoBa. — MockBa, Bonorna : Madpa-Uuxenepus, 2022.
— 188 c. - https://www.iprbookshop.ru/124246



7.2. lonoHUTEIbHAS Y4eOHO-MeTOAUYECKAsl JJUTEePaTypa Mo JUCHHUIIJIMHE

1. Pazunos, A. U. Ilpomecchl u anmapaTbhl XUMAYECKONW TEXHOJOTHH : yuyeOHoe mmocobue / A.
N. PasunoB, A. B. Kmmnos, I'. C. [paxkonoB. — Kazanp : Kazanckuii HarmoHaIbHBIN
HCCJICIOBATEIIbCKUN  TEXHOJOTUYECKUM  YHUBEPCHUTET, 2017. — 860 C. -
http://www.iprbookshop.ru/75637

2. IMuxanoB E. C.IIpomecchl u anmaparsl 3alIMThl OKpYKaroleu cpeabl. Mexanudeckue u
du3nYeCcKue METOJBI OYMCTKH MPOMBIIICHHBIX BBIOPOCOB B atMocdepy U ruapocdepy: yuedHoe
nocobue, 2015 - https://dspace.www1.vIsu.ru/handle/123456789/4205

3. I'yxens, 10. A. [lponeccsl u annaparsl xumudeckoi texuosioruu. Y.3. MaccooOmeHHbIe
mporecchl W amnmapathl : ydeObHoe mocodme / FO. A. I'yxenb. — bnaroBemenck : AMypCKHi
rocyiapcTBeHHsblil yauBepeuret, 2020. — 145 ¢. - https://www.iprbookshop.ru/103908

4. Tyxens, . A. Ilpomeccel u amnmapaTel XUMHYeCKOHM TexHosoruu. Y.1.
['mapomexaHnyecKue MpoLecchl U anmaparsl : yuyeonoe nmocooue / 10. A. I'yxens. — bnaroBenienck
: AMypckuii rocyaapcTBeHHbIi yHuBepeuteT, 2019. — 96 ¢. - https://www.iprbookshop.ru/103906

5. T'yxenb, FO. A. Ilpouecchl u ammaparbl XuMU4YecKoud TexHosioruu. Y.2. TersoBbie
mpoueccsl W amnmapathel @ yuyebHoe mocodue / FO. A. I'yxxenb. — brnaroBemenck : AMypckuit
rocyaapcTBeHHblil yauBepcuret, 2020. — 65 c. - https://www.iprbookshop.ru/103907

7.3. llepeyeHb HH(POPMALTMOHHBIX TEXHOJIOTHH, HCIIOJIb3YEeMbIX IPHU
OCyLIeCTBJICHUHM 00pa30BaTEeJIbHOI0 NPOLecca N0 JUCHUILINHE, BKIIOYast
nepevYeHb NPOrpaMMHOr0 odecneyeHusi  MHPOPMALMOHHBIX CIIPABOYHBIX

CHCTEM

B  oOpazoBarensHOM  TpollecCe€  HUCHONB3YIOTCS  MH(OPMAIMOHHBIE  TEXHOJIOTUH,
pealu30oBaHHBIE HAa  OCHOBE  HWH(OpPMAIMOHHO-OOpa30BaTEIBLHOTO  MOpTajia  HWHCTUTYTA
(www.mivlgu.ru/iop), 1 nHGOKOMMYHHKAIIMOHHON CETH HHCTUTYTA!

- MPEIOCTABJICHUE YYEOHO-METOIUIECKUX MATEPHAIIOB B AJIEKTPOHHOM BH/IC;

- B3aMMOJICHICTBHME YUYAaCTHUKOB 00pa30oBaTEeNbHOTO TIpoIlecca Yepe3 JIOKaIbHYI CEThb
uHcTuTyTa U VIHTEepHET;

- TIPEeIOCTaBIIEHNE CBEJICHUN O pe3yibTaTax yueOHOU AeSTEIbHOCTH B DJIEKTPOHHOM JTUYHOM
KaOuHeTe 00yJaroerocs.

HNudopmannoHHble CIIPaBOYHBIE CUCTEMBI:

Chemport.ru - Xumuueckuit moprain. HoBoctu xumuu, padboTa Jis XUMHKOB, Gopym u p.
MaTepuabl.

Chemister.da.ru - Xumus. MeToauku CHHTE3a TPYII BEHIeCTB, OMOIMOTEKA IO XMMHUHU, 0a3a
JAHHBIX, POPYM.

[IporpammHuoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

7.4. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJI1 OCBOECHUS TUCIIMILIMHBI
iprbookshop.ru
e.lib.visu.ru:80
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE o0ecnedeHue I CIUTITHHbI
JlexuMOHHas ayguTOpUs

npoektop NEC Projector MP40G: noytOyk Acer 5720G-302G16Mi.

JlaGopaTopust BOJIOOTBEACHHS M BOJIOIIOATOTOBKH



Crenpg «OmnpeneneHne rupaBIndecKuX XapaKTEPUCTUK BOAOIPOBOIAHOM CETH»; KOMILIEKC
nabopatopHbiii  «McciaenoBanue mapameTpoB paboThl HacocoBy»; MakeT «Hacoc»;  KOMIUIEKT
y4eOHO-HaTTISAAHBIX TOCOOUH.

9. MeTOIll/I‘IeCKl/Ie YKa3aHusd 110 OCBOCHUIO TUCHUIIJIMHBI

I'myGoKOMYy OCBOEHHIO TEOPETHYECKOTO MarepHuaja CIIOCOOCTBYET IpelBapUTeNIbHas
IOJArOTOBKA, BKJIIOYAMOLIAs YTEHHE HpEIblAyIled JeKuuu, paboTy ¢ y4eOHbIMH MOCOOMSAMH U
HayyHbIMH MaTepuanamu. J[[ns ycHemHOro OCBOEHHMS TEOPETUYECKOr0 Marepuaia CTYIEHT
3HAKOMHUTCS CO CIIUCKOM PEKOMEHAYEMOW OCHOBHOW M JOIOJIHUTEIBHON JIMTEPATYPHl; YTOYHSET y
IpenojiaBaTessi, KakuM JIOTIOJIHUTEIBHBIM MOCOOUSM CIIEAYeT OTAaTh NPEANOYTEHHE; BEIeT
KOHCIIEKT JICKIMH M MpopabaThiBaeT JIEKUMOHHBIA MaTepuall, MOJb3yiACh KaK KOHCIIEKTOM, TaK U
yueOHbIMH TTocoOussMu. UToObI conmepkaTenbHas MHGOPMAIM IO TUCHMIUIMHE 3allOMUHAIACH,
1es1eco00pa3Ho U3y4yaTh €€ MO3TAlHO — IO TeMaM M B CTPOroi NOCJIEI0BATENBHOCTH, IOCKOIBKY
IIOCJIEIYIOLME TEMBI OIIUPAOTCS HA NPEIbIIYILHE.

IIp1 noAroTOBKE K MPAKTUYECKUM 3aHATHUAM 11€J€CO00Pa3HO MOBTOPUTH OCHOBHBIE MOHSTHUS
[0 TEME 3aHATUS, U3YyYUTh MPUMEPHI, BHUMATEIbHO IPOYUTATh HYKHYI TEMY, pa3o0paTbcsi CO
BCEMH TEOPETUYECKMMHU NOoJoXKeHUAMU. [l 6onee riryOOKOro ycBOEHHUsl MaTepuana KpaiHe BaKHO
00paTUTHCST 3a MOMOMIBI0O K OCHOBHOW M JONOJIHHUTENBHOW Yy4eOHOW, CIpPaBOYHOM JIUTEpaType,
KypHaJIaM WIHM K NPENoJaBaTeNio 3a KOHCyibTanued. Ha mpakTHueckux 3aHATHSIX NPOMAECHHBIN
TEOPETUYECKUI MaTepuall MOJKPEIUISIETCS pEIIeHWeM 3aJad [0 OCHOBHBIM TEMaM JHCLUILIMHBIL.
Pemas 3agady, CTyIeHT AOJDKEH MPEIBAPUTENIBHO MOHATH, KAKOW TEOPETUUECKUA MaTepHall HYKHO
UCIOJIb30BaTh M HAMETHUTh IUIaH peueHus. B koHue 3aHsATHs oOyyarouiyecs: JE€MOHCTPUPYIOT
HOJIy4EeHHBIE PE3Y/IbTaThl IPENOIABATENI0 U IPH HEOOXO0AUMOCTH JI€1at0T PabOTy HaJl OIIMOKAMHU.

CamocrosiTenbHasi paboTa OKas3blBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHME JIMYHOCTH
OyaylIero crenuanucTa, OHa INIAHUPYeTCsl 00ydaroIumMces camocTodTenbHo. Kaxapiil oOydaronuiics
CaMOCTOSITENIFHO ONPEACISIET PeKUM CBOCH pabOThl M Mepy TPyAad, 3aTPauyMBacMOro Ha OBJIAJICHHE
y4eOHBIM COJEp)KaHUEM JUCUUILIMHBL. OH BBINOJHSET BHEAYAUTOPHYIO pabOTy U H3yueHHe
pa3zenoB, BBIHOCUMBIX Ha CAaMOCTOATEIbHYIO paboTy, MO JIMYHOMY HWHIMBUIYalIbHOMY IIJIaHy, B
3aBHCHUMOCTH OT €ro MOATOTOBKH, BPEMEHM U JPYTUX yciIoBHHA. BaxkHOI yacTbio paboOTHI CTyAEHTa
ABJISIETCS] 3HAKOMCTBO C PEKOMEHIYEMOM U TONIOJIHUTEIIBHOM JIUTEPATYPOU, OCKOJIBKY JIEKIIMOHHBIN
MaTepuan, NpHU BCEM €ro BaXHOCTU MJs IpolLecca W3Y4YEHHs AUCLHUIUIMHBI, COIEP)KUT JIMIIb
MUHUMYM HEOOXOJIMMBIX TEOpPETHUECKHX CBeAeHMH. Briciiee oOpa3zoBaHue mpeamnojaraer oOosee
riryookoe 3HaHue nmpeamera. Kpome toro, oHO mpenmnonaraeT He TOJIbKO YCBOGHUE MH(POpMALUU, HO
u (OpPMHUPOBAHHE HABBIKOB HCCIEAOBATEIbCKON paboThl. s »TOro HEOOXOAUMO H3ydaTh |
CaMOCTOSITENIEHO aHAJIM3UPOBATh CTAThbU MEPUOANYECKUX U31aHNUN U IHTepHET-pecypChl.

KypcoBas pabGoTa BBINOJNHAETCS B COOTBETCTBUM C METOJAWYECKMMHU YyKa3aHUSIMU Ha
KypcoByto paboty. OOyuaromuiicsi BBIOMpaeT OJIHy M3 YKa3aHHBIX B IIEPEYHE TEM KypCOBBIX paloT,
UCXOJSl U3 CBOMX MHTEPECOB, HAIMYUS COOTBETCTBYIOUIUX JIMTEPATYPHBIX U MHBIX HCTOYHUKOB. B
XO/Ie BBIIIOJHEHUSI KypcoBOi paboThl IpernoaBareib NPOBOAUT KOHCYIbTallMKU oOyyatomerocs. Ha
3aKJIIOUMTENBHOM 3Tare o0ydarouuiicss opopmiIseT MOACHUTENbHYIO 3alUCKY K KypcoBOM paboTe u
BBITOJIHSIET €€ 3aIIUTY B IPUCYTCTBUM KOMUCCHUHU U3 TIpernojaBarenei kadeapsl

dopma 3aKITIOUYUTEIBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTTecTaluuu — 3K3aMeH. [[ns
IPOBEICHUS IPOMEXKYTOUHOM aTTecTaly Mo JAUCHUILINHE pa3paboTaHbl (HOH/ OLEHOYHBIX CPEACTB
U OaTbHO-PEUTHHIOBAs CHCTEMa OIEHKH YYeOHOW JAesSTeNhbHOCTH CTyneHTOoB. OreHka 10
JTUCLUIUIMHE BBICTABISETCS B MH(DOPMAIMOHHOW CHCTEME M HOCHT MHTETPHUPOBAHHBIM XapakTep,
YUUTBHIBAIOIIMIA pe3yibTaThl OLICHUBAHUS YJYacTHUs CTYACHTOB B ayIUTOPHBIX 3aHATHUSAX, KaUeCTBA U
CBOEBPEMEHHOCTH BBIIIOJIHEHUSI 3aJaHUM B XOJ€ MW3YYEHHs JUCLUUIUIMHBI M TPOMEKYTOUYHOU
aTTeCTalUN.



IIporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanusMu OI'OC BO mo HampaBieHHIO
18.03.01 Xumuueckass mexuonocus ¥ TNPOGUIIO TOATOTOBKH  Xumuueckas mexHOA02Us
HeOP2aHUYeCcKUx 6eujecms
PaGouyto nmporpaMmy cocTaBui K.X.H., doyenm Epmonaesa B.A.

[TporpamMma paccMoTpeHa u oo0peHa Ha 3aceqanuu kapeapsl 75

nportokoi Ne 18 ot 11.05.2022 ropa.
3aeayromuii kadenpoit 7h Illapanos P.B.
(ITonmuce)

Pabouass mporpamma paccMOTpeHa W OAO0OpeHa Ha 3acelaHud Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 6 ot 12.05.2022 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B.
(ITonmuce) (®.1.0.)




JIuer aktyanuzanum padoyeii nporpaMMbl AU CHUIITHHBI

[Tporpamma ogo0peHa Ha

y4eOHBIH TOJI.

[Tporokon 3acenanust kKageapnl Ne

3aBenyrommii kKageapoit

[Tporpamma ooOpeHa Ha

[Tporokon 3acenanust kKageapnl Ne

3aBenyronmii kKageapoit

[Tporpamma otobpeHa Ha

oT 20 ropa.
(IToxmuce) (®.1.0.)
YUEOHBIH TO/I.
oT 20 ropna.
(ITonmuce) (®.1.0.)

YUeOHBIH TO/I.

[Tporoxon 3aceqanus kageapnl Ne

3aBenyromnuii kageapoit

oT 20 ropa.

(ITonmuce) (®.1.0.)



Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
[Ipoueccsl u anmaparsl XUMUYECKOU TEXHOJIOTUU

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE

Tecr:

-JlaBieHue, mpu KOTOPOM NMPOU3BOJATCS I'MIPABIMYECKUE UCTIBITAHUS, HA3bIBAETCH. ..

- Hanbospiee 3Hauenus 1aBieHus, 00eCIeunBarolIee 3aJaHHbII PEKUM SKCIUTyaTaluy - ...

- TennooOMEHHUKH C HEMOJBMXHBIMH TPYOHBIMU peEIIETKaMHU HENb3sl UCHOJIb30BATh IPU
pa3HOCTH TeMIeparyp cpen bonee. ..

- TeriooOMeHHUKHN THUIIA «TpyDOa B TpyOe» UCHONb3YIOT IPU Pa3HOCTU TEMIIEPATyp Cpes He
oonee ...

- B mponecce skcmtyaTaiiiy HacaJOYHbIX KOJIOHH MOKET IIPOU30MTH. .. HACAAKU

- ... KOJIOHHA IpPEJCTaB/IsIeT cO00M HECKOJIbKO IMPOCTBIX KOJOHH, 0ObEIUHEHHBIX B OOIIEM
KOpITyce M pacloyIOKEHHBIX O/IHA HaJl IPYroi

- B nuHaMuveckom pexxumMe paboTaroT. ... TAPEIIKH

- Ilomnas  xoMmmeHcanus  TeMIeEpaTypHbIX  HamnpsDKeHUH  obecrieuMBaeTcsi B
TEMI000MEHHUKAX. . .

C HEMOJIBUKHBIMU TPYOHBIMU pELIETKaMU

¢ U-o6pa3abiMu TpyOamu

C IUIaBaroIIe roJIOBKOU

C KOMIIEHCATOPOM Ha KOXKYyXe

- Paznenenue cmecei, cocTosiMX M3 KOMIIOHEHTOB C HU3KMMHU TeMIIEpaTypaMH KHIIEHUS,
OCYILIECTBJISIOT IPH. ... JaBJICHUU

MOBBIIIEHHOM

MTOHMKEHHOM

aTMoCc(epHOM

- Jlns pa3geneHHs KOMIIOHEHTOB C BBICOKMMH TEMIIEpAaTypaMH KHIIEHUS PEKTHU(UKAIIIO
HOPOBOJMAT IPH .... IaBJICHUU

TTOBBIIIIEHHOM

MOHUXEHHOM

aTMochepHOM

- Kpennienne S-00pa3HbIX 3JIEMEHTOB K OMOPHBIM 110JIOCAM OCYILIECTBIISIOT IPU OMOIIH ...

- 4acTH S-00pa3HbIX TapesloK JOJKHBI ObITh OOpaIeHbl B CTOPOHY CIIMBA >KUJIKOCTH C
TapesKu

-Ocob6eHHOCTh PaldOoTHI ..... KOJIOHH — HEOOJIbIIOE TUAPABINYECKOE COMPOTHBIIEHUE, YTO
MO3BOJISIET UCTOIb30BATh UX B MPOLIECCAX BaKyyMHON peKTU(UKAIIIH

- BaxuelmmMm  SKCIUTyaTallMOHHBIM  TOKa3aTtejleM paboThl  KJIAMaHHBIX — TapesioK
ABIIAETCH. ........

- 1511 6€CKOIMAvYKOBBIX TAPEIOK OTKIOHEHHE OT TOPU30HTAILHOCTH JTOJDKHO COCTABIISTh. . ..

H/0 3 MM

H/0 1/1000 muameTpa KOJIOHHBI

H/M 1/3000 ntuamerpa KOJIOHHBI

- Hanbomnee mpocThl MO0 KOHCTPYKITUU U B AKCIUTyaTaIUH . ... OTOOMHUKH

- IIpu pabote ab- an- u 1ecopOEpoB ..... KOHIEHTPAIMY MOTYT BO3HUKHYTh NPH HapylIIeHUN
KOJIMYECTBEHHBIX MTOKa3aTeJIel ChIPhsI WIIH MPH MOTMAJaHu{ BO3IyXa B anmapaT

- TpyOBbI B evax coeTMHEHbI B €JMHBII 3MEEBUK MTPHU MTOMOIIH. ... .. Kamep

- Tlepen wmcmonp30oBaHHWEM Ta3000pa3HOTO TOIUIMBA B TPYOUaThIX IE€YaxX W3 €ro CoCTaBa
HE00XO0/IUMO OTIEINUT ...

- Haiitu cooTBercTBHE MeXAy THUIIOM TapelKH W OCHOBHBIMHM HKCIUIyaTallMOHHBIMHU
NOKa3aTeJsIMH:

1. S-o6pazHpie  A. TUHAMUYECKUHA PEXKUM PAOOTHI

2. KJanaHHbIE b. y3kui1 qMana3oH Harpy3ok



3. Curuatsle B. TouHOCTH yCTAaHOBKH U pabOTa ¢ YUCTHIMU SKUIKOCTAMHU

4. pemeryatele  ['. KonmaukoBas yacTh OOpallleHa B CTOPOHY CIIMBA KUIKOCTH.

- [lopsimok aBapuitHON OCTaHOBKH MEYH IPH .... — MIOTACUTh (DOPCYHKH, IPEKPATUTH MOAAYY
CBIPBS, IPOAYTH 3MECBUK MTAPOM.

- Haiitu cooTBETCTBHE MEXK Y alnaparaMy U XapaKTepHbIMU aBapUMHBIMU CUTYaLUSIMU

1. TEMI000MEHHUKH JKECTKON KOHCTPYKLUH

2. TpyOHBIN 3MEEBUK

3. abcopbep

4. IBIMOXOJ] TPYOUaTHIX Meueit

A. B3pbIB

b. pasrepmeTn3anus BCieACTBHE TEMIIEPATYPHBIX JedopManuii

B. Bosropanue caxu

I'. mporap u Bo3ropanue CbIpbst

-YBEIUYECHHUE .... CBUACTEIBCTBYET O HAPYLICHWHM TEILUIOBOIO peXHMa M yXyIUICHUH
TeIIonepeIayn

TeMIlepaTypa ChIpbsl Ha BBIXOJIE U3 TPYOHOIO 3MEEBUKA

TEMIIEpaTypa JbIMOBBIX I'a30B HaJ| IEPEBAIIBHON CTEHKOU

-Jlns mpenoTBpaieHusi mporapa TpyO HEOOXOIUMO MOIACPKUBATH .... B YCTaBJICHHBIX
npejenax
-Ilyrem BbDKUTAHUSI KOKCA TPOBOJISAT. ........ KaTaJn3aropa

-Illojaua  xJlajoareHTa  MpeAyCMOTpPeHa B amlmaparbl, IpeAHA3HAUYEHHbIE  JUIS
MPOTEKAHUA......... peakuuii

-Ilogaua TenyaoHOCUTENS IPEAYCMOTPEHA B allapaThl, IpeAHa3HAYEHHbIE JJIs IPOTEKaHMUS. ..
peaxkiun

-K peaxTopam c ... cioem Karaiam3aTopa OTHOCATCS TpyOUaThie U aqnadaTHYECKUe

- ...peaKTopbl MPEACTABIAIOT COOOH MYyCTOTENbIe ammaparbl, 3alOJHEHHBIE CJIOEM
KaTajau3aTopa

- Anmaparypa Juist IpOBeIeHHUs MTPOIECCOB XJIOPUPOBAHUS pabOTAET B YCIOBHIX CHUIIBHOM ...

- PeakunonHble anmapaThl MOJBEP:KEHbI HAWOOJBUIMM TEMIEPATYPHBIM JedopManusiM BO
BpEMSI. ..

- JInst nmpenoTBpalleHus pasrepMeTH3aluy PeakMOHHOTO anmapaTa co B3pbIBOM HE00X0IUMO
IIPEyCMOTPETh YCTaHOBKY. ..

- K ammaparam BHeIIHEW MbUIEOUYHCTKM HA YCTAaHOBKAX C IICEBJOOKWKEHHBIM CJIOEM
KaTajanu3aTopa OTHOCATCS

IUKJIOHBI

CKpyOOephI

ANEKTPOPUIBTPHI

pyKaBHBIE (DUITBTPHI

- Baxneitmmii mapameTp, omnpenensionuii  0€30MacHOCTh JKCIUTyaTallii  PEaKIIMOHHBIX
anmnaparos - ...

- ... YCTPOMCTBA MCTOJB3YIOT B PEAKTOPAX, JIJISi OCYIIECTBICHHS PEaKIMii B Ta30BOM (pa3e Ha
TBEPJIOM KaTajau3aTope

- Hacanku, pemerku, nud@y3opbl, CETKH U T.I., UCIOJIb3yEMblEe B PEaKTOpax C TBEPIbIM
KaTaJIu3aTOpOM, OTHOCATCS K ...yCTPOWCTBAM ra3opacipeleuTeIbHbIM

- Herounas 1ueHTpoBKa, HEHAJEKHOE KpEIUIGHHE JeTajeil, OTCYyTCTBHE CMa3KH,
YIJIOTHSIOIIEH U OXJIQXKJArOIEeH KUAKOCTH U T.JI. IPUBOJAT K ... HEHTPOOESIKHBIX HACOCOB

- Pazpymaromiee neficTBre Ha HACOC OKa3bIBAET. ..

- Pabora Hacoca B pexxuMe. .. MOXKET BbI3BaTh BUOPAITUIO

-IIpu sKcruTyaTali MOPILIHEBBIX HACOCOB OOCIYKHUBAIOIIUN MEPCOHAN JOJHKEH PEryispHO
«TPOCTYIINBATHY PadoTYy...

- W3Hoc ruiap3bl LWIMHIpA, MOJOMKa KJIAmaHoB, ceaesl M T.I. — O3TO XapaKTepHbIe
HEUCIPAaBHOCTH JUIA ... HACOCOB

-KOoHCTpYKTHBHO pa3nuyaroT HEHTPOOEIKHBIE U ... BEHTHIATOPbI



- [Ipy HeoOX0UMOCTH MOIAYH WIIA O0TCOCa OOMBIIIOTO KOJIMYECTBA BO3AyXa 0€3 H30BITOUHOTO
HaIopa MCIOJIb3YIOT ... BEHTHJISATOPBI
- ...YCTaHOBKH MOJPAa3ICISAIOT Ha BO3AYIIHBIC U Ta30BbIC

- OcHoBHOe TpeOoBaHUE, OOecreyuBaroliee HOPMAJIbHYIO paboOTy ... - COXpaHEHHE HUX
reOMETPHUECKON (POpMBI U 0OECIIeYCHHE TEPMETUIHOCTH BCEX DJIIEMEHTOB M YYaCTKOB COTPSKCHHM
-TpyGompoBoibl ¢ TeMIepaTypoil Hapy>KHOM MOBEPXHOCTH CTEHKU 0OJiee ... JOIKHBI ObITh

IIOKPBITHI N30JIUEN

- B camoii BepxHeil oTMeTKe TpyOOIIpOBOIOB YCTAHABIMBAIOT. ..

- B caMbIX HU3KHUX ydacTKax TpyOOIPOBOIOB IIPENyCMAaTPUBALOT ...

- CocrosiHue apMaTypsl U IPUBOJA IPOBEPSIOT

Ka)KJIbII MeCsIL

pas B rof

KaXKJble TpU Mecsila

- B peakTopax ¢ nceBIOOKMKEHHBIM CIOEM KaTalu3aropa Haubosiee XapaKTEpPHbIM BUAOM
W3HOCA SIBIISIETCA. . .

-Hau6onee cuinbHO M3HAIINMBAIOTCS BHYTPEHHHE JIEMEHTHI

TPyOYaThIX PEAKTOPOB

annabaTU4ecKux peakTopoB

PEaKTOPOB C MCEBIO0KMKEHHBIM CIIOEM KaTajlu3aTropa

PEAKTOPOB C pyOalkaMy 1 MeIlaiKaMu

-CKOpOCTh pa3orpeBa peakTopa Mpu IyCKe HE0OXOIMMO IMOAJEPKUBATh B YCTAHOBJIEHHBIX
npenenax A IpeloTBPALICHUS

Ieperpesa ChIpbs

BO3HUKHOBEHUS TEMIIEPATYPHBIX Jepopmanuit

pocTa JaBJICHUS

-B peakTopax-nonuMepusaropax UCHOIb3YIOT MEIIAIKH, CHA0KEHHBIE CIIELIUATbHBIMU. . .

-OCHOBHBIM ycClIOBUEM oOOecreueHusi 0e3aBapuiHOM AKCIUTyaTalli PEaKkTOpPOB C TBEPIBIM
KaTaJIn3aTOPOM SBJIIETCS PABHOMEPHOE pacIpeieIeHUe

CBIPBSl BO BCEX CEUEHUSIX ammapara

CBIPBS HA BXOJ€ B amnmnapar

KaTaJau3aTopa o BBICOTE anrmapara

-OCHOBHBIM HEIOCTaTKOM TpPyOYaThIX pEaKTOPOB SIBISETCS TPYIHOCTh TOAJCPKAHUS
TEMIIEPATYPHOTO peXUMa 110

CEUEHHIO TPYObI

CEUEHHUIO armapara

JUTUHE TPYObI

-OCHOBHOI1 HEIOCTATOK ...pEAKTOPOB — CIOKHOCTh PETYIMPOBAHUS TEMIIEPATYPHI IO BHICOTE
CJIOSl KaTanu3aTopa

-Jlns  mpenoTBpamieHuss  TeMIEpaTypHbIX  jaedopmanuii  Kopmyca B...  peakTopax
MPEeAYyCMOTpPEHA YCTAaHOBKA JIMH30BBIX KOMIIEHCATOPOB

TpyOUaThIX

annadaTHIeCKUX

peakTopax ¢ MellajJKaMu

- Peakuuio u pereHeparyio Karajau3aTopa IpoBOIAT B OJTHOM amrapare

B peaKkTopax ¢ pyOalkoi U MelanKkou

B PEaKTOpax ¢ HEMOJBUKHBIM CIOEM KaTajau3aTropa

B PEaKTOpax ¢ MCEeBA0OKIKEHHBIM CII0EM KaTanu3aropa

-Peakunio u pereHepanuio Karanuzaropa TMPOBOAAT B pa3IMYHBIX ammaparax mpu
MPOBEJICHUH TTpoliecca

B XKHUJKOH (haze

C MCTIOJIb30BaHUEM HEIO/IBHIKHOTO CJIOS KaTalln3aTropa

C MCIIOJIb30BAaHUEM I1CEBIO0KMKEHHOTI'O CJIOSI KaTaJlu3aropa

- HapymieHusi TeXHOJIOIMYECKOrO PeXHMa MpPHU MPOBEACHUU MPOLIECCOB OKUCIEHHUS MOXET
IIPUBECTU K ...



- [IpeBbllieHUE JOMYCTUMBIX MPEAETIOB CKOPOCTH XJIOPUPOBAHUSI MOXKET IPUBECTU K ...

- Jlns mpenoTBpalieHus pasrepMeTH3aluy anmnapaTroB, MPEAHA3HAUYCHHBIX Ul IPOBEICHUS
IIPOIIECCOB XJIOPUPOBAHUS, UX CIEAyeT U3rOTABIMBATh U3 MAaTEpPHAIOB, CTOMKHUX, B TIEPBYIO OUYepeIb

K BO3/ICHICTBUIO BHICOKUX JaBJICHUI

K KOppO3HUH

K BO3/ICHICTBUIO BBICOKMX TEMIEpaTyp

- Jlns ynaBIvMBaHUS KaTaaM3aTOPHOM MBUTM BHYTPH aIlllapaToOB C ICEBIO0KIKEHHBIM CI0EM
pPa3MeIaroT. ..

- [logaua kaTanu3aTopa B peakTop € ICEBAO0KHUKEHHBIM CIIOEM OCYIIECTBIISIETCS IOTOKOM. . .

- Ilomaua xaTtanm3aTropa B pereHepaTrop C ICEBJOOKI)KEHHBIM CJIOEM OCYIIECTBISETCS
IIOTOKOM. ..

-...Hacoca BKJIIOYAET pa300pKy, MPOBEPKY COCTOSIHUSA, YHCTKY, COOPKY M IIGHTPOBKY C
IPUBOIOM

-Hapymenne HopManbHON pabOTHI. .. HACOCOB MPOSBIAETCS B MAJACHUH IPOU3BOIUTEIBHOCTH
U pa3BUBAEMOI0 HAIopa

- IloTepst momHOTO NaBIEHHs, Pa3BUBAEMOr0 BEHTWIATOPOM II0 CPABHEHHIO C IACIIOPTHOM
BEJIMYMHOMN HE JI0JDKHA MPEBBIMATH ... %

6 3 10

- [Ipu pabote ... HapylIeHHEe TepMETUYHOCTH MOXKHO OOHApYXHUTh IIyTEM 3aMepa pacxoja J10
U 1I0CJIE arperara, KOTopoe He TOJDKHO MpeBbIIaTh 5%

- OCHOBHBIE OMACHOCTH NPU OSKCIUTyaTallWU... KOMIPECCOPHBIX YCTAHOBOK CBS3aHBI C
NOBBILICHUEM JaBJICHUS, TEMIIEPATYPhI U C BO3MOXKHOCTBIO 00pPa30BaHMs B3PBIBOONIACHBIX CMeEcer

- IloBbIlIeHHBIH pacxoa ... Ha Y3Ibl BO3IAYIIHOTO KOMIIPECCOpa MOXKET TPHUBECTH K
BO3HHMKHOBEHUIO aBapUHHON CUTyaluu

- BaxxHoe ycnoBue 6€30MacHOCTH ... KOMIPECCOPHBIX YCTAHOBOK — IIPUMEHEHHE TOJIBKO TEX
MapoK CMa304HBIX Macejl, KOTOpbIe YKa3aHbl B ITACTIOPTE

- [lonHast TEPMETUYHOCTH arperaTa, OTBOJ Tra3a IOCJE YIUIOTHEHUH W 3aIIMTHAsl MPOJYBKa
a30TOM IPEeyCMOTPEHBI 1715 0OecreueHus: 0€30MacHOCTH KOMIIPECCOPOB JUTSl CxKATUS

YTJIEBOJIOPOAHBIX Ta30B  XJIOpa KHCIOPOJAA  aleTHUJICHA

- PoTanmonHble KOMIpPECcCOpsl ¢ BOASHBIM YIUIOTHEHUEM PEKOMEHAYETCS UCIHOJIb30BaTh IS
COKaTHUs

YTJIEBOIOPO/IHBIX TA30B

XJIopa

KHUCII0poa

aleTHICHA

-IIprunHO¥ 3a0MBKY LIUKJIOHOB MOXKET OBITh UX IKCIUTyaTalUs IPU TeMIepaTypax HUXKe. ..

- Pe3koe cHIKEHHE COMTPOTHBIIEHUS B PYKaBHBIX (HIIBTPAX CBUICTEIBCTBYET O...

BBIXOJIE M3 CTPOsl MEXaHU3Ma BCTPSIXUBAHUS

3a0uBKe (PUIBTPOBAIBLHON TKAHU

pas3pbIBe pyKaBa

- Apmarypa, TpeqHazHaueHHas Ui CKWKCHHBIX  YIJICBOJOPOJHBIX  Ta30B W
JIETKOBOCIUTAMEHSIOIMINXCS KHUJIKOCTEH, HE3aBUCHUMO OT TeMIepaTypbl W JaBJ€HUS JOJDKHA OBITH
BBITTOJTHEHA W3

YyryHa

TUTaHA

CTau

- Ilpenympexxmaromme Koiblla KpPacHOTO I[BETa HAHOCAT Ha  TPyOOIPOBOAX,
NpeHa3HAYSHHBIX JJIS IEpeKauuBaHUS ... BEIIECTB

JIETKOBOCIIIIAMEHSTFOTITIX CST

STOBUTBIX

B3PBIBOOIIACHBIX

-JIns  KMIKOCTHBIX peakIuil, NPOTEKAIOMUX C OOJNBIIUM  TEIUIOBBIM  3(PQeKToM
11e71eco00pa3Ho MCIOIB30BATh PEAKTOP

C TypOMHHBIMU MEIIAIKaMU



¢ pybamikoit
C BCTPOCHHBIMH BHYTPEHHUMH TEIIOOOMEHHUKAMH

- OOmmii HEAOCTaTOK... pEaKTOPOB - TMEPHOAUYHOCTh WX pabOThl, CBS3aHHAS C
HEOOXOIMMOCTBIO PErCHEPALINU KaTaIru3aTopa

aanadbaTHIeCKux

TpyOUaThIX

¢ py0amkoit u Merankon

C TICEBI00KMKEHHBIM CIIOEM KaTan3aTropa

- PeakimonHbIe anmapaThl MOKPBIBAIOT CI0eM (yTEPOBKH

[IPU TIPOBE/ICHUH BBICOKOTEMITEPATYPHBIX MTPOIIECCOB

IPY MCIOJIb30BAaHUU arpeCCUBHBIX CPE/l

IIPH BHICOKOM JIaBJICHUH B arlliapare

JUTS 3aIATHI METAJIa OT aTMOC(HEPHOU KOPPO3HHU

- HapymieHne HEIOCTHOCTH ... MOXET SBUThCS NPUYMHOW BO3MOXKHBIX TEMIIEPATYPHBIX
nedopmanuit Koprryca H, Kak CJIeJCTBUE, pa3repMETHU3aI|H alapaTa

-HaiiTi cooTBETCTBHE MEKIY THIIOM PEaKTOpa U MPOTEKAIOIIMM B HEM ITPOIECcCe

-aqabaTHUECKUI peaKTop

pudopMuHT

-peakTop ¢ pyOamKkoi ¥ MEIaIKON

KHUIKO(Da3HBIN TPOIIECC

-peaKkTop C MCEBIOOKIKEHHBIM CIIOEM KaTaln3aTopa

KaTaJIUTUYCCKUN KPEKHHT

- JIst nepexauynBaHusl XUMAYECKH aKTUBHBIX M JISTKOBOCIUIAMEHSIOIINXCS BELIECTB HAXOIAT
NPUMEHEHHE TICHTPOOCIKHBIC ... HACOCHI

- Ecnm croskM IMKJIOHHBIX 3JIEMEHTOB B amiaparax C ICEBI00KMKCHHBIM CJIOEM
KaTaJIn3aTropa He TIOrPYKEHbI B CJION KaTalu3aTopa, TO Ha UX KOHIAX YCTaHABIUBAIOT. ..

- Haiiti cooTBEeTCTBHE MEXTy allapaTtaMy U UX IKCILTyaTallHOHHBIMA OCOOCHHOCTSIMH:

-pereHepaTop ¢ MCEBIOOKIKSHHBIM CIIOEM

MTOJTHOE HICTIOJIb30BAaHHUE KUCIOPOa

- PEaKTOp ¢ MEIIATKON

repMeTH3aIus Bajia

- IIUKJIOHHBIE 3JIEMEHTHI

noJiIep KaHue CTOI0a KaTarmu3aTopa

- agnabaTHYECKUI PeaKkTop

peryupoBaHUe TEMIIEPATYPhI 110 BBICOTE CIIOS KaTalu3aropa

-/l mpeoTBpaleHusl MHTEHCUBHOTO W3HOCA ... B alllaparax ¢ ICEBIO0KIKEHHBIM CII0EM
KaTajaM3aTropa MpeayCMOTPeHA MX 3al|Ta MPH MOMOIIHA IPOTEKTOPOB

CTEHOK KopIyca

KPUBOJIMHEWHBIX YIaCTKOB TPAHCIIOPTHBIX JTUHUN

ra30pacrpeeUTeIbHBIX PEIIETOK

-Haiitu cooTBeTcTBHE MEXIy THUIIOM XHUMHYECKOTO Tpollecca W Hauboliee BEPOSITHBIMH
aBapUHHBIMU CUTYaIIUSIMU:

- IPOLIECCHI OKUCIICHUS

00pa3oBaHue B3PBHIBOOIACHBIX CMECE

- IPOIIECCHI XJIOPUPOBAHHSI

BO3MOXKHOCTh Pa3repMeTHU3allH U BO3TOPaHHsI BCICACTBHE CHIIBHON KOPPO3UH

- IPOIIECCHI HUTPOBAHHUSI

MIOBBIIIICHUE TEMIIEPATYPhI U IaBJICHHSI BCICACTBUE MOMAIaHHS B PEAKTOP BOIBI

- IPOLIECCHI CYNb(PUPOBAHUS

NeperpeB peakTopa U MECTHBIE MIEPETPEBBI B CBSA3U C OOJIBIIMM TEIUIOBBIM 3P PEKTOM

- JIost mepekavynBaHusl XUMUIESCKH aKTUBHBIX M JISTKOBOCIUIAMEHSIOIINXCS BELIECTB HAXOMIAT
NPUMEHEHHE IICHTPOOCIKHBIC ... HACOCHI

MOHOOJIOUHbIE

-[Ipu ocTaHOBKE LIEHTPOOEIKHOTO HAcoca CIeIyeT CHaJaa



OCTAaHOBUTH MPUBO/L

3aKpPBITh 33ABIXKKY Ha HATIOPHOM TPYOOIIPOBO/IE

JIPEHUPOBATH MEPEKAUNBAEMYIO KHJIKOCTh

3aKpBITh 33/IBIXKKY Ha PUEMHOM TPyOOIpoBoIe

- W3mensas jMHYy XOJa MOPIIHS MOXHO M3MEHSATH ... MOPIIHEBBIX 3JIEKTPONPUBOIHBIX
HACOCOB

MIPOU3BOIUTEIHHOCTD

Hamnop

MOIIHOCTb

Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIer0 KOHTPOJIA M0 BUIAM Y4eOHbIX PadoT /sl CTY/IeHTOB

Peiituar-koHTpOIH 1 YCTHBIH OIIPOC 10
PeliTuHr-KOHTpOIH 2 TECTUPOBAHUE 10
PeiituHr-KOHTpOIB 3 TECTUPOBAHUE 20
[Tocemenue 3aHATHIA 5
CTYJICHTOM

JlononHUTEbHBIE OATLIBI 5
(OoHychI)

BrinonHenue ceMecTpoBOro

IJIaHa CaMOCTOSITEIIbHON 10
paboThl

2. IIpome:kyTOYHAS aTTeCTAIUA MO TUCHUAIINHE
Ilepeyenb BONpoCoOB K 3Kk3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
Ilepeyenb NpakTH4YeCKUX 3a71a4 / 3aJaHUI K 9K3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOo# (nmpu
HAJIUYHH)

Tect, BONPOCHI:

OIIK-1

brok 1 (3HaTh):

1.EnuHums n3mepeHust OCHOBHBIX U JONOJHUTENbHBIX Belu4nH B cucteme "CH".

2. ®usnyecKre CBOMCTBA KHUJIKOCTEN Ha MPUMEPE MIIOTHOCTH, YAEIbHOIO 00beMa, BI3KOCTH,
MIOBEPXHOCTHOT'O HATSKEHUS.

3. Tmuampocratuka. ['mapocrarudeckoe mapieHue. Duznueckuii cMmbicia. Pa3MepHOCTh B
CHUCTEMHBIX U BHECUCTEMHBIX €IMHULIAX.

4. JuddepenmumanpHpie  ypaBHEHUs paBHOBecus Ouinepa. (OCHOBHOE ypaBHEHHE
ruapocTaTuku. Buasl Harmopa. 3akoH [lackaisd u ero npakTH4ecKoe MPUII0KEHHE.

5. Cuna pnaBieHHs >KUIKOCTM Ha IUIOCKME M KPHUBOJHMHEHHBbIE CTeHKH. [Ipmbopbr mms
WU3MEPEHHUS 1aBIICHUN.

6. I'maponnHaMuka. CKOpOCTb M pacxXojl JKUAKOCTH. Y CTAHOBUBILUICS U HEYCTAaHOBUBIIUICS
MTOTOKH.

7. YpaBHeHue HepaspbeIBHOCTU. [luddepeHnmanbHble ypaBHEHHs BSI3KOH HEC)KHMaeMOM
xunkoctu (ypaHenne Habe-Crokca).

8. YpaBHenue bepHymnu s uneanbHON (HEBS3KOW) KUAKOCTU. YpaBHeHHe bepHymnum amns
IIOTOKA peanbHOM KUAKOCTH. HekoTopsle NpakTUYeCKHe NPWIOKEHUS ypaBHEHUs bepHymmum 1uis
OIIPENIETICHUS CKOPOCTH U PaCX0/1a KUIAKOCTH.

9. PesxnMBI IBMIKEHHS BSI3KOM KUIKOCTH.

10. Yucno u PeitHonbaca ero kpurtuuyeckue 3HaueHUs. CKOPOCTh M pacXxoJl >KUIKOCTH IIPU
JaMUHapHOM JBMXeHUH (3akoH Ctokca, ypaBHeHue [lya3zerins).

11. CxopocTh M pacxoJ UCTEUYEHHUS JKUIKOCTH U3 PE3EPBYapOB MPU IOCTOSHHOM HAaIope.
ITponOMmKUTENIPHOCTE OIIOPOKHEHHS PE3EPBYapOB IIPHU IEPEMEHHOM HAIope.



12. OcHOBBI TeOpUU THUAPOAMHAMUYECKOTO Ton00us. KoHcTaHTBI MOmoOMs, WHBAPHUAHTHI
nono6us. Kpurepuun rugpoauHamMudeckoro noaoous. Teopemsr mogo0us.

13. T'mppaBnuueckue COMPOTHBICHUS B TPYOONMpOBOAaX M B XHMMHUYECKOW ammaparype.
[lorepu Hamopa (HaBieHHs]) HAa TPEOJOJICHHE CHUJI TPEHHs, oOlpeaenacHue KoddpduiueHTa
TUAPABIMYECKOTO TPEHUsI pacyeTHbIM mnyteMm. lloTepu Hamopa Ha MPeEOJOJICHUE MECTHBIX
COIPOTHUBJICHHUIA.

14. Macconepenaua ¢ TBepaoi (azoil. YpaBHeHHe MacconpoBogHocTu. [Togodue mporieccos
Maccorepenayu ¢ TBepaoi ($azoi, onpeeneHue noss KOHIEHTPaIui.

15. Ab6copbums. OOGmacte mnpumeHeHus. PaBHoBecwe mnpu abcopOrun. 3akoH ['eHpu.
I'paduueckoe n3oOpakeHue JMHMHM paBHOBecHs. MarepuanbHbiii OamaHc abcopOepa. CkopocTh
abcopbuuu u pacxon abcopOenTa. Knaccudukanus u ycrporictBo abcopOepos.

16. Ilnenounnle abcopOepnl. Hacamounsle abGcopOephl. [MApOIMHAMUYECKHUE PEKUMBI
paboTsI Tapenok abcopOepoB.Y cTpoiicTBO Tapeok. PacnbuinBaromue abcopOepel.

17. Cxembl aOCOPOITMOHHBIX YCTAaHOBOK. [lecopOrtus.

18. Ancopbuus u noHHbli oOmeH. Ob6nacTe nmpuMmeHeHHs. AncopOentsl. PaBHOBecue npu
aacopOuuu. YpaBuenue JIsurmropa. ['padudeckoe nzodpaxeHne U30Tepm aacopOIuH.

19. YcrpoiictBo ancopbepoB. CtaTudeckasi M JHHAMUYEeCKasi akTUBHOCTH ajicopOeHTa. Bpemst
3alUTHOTO JAEWCTBUS ciosi ajncopOeHTa. Cxembl aJICOPOIMOHHBIX YCTaHOBOK. MOHOOOMEHHbIE
IPOLIECCHI.

20. Huctummsiiust ¥ pektuduranusa. OOmue cBefeHus. YpaBHEHHUE DPABHOBECHS CHUCTEM,
noquuHsIonmxcs 3akony Payns. ['padmueckoe n300pakeHne THHIA PABHOBECHS.

21. Bugsl neperonku. Knaccudukanus OuHapHBIX >XuIkuxX cMeceil. [Ipocras meperonka.
®pakunoHHas neperonka. [leperonka ¢ BOASHBIM I1apOM.

22. Pextudukanus. MarepuanbHblii Oananc pektudukanuu. [loctpoeHne pabodynx JTHMHHUI
pexTU(UKAIIMOHHOM KOJIOHHBI M YHMCJIa CTYIIEHEH H3MEHEHHS KOHIIEHTpamuid. DJierMoBoe 9ucio.

23. TennoBoii 6anaHC peKTU(UKANMOHHONW KOJIOHHBL. Cxema MepHOAMYEcKU IeHCTBYIOLIEH
pexTU(UKAIMOHHOW KOJOHHBI. Pa3jeneHne MHOTOKOMITOHCHTHBIX CMeced. ODKCTpakTHUBHAS U
a3e0TpomHas peKTU(UKAIIHSL.

24. DKcTpardpoBaHUE. OKCTPAKIUS B CHCTEME KUIKOCTh-KUIKOCTh. XapaKTEPHUCTHUKA
nporecca. Beibop pactBoputens. Koaddunuent pacnpenenenus. ®a3oBoe paBHOBECHE CHCTEMBI.
TpeyronbHast tuarpamma. MeTo bl SKCTPAKITUH.

25. OgHOCTYNEeHYaTOe OJHOKPATHOE HKCTPAKIMOHHOE pazzelieHue. MarepuanbHblii OanaHc.
I'pado-ananutuueckuid  pacuer. Pacxonm  skctpareHta.  ['pado-aHanuThueckuii  pacyer
MPOTUBOTOYHOM MHOTOCTYIIEHYATOM SKCTPAKIUU. Y CTPOMCTBO HKCTPAKIIMOHHBIX AMMapaToB.

brnok 2 (ymeTs):

-JlaBnenue, mpu KOTOPOM MPOU3BOASTCS THAPABINYECKUE UCIIBITAHUS, HA3bIBACTCA. . .

- Hanbosnbiiee 3HaueHus 1aBieHus, o0ecreunBarolee 3aJaHHbII peKUM 3KCIITyaTalluu - ...

- TenooOMEHHUKM C HENOABM)XKHBIMH TPYOHBIMHM pPELIETKaMU HEJNIb3sl HUCIIOJIb30BaTh IPH
pasHOCTH TeMmIepartyp cpen Ooree. ..

- TenooOMeHHUKH TUIA «TpyOa B TpyOe» MCIOIB3YIOT MPU PA3HOCTU TEMIIEpaTyp cpel He
Gouee ...

- B npouiecce skcrutyaTanuy HacaJOYHBIX KOJIOHH MOXKET IMPOU30UTH. .. HACAJAKU

- ... KOJIOHHA TpeJCTaBiIsIeT cO00 HECKOJIBKO MPOCTHIX KOJOHH, OOBEIMHEHHBIX B 00ILEM
KOPITYCE U PAcrOI0KEHHBIX OJJHA HAJl APYTOi

- B nuHaMudeckom pexxumMe paboTaroT. ... TApEJIKH

- llomnas  koMmmeHcamusi  TEMIEPAaTypHbIX  HamNpsHKeHWH  oOecrieuymBaeTcss B
TEIIO0OMEHHUKAX ...

C HETIOABMXHBIMU TPYOHBIMH pelIeTKaMH

¢ U-o6pa3ubiMu TpyOamu

C INIaBaIOIEN TOJIOBKOMU

C KOMIIEHCAaTOPOM Ha KOXKyXe

- Paznenenue cMeceil, cocTosIUX W3 KOMIIOHEHTOB C HU3KMMHU TEMIIEpAaTypaMH KHIIEHUS,
OCYILIECTBIISIOT IIPH. ... JaBJICHUU



MOBBIIIIEHHOM

MTOHM>KEHHOM

aTMoc(epHOM

- Jlns pasgeneHuss KOMIIOHEHTOB C BBICOKMMH TeMIlepaTypamMH KHUIIEHUS PEeKTU(UKALUIO
HOPOBOJSAT IPH . ... IaBJICHUU

MOBBIILIEHHOM

MTOHMKEHHOM

aTMoCc(hepHOM

- Kpennenne S-00pa3HbBIX 3JIEMEHTOB K OMOPHBIM I10JIOCAM OCYIIECTBIISIOT IPU TTOMOIITH . ...

- eeee 4acTH S-00pa3HbIX TapesoK JOJKHBI ObITH OOpAIIeHbl B CTOPOHY CIUBA >KUJIKOCTH C
TapesKu

-Ocob6eHHOCTh PalbOTHI ..... KOJIOHH — HEOOJIBIIOE TUAPABINYECKOE COMPOTHBICHUE, YTO
MO3BOJISIET UCTIOIB30BAThH MX B IMPOLIECCAX BAKyyMHON peKTU(DUKAIIIH

- BaxueiliuM  SKCIUTyaTallUOHHBIM  TOKa3aTeleM  paboThl  KJIAmaHHBIX — TapesoK
ABJIACTCH. ........

- J1nst GeCKONMaYKOBBIX TapeIOK OTKIOHEHHE OT TOPU30HTAIBHOCTU JOHKHO COCTABISATD. ...

H/0 3 MM

H/06 1/1000 muameTpa KOJIOHHBI

u/M 1/3000 nnameTpa KOJIOHHBI

- HauGonee mpocThl O KOHCTPYKIIUU U B OKCIUTYaTallUH . ... OTOOMHUKH

- [Ipu pabote ab- an- u gecopOEpoB ..... KOHIICHTPAIMH MOTYT BOSHHKHYTh TIPU HAPYIICHUU
KOJIMUECTBEHHBIX MOKa3aTeNel ChIphs HIIM MIPU MOMalaHuU BO3AyXa B ammnapar

- TpyOBbI B me4ax coeTMHEHBI B €JMHBII 3MEEBHK ITPH MTOMOIIH. ... .. Kamep

- Ilepen ucnonp3oBaHHMEM Ta3000pa3HOrO TOIUIMBA B TPYOUaThIX Ie4YaxX M3 €ro COcCTaBa
HEO0OXOUMO OTAEIUTb ....

- Haiitu cooTBeTcTBHME MEXIy THUIIOM TapelKd M OCHOBHBIMU AKCIUTYaTallHOHHBIMH
MOKA3aTeIISIMH:

1. S-o6pa3Hble  A. TMHAMHYECKHH peKUM paboThI

2. KJamaHHbIE b. y3kuil quana3oH Harpy3ok

3. Curuatsle B. TouHOCTH yCTaHOBKH U paboOTa ¢ YUCTBIMU JKUIKOCTAMHU
4. perietyarpie  ['. KonmaukoBasi 4aCTh OOpalieHa B CTOPOHY CIIMBA KUKOCTH.
- [lopsimok aBapuitHON OCTaHOBKH MEYH IPH .... — IOTaCUTh (POPCYHKH, MPEKPATUTH M0y

CBIPBS, MPOAYTH 3MEEBUK MTAPOM.

- Haiitu cooTBeTcTBHE MEX 1y anmapaTaMH U XapaKTepHBIMH aBapUHHBIMU CUTYallUIMU

1. TennooOMEHHUKH KECTKOW KOHCTPYKLIUU

2. TpyOHBII 3MEeBUK

3. abcopOep

4. ABIMOXOJ] TPYOUaThIX Meuei

A. B3pHIB

b. pasrepmeTu3anus BeieaCTBHE TEMIIEPATYPHBIX JedopManuit

B. Bo3ropanue caxu

I'. mporap u Bo3ropaHue Corlpbs

-YBeNUYeHHe .... CBUAETEIbCTBYET O HAPYLIEHHHM TEIJIOBOIO peXHUMa M yXYyJIIIEHUH
TEIUIoNEpeIaun

TEeMIIEpaTypa ChIpbsl Ha BBIXOJI€ U3 TPYOHOI O 3MEEBHKa

TEMIIEpaTypa JbIMOBBIX I'a30B HAJl IEPEBATIbHON CTEHKON

-Jlns mpenoTBpaiieHus mporapa TpyO HEOOXOIWMO TOAEPKUBATH .... B YCTaBJIECHHBIX
npejaenax
-ITyrem BeDKHTAHUS KOKCA MPOBOJSAT......... KaTajau3aTopa

-Ilomaya  xmajmoareHta  OpelycMOTpEHa B ammaparbl, [peAHa3HAYEHHbIE  JJId
MPOTEKAHUA.......... peakuui

-Honaqa TCIIJIOHOCHUTCIIA NPCAYCMOTPCHA B allIiapaTbl, NPCAHA3SHAUYCHHBIC IJISA IMPOTCKAHUA. . .
peakuui

-K peaktopam c ... ciioem kaTaiuzaropa OTHOCATCS TpyOUyaThie U ainadaTHiecKue



- ...pCaKTOphl MpPEACTABISAIOT COOOI IycTOTENble amnmaparbl, 3alOJIHEHHBIE CIOEM
KaTaau3aTropa

- AnmmapaTtypa AJisl IPOBEIeHHsI IPOLIECCOB XJIOPHUPOBAHUS pabOTAET B YCIOBUSAX CUIIBHOM ...

- PeakunoHHBIC ammaparhl MOJBEPKEHBI HAUOOJBIINM TEMIIEpaTypHBIM JedopmanusM BoO
BpeMS. ..

- Jlns mpeoTBpalIeH s pa3repMeTH3aliy PeakOHHOTO anapara co B3pbIBOM HEOOXOMMO
IPEIYCMOTPETh YCTAHOBKY. ..

- K ammaparam BHemHel MBUICOYHCTKH Ha YCTAHOBKAX C IICEBJOOKM)KEHHBIM CIIOEM
KaTaJln3aTopa OTHOCSATCS

IIUKJIOHBI

CKpyOOepsI

ANEKTPOGUIBTPEI

pyKaBHbIE QUIBTPHI

- Baxneimmii mapamerp, ompenensiommii 0€30MaCHOCTh OIKCIUTyaTallMd PEaKIMOHHBIX
anmaparos - ...

- ... YCTPOMCTBa HCIONB3YIOT B PEAKTOPaX, Ul OCYILECTBICHUS PEaKLnii B Ta30BoH (a3e Ha
TBEPJIOM KaTaJIn3aTope

- Hapymenue nemocTHOCTH ... MOXET SBUThCS NPHUYMHOW BO3MOXKHBIX TEMIIEPATYPHBIX
nedopmanuii Kopryca 1, Kak ClIeICTBHE, pa3repMeTH3allly anmapara

-Haiitu cooTBeTCTBHE MEXKAY TUIIOM PEaKkTOpa U MPOTEKAIOLIMM B HEM IIPOLEcce

-aqnabaTHYECKUI peaKTop

pudopMuHT

-peakTop ¢ pyOaIKkoi 1 MEIaIKOn

*xuaKodasHbIi porecce

-pEaKTOp C ICEBIOOKIKEHHBIM CJIOEM KaTajJn3aTopa

KaTaJIUTUYECKUI KPEKUHT

- Jlnsi mepexaunBaHusl XUMUYECKH aKTUBHBIX U JIETKOBOCIIAMEHSIOIIMXCS BEIIECTB HAXOMAT
IpUMEHEHHE LIEHTPOOEKHBIE ... HACOCHI

- Ecnm cTOSKM TMKIIOHHBIX DJJIEMEHTOB B amlaparax C IICEBJOOKIKEHHBIM CJIOEM
KaTaJln3aTopa He MOrpyKeHbI B CJION KaTajln3aTopa, TO Ha UX KOHIaX yCTaHAaBIUBAIOT. ..

- Haiit cooTBeTCTBHE MEX Ty anmapaTtaMy U UX KCIUTyaTallHOHHBIMH OCOOCHHOCTSIMHU:

-pereHepaTop ¢ MNCEeBI00KIKEHHBIM CIIOEM

MTOJTHOE HICTIOJIb30BAaHHUE KUCIOPOa

- PEaKTop C MEUIAIKOM

repMeTH3alus Bajia

- HUKJIOHHBIE 3JIEMEHTHI

noJiIep KaHue CTOI0a KaTalin3aTopa

- agnabaTUYECKUI peakTop

peryIrpoBaHNe TEMIIEPATYPHI IO BBICOTE CIIOS KaTalu3aTopa

-JIns mpenoTBpaleHusi MHTEHCUBHOTO M3HOCA ... B alaparax ¢ INCEBIO0KIKEHHBIM CI0EM
KaTaJn3aropa MpeIycMOTPeHa WX 3alliTa PU TIOMOIIH TPOTEKTOPOB

CTEHOK KopIryca

KPUBOJMHEWHBIX YIaCTKOB TPAHCIOPTHBIX JIMHUH

ra3opacrpeaesuTeNIbHBIX PeIeToOK

-Haiitn cooTBeTcTBHE MEXIy THUIIOM XHMHYECKOTO TMpoliecca W Hamboliee BEpOSTHBIMHU
aBapUIHBIMU CUTYAIHSIMU:

- TIPOIECCHI OKUCIICHUS

o0pa3oBaHKe B3PHIBOOIIACHBIX CMECen

- TIPOIIECCHI XJIOPUPOBAHHS

BO3MOKHOCTh pa3repMeTHU3allii 1 BO3TOPaHuUs BCIIEACTBUE CUIIbHON KOPPO3UHU

- IPOIECCHI HUTPOBAHHUS

MOBBIIIEHUE TEMIIEPaTyphl U JaBJICHHS BCIEICTBHUE MOMAJaHNUs B PEAKTOP BOJBI

- POIIECCHI CYIb(HUPOBAHUS

MIEPErpeB peakTopa U MECTHbIE IEPErPEBHI B CBSI3U C OOJIBIINM TEIJIOBBIM 3P HEeKTOM



- Jlng nepekaunBaHMs XMMHYECKH aKTUBHBIX U JIETKOBOCILIAMEHSIOIINXCS BEIIECTB HAXOAST
IPUMEHEHHE LIEHTPOOEIKHBIE ... HACOCHI

MOHOOJIOYHBIE

-IIpu ocTaHOBKE LIEHTPOOEKHOI0 Hacoca ClIeyeT CHaJyaja

OCTaHOBUTH IPUBOJ

3aKpBITh 33ABHKKY Ha HAIIOPHOM TPYOOIpOBOJE

JPEHUPOBATH [IEPEKAUNBAEMYIO KHUIKOCTh

3aKpBITh 33IBUKKY Ha IIPUEMHOM TPYOOIIpOBOIe

- V3MeHss MIMHY XOJa IMOPIUHS MOXHO HM3MEHSTh ... HNOPUIHEBBIX AJIEKTPONPUBOIHBIX
HAacOCOB

IIPOU3BOIUTEIILHOCTD

Harop

MOIIHOCTb

- Ilpy NOJHOCTBIO OTKPBITHIX 3aJBMXKKAaX Ha NPUEMHOM M HAIOPHOM TpyOOIpoBOJe
3aI1yCKaloT. .. HACOCHI

LIEHTPOOECIKHBIE

MIOPLIHEBBIE

BaKyyM-HacOChI

- Ilepen myckom Hacoca CleyeT 3aKphITh 3aJIBHKKY Ha TPUEMHOHN JIMHUH, YTOOBI B HEE HE
nornaia Bojia. OTO MPaBUWJIO OTHOCUTCS K... HAcocaM

LIEHTPOOEKHBIM

MOPIIIHEBBIM

POTaLlMOHHBIM

BaKyyM-HacocaM

- Haiitu cooTBeTCTBHE MEXKy TUIIOM HAcOCa U OCOOEHHOCTSIMU IKCIUTYaTallUH:

1. mpu 3amycke Hacoca OTKpPBIBAIOT 3a/IBWXKKY Ha IpUEME IPU 3aKphITOM 3aJBHXKKE Ha
HAIOpHOM TPyOOIPOBO/IE

LEHTPOOEIKHBIE

2. UCHOJB3YIOTCS [UIsl NEpEeKauKd CMa304HbIX Macell, YIUIOTHSIOMIEH MU oXJaxJIarouei
KUAKOCTH

pOTaLMOHHbIE

3. pa3zpyuieHue HUINH/Pa, KJIanaHHOW KOpoOKH, M3HOC ILTOKA U T.[.

MOPLIHEBBIE

4. Ipu 3aKpBITON 3aIBUKKE HAa IPUEMHOM JIMHUU OTKPBITH BOAY B CAJIbHUKH

BaKyyM-HacoC

- Jlna mnpenorBpamieHHs IoAcoca BO3[yXa YEpe3 CAJIbHMKM IPEJYyCMOTpEHa KamMepa
THIPABIMYECKOrO 3aTBOpa, B KOTOPYIO HENPEpPBIBHO IOCTYMAaeT BOJa. OJTO XapaKTEpHO
JUISL. . .HACOCOB.

[enTpoOexHBIX

ITopuiHeBbIX

Poramnmonneix

Bakyym-HacocoB

-Haiitu cooTBEeTCTBHE MEXTy arperaTaMM U UX dKCILTyaTalluOHHBIMU OCOOCHHOCTSIMU

l.Temneparypa Bo3ayxa nocie Kaxaoi crynenu cxarus H/6 1700C Bo3ayIIHBIN KOMIpeccop

2. UCHOJb30BaHUE POTALMOHHBIX U LEHTPOOESKHBIX KOMIIPECCOpPOB, paboune O0O0bEMbI
KOTOPBIX HE CMa3bIBAIOTCS MAclIOM KOMIPUMHUPOBAHHE XJIOpa

3. UCKJIIOYMTH MONaaHre Maciia B paboure 00beMbl KUCIOPOIHBIN KOMITpEccop

4. Temneparypa KoMrpuMmupyemoro rasza /6 1100C koMnpuMupoBaHue alieTuIeHa

- Bpon3zoBsie, 6a00MTOBBIE, IPaPUTOBBIE MOPIIHEBBIE KOJIbIA UCTIONB3YIOT B...KOMIpeccopax

YTJ1€BOJIOPOIHBIX

KHCIIOPOJIHBIX

BO3yILIHBIX

aMMMaYHbIX



- Haiftu coOTBeTCTBHME MEXIy THIIOM TMBUICYJIOBUTENI M OKCIUTyaTallMOHHBIMU
0COOCHHOCTSIMU

1. mogepkaHue TeMIepaTypbl ra30B B JOIMYCTUMBIX MPEIENax - TKAHEBbIE (PHIBTPHI

2. 3a0MBKa BBIXOJIHBIX IITYIIEPOB U ra30X00B - MOKPBIE MMbUICYJIOBUTEIH

3. 3axyieObIBaHME anmapara B CBSI3U C NIEPENOJTHEHHEM OyHKepa - IUKIIOHBI

4.oceBuIasi MbUIb MOCTENEHHO Pa3psKaeTcss U YAANSETCs BCTPAXUBAIOIIUM MEXaHHU3MOM -
AIIEKTPOPUIBTPHI

-Opocurenu npeaHazHavYeHbI JIJ1s1 pPABHOMEPHOTO pacipe/ieneHus . ... [lo cedeHnio KoIoHHbBI

-JInsa pacnipeneneHus nmapa rno c€4eHUI0 KOJIOHHBI UCTIOIB3YIOT. .. PEIIETKH

-Ecny mioTHOCTE OpolleHus BBILIE MAKCUMAIIbHOM, TO MPOU30MIET. .. HaCaIKH

- J151s1 OpOLIeHUST HIDKEIEKAIUX CI0EB HACAAKH UCTIOJIB3YIOT ... TAPEIKU

Kamepnsie u nuddepeHnnanbHO-KOHTAKTHBIE — 3TO PA3HOBUAHOCTH. . .OKCTPAKTOPOB

B3aumopeiicTBue erkoii U TSHKeNou (a3 mpoucxXomuT B...

-TyHHenbHbIE, JEHTOYHbIE, PACTIBLUIUTENIbHBIE OTHOCATCS K .. .CYLIUIKAM

KOHBEKTHBHBIM

-JIpyroe Ha3BaHHE KOHTAKTHBIX CYIIHIIOK -...

KOH/IYKTHBHBIE

-Ilogaua HarpeToro Bo3yxa B CYLIWIKY OCYIIECTBISETCS MIPH MOMOIIIH. . .

BEHTHJISITOPOB

-B KOHBEKTUBHBIX CYIIMIKaX UCIOIB3YIOT

CYIIMJIbHBIC areHTHI

TOKHU BBICOKOW 4aCTOTHI

o0orpeBaeMbIe IePETroPOIKU

- l'opstunii BO3/1yX, TOMOYHBIE UITU IBIMOBBIE Ta3bl, HCIIOIB3YEMbIE MPU CYIIKE HA3bIBAIOT. ..

CYIIMJILHBIMHU areHTaMHu

-OtpaboTaHHbIN BO3ayX Hepea cOpocoM B aTMocdepy clieayer

OCYIIUTH

OYHMCTUTH OT MbUIN

OXJIAJITh

-Temuto uepe3 o0orpeBaeMyro NeperopoKy nepeaaeTcs B. ..CYHIMIKaxX

KOHBEKTHBHBIX

KOH/TYKTHBHBIX

CyOIUMaIMOHHBIX

- Yro takoe abcotoTHOE AaBieHue?

a) JaBJieHuE BbllIe aTMochepHOoro 0) naBieHHe aTMoc(hepHOe IIT0C YOBITOUHOE B) JaBJICHUE
aTMoc(epHoe T') I1aBJIeHHE BaKyyMa

- Uto sByIsIETCS ABMOXKYIIEH CUIION TepeMeIeHus KUIKOCTH WK raza B TpyOonpoBoie?

a) pa3HOCTh JaBlieHWH O) pa3HOCTh HAMOPOB B) PA3HOCTh KOHIIEHTPALUU T) Pa3HOCTh
IJIOTHOCTEN

brok 3 (Bmanets):

- Ilo BHyTpeHHel TpyOe TEemI00OMEHHUKA MABIIKETCS UETBIPEXXJIOPUCTHIA yIiaepos ¢
MaccoBbIM pacxogoMm GUXY = 2 kr/c u oxnaxnaercs oT 77 °C go 40 C (CUXY = 905 HIx/xr*K).
Bona B konbrieBom mpoctpanctBe HarpeBaetrcs oT 20 °C mo 32 C (¢ =4190 J[x/xkr*K). Onpenenutsb
pacxoxa Boabl GB, TenmoByto Harpy3ky Q U yAeNbHYIO TEIUIOBYIO HArpy3Ky (, €CIU MOBEPXHOCTb
teruioobmena F = 12 m2.

- OmnpenenuTh TEMJIOBYIO Harpy3Ky M pacxo]l TPEIOLIero mnapa B BBIIAPHOM almapare Mpu
KoHIeHTpupoBanuu pactBopa NaOH. Pacxox umcxomnoro pacrBopa GH =2 1/4 (0,555 kr/c), ero
koHueHtpauus BH =14% wmacc, u Temnepatypa tH=20CC. Ynapennslii pactBop ¢ pacxoaam Gk =
1.171/gac (0.324kc/c) u koHUeHTpaluen 24 % yxoauT U3 anmapara Ipu TeMIeparype KUeHusl, tkHIl
= 137 'C. Hanenue B ammapare PAII=1,6 ata (tkonn/ = 113 C; r = 2221400 Ix/kr). JlaBnenue
rpetomrero mapa PI'P = 5 ara (tkoug = 51,8 °C; r = 2108400 [Ix/kr). [lepeoxnaxneHus KOHIEHCATa
HeT. TeroBble noTepy MPUHSATH B pazMepe 2 % OT TEIJIOBOM HArpy3KH.



VYienpHas TeIuloBas Harpyska Ha IUIOCKYIO CTEHKY M3 Hepxkaseromied cramm 16 Br/mMK
tommuHon 6 = 7mMm cocrtaBisger 700 Br/m2. Onpenenuts pa3HOCTh TEMIEPATyp Ha MOBEPXHOCTH
CTEHKU U TPaIuEHT TEMIIEPATYPBHI.

- [Iockyro moBepXHOCTH amnmnapara IIomaablo 5 M2 HE0OXO0AUMO U30JIMPOBATh TaK, YTOObI
[OTEpU TeIUla B €AMHULY BpeMeHM He npebimanu 2250 Bt. TemmepaTypa nOBEpXHOCTH HOJ
m3osisiiuent 450 C, remneparypa BHemHel nosepxuoctu 50 C. OnpenenuTs TOMMUHY U30ISIAN IS
JIBYX CIIy4aeB:

1. M3onsamus BeimonHeHa u3 coenuta (JI = 0,098 Bt/m*K).

2. N3onsmus BeimonHeHa u3 crexinosatsl (JI = 0,05 Bt/m*K).

- PesunoBas miactuHa TommuHOM 20 = 20 mm, Harperas mo temmepatypsl t0 = 140 C,
IIOMEIEHA B BO3YLIHYIO cpey ¢ Temneparypoil tk = 15 °C. OnpenenuTs TeMepaTypsl B CEpeANHE
W Ha TOBEpXHOCTH TuiacTuHbl vepe3 20 muH (1200 ¢) mocne Hauvana oxnaxaeHus. Koadduruent
TertonpoBogHocTH pe3unsl 1 = 0,175 Br/MK, TermnoemkocTs pe3unsl ¢t = 1680 J[k/krK, mioTHOCTH
pe3usbl pT = 1500 kr/mM3. KoaddurmeHT termmooTsaqn oT MOBEPXHOCTH K OKPYKAIOIIEMY BO3IYXY a
= 65BT1/M*K.

- OnpenenuTh MHUHMMAJIBHYIO BBICOTY YCTAHOBKM IIEHTPOOEKHOIO Hacoca HaJ ypPOBHEM
JKUJKOCTH B OTKPBITOH €MKOCTH mpu noxade 75m3/gac Boasl nipu 20°C B CIEIYIOIIHUX YCIOBUSX:
OapomeTpuyeckoe naBiieHUE 735 MM.PT.CT.; JaBJI€HHE HACHIIICHHBIX MapoB BoAbl 17,54 MM.pT.CT.;
KaBUTAIMOHHBIN 3arac npuHsaTh paBHbIM 0,11 atMm; nuamerp BcachiBarouiero tpyoorposoaa 108x4
MM; CyMMa BceX KO3()PHUIIEHTOB CONPOTUBIICHUH (TPEHHsI U MECTHBIX) paBHa 9.

- DKCIEPUMEHTAIbHO HM3MEPEHBI: PAa3HOCTh TEMIIepaTyp MexAy CTeHKol u Boaou S5°C.
I'paguient Temmepatypel y creHku (-5) rpaag/mm. Onpenenuts Kod(hGUIMEHT TEII00TAaYH.
Koadduuument termonposoanoctu Bosr 0,58 Bt/(M rpan).

- B ra3oBoM npOTUBOTOYHOM XOJIOIMUIBHHUKE, HMEIOIIEM MOBEPXHOCTh Teruionepenaun 200m2
oxyaxpaaercs raz or 100°C mo 60°C. Cpennsisi TemmepaTypa CTEHKH CO CTOpOHBI raza 48,9°C.
Oxnaxnaromas Boga Harpeaercss oT 30°C mo 50°C. OmnpenenuTh OOBEMHBIN pPacxoj BOJBI U
KOO QHUIMEHT TEII00TIa4l CO CTOPOHBI Ta3a, eciuu KoddduuueHt remnonepenaun cocrasiser 40
Bt/(M2-K), a TeroeMKocTh ¥ MIOTHOCTH BOABI MOXKHO CUMTATh HE 3aBUCSIIEH OT TEMIIEpaTyphl.

- Temniepatypa BHyTpeHHEN OBEPXHOCTU M30JIALIMHU IUIOCKUX CTEHOK anmnapara pasHa 120°C,
a HapyxHoW moBepxHocTH u3omsauuu paBHa 40°C. Kosdduuument Ttemnoornaum OT BHEIIHEH
MOBEPXHOCTU CTEHOK K OKpy»Katoiieil cpeae pasHa 10 Br/(m2-K). Temneparypa okpyxaromiei cpeibl
20 °C. Omnpenenutbh NOTEPU TEIUIOTHI B OKPY)KAalO Cpely € 1M2 IOBEpXHOCTH, TEPMUYECKOE
COMPOTUBIICHUE B YCTAHOBMBIIMXCS YCIOBUSX M TOJIIMHY H30JSIIMM, €CIU €€ KOod(p(UIUEHT
teruonpoBoanocTy paseH 0,1 Bt/(M-K). Kakyto temnepatypy OyaeT UMeTh HapyKHasi TIOBEPXHOCTb
M30JSIIMM, €CIM €€ TOJIIMHY YyBelIWuuTh BABoe? IIpuHATP NOCTOSHHBIMU KO3(()UIIMEHTHI
TEIUIO0TIa4M U TEIUIONPOBOAHOCTH.

- B Tenmmoo6mMenHoMm anmapare kouaeHcupyercs 9500 kr/gac HaCchIIEHHOTO Mapa OeH301a 3a
Cc4eT OTBOJA TeIUla 4Yepe3 CTEHKY BOJOW ¢ HadanbHOW Temneparypoil 10°C m xoneunon 38°C.
Tennora mapooOpa3zoBanust OeHzona mpu padoumx ycnoBusx 394 kJDx/kr. Kosddunment
teruonepenaun cocrasisier 520 Br1/(M2-K), temneparypa kunenus Oenzona 80°C. OmnpenenuTsb
pacxo/1 BObI U IOBEPXHOCTH Terionepeaayu. [lotepssMu TerioThl npeHeOpeyb.

- B xonommibHuk TpeOyercs noxath 2057 Kr/4ac a30THOW KUCIOTHI OT Temneparypsl 105 1o
temnepatypbl 28°C. OXJIaxJeHHE TPOU3BOAUTCS BOJOW, TMOCTYMAKOMEH B XOJOJUIBHHUK, C
temrniepatypoit 18°C u yxomsmedt u3z Hero ¢ Ttemmeparypoir 25°C. TemnoeMKOCTh KHCIOTHI
2,940k 1x/(xr-K). Koaddumment temmoornauu: oT KUCIOTHI K cTeHke ammapara 400 Bt/(m2-K), ot
crenku ammapara kK Boje 500 Br1/(M2-K). Cymma TepMHUYECKMX CONPOTUBICHUN CTEHKH H
sarpsizHeHuit coctaBisieT 0,00136 m2-K/Bt. OnpenenuTs pacxo/ oxXJIaXaaronield Boabl U TpeOyemMyro
MOBEPXHOCTH Terionepeaayn. TernnoBbIMHI MOTEPSIMU MTPEeHEOpeYb.

- B x0XyxoTpyO4aToM KHUMSATUIBHUKE B TpyOax KUMUT Toyiyo’d mpu Temneparype 110°C u
MEXTPYOHOM MPOCTPAHCTBE KOHAEGHCUpPYETCs BOAsSHON map mpu temmeparype 120°C. Onpenenutsb
MOBEPXHOCTh TEIIONEpeIadyl M PAcXoj] OO0pa3yroUIuXcs MapoB TOJyoda (Kr/dac)io eclid pacxo
BOJITHOTO Tapa cocrtaBisier 468 Kr/gac, ero yienpHas Teruiota mapooOpasoBanusi 2208 xJx/kr,
kod(durment Termonepenaun 495 Bt/(M2-K), yaenbHas termiora mapooOpa3oBaHusl Toiryojia 362



k/Dx/kr. TloTepu TEMIOTH B OKPYXKAIOIIYIO CpeAy MPUHATH paBHBIMH 4% OT TOJE3HOTO pacxoja
TEIJIOTHI.

I1K-3:

bnox 1 93HaTh)

1. DKOHOMMYECKH ONTHUMAaJIbHAs CKOPOCTh JKUAKOCTH B TpybompoBojax. OrmpeneieHue
pacxojia SHEPTHH Ha TPAHCIIOPTHUPOBAHUE JKUIKOCTH 110 TPYOOIIPOBOIAM.

2. I'mpponrHaMuKa 3€pHUCTBIX MaTepuanoB. ['MapaBiIMuYecKOe CONPOTUBICHUE 3E€PHUCTOTO
cios (MU HacaAouyHbIX KoJjen). CKOpoCTh MCeBA00KUKEHUS, CKOPOCTh BUTAHUS, CKOPOCTh YHOCA.

3. IByx- u Tpex(asnbie cuctemsl. Kiaccuduxauus nyxdasHsix cucteM. PexxuMpl 1BUKEHNS
IByX(a3HbIX MOTOKOB. ['a3oconepxanue. 3aKoHbI conpoTuBieHus. TpexdazHble CHCTEMBI.

4. PazneneHue ®HUJIKUX U Ta30BbIX HEOJHOPOIHBIX cucTeM. Kiaccudukanus HeoJHOPOAHbBIX
cucteM. Metoipl ux pasnenenus. OcaxaeHue. [ paBUTallMOHHOE OCAKICHUE.

5. OcaxaeHue mOa JEHUCTBHEM IIEHTpOOSKHOW cuibl. lleHTpoOexkHass cwia, (akTop
pasnenenus. Pasgenenue xuakux cMmeceil orcrauBaHueM. IIpoM3BOAUTENBHOCTH OTCTOMHMKA.
CKOpoOCTh OCaKIEHUS, IOBEPXHOCTh OCaKIeHUA. OTCTOMHUKHU.

6. CriocoOb1 ouncTKy Ta30B. [IpOM3BOAMTENBHOCT OCAAMTENbHBIX Kamep. OuucTKa rasa B
IUKJIOHAX. Y CTPONHCTBO M NMPUHIMIIEI pabOThl LIUKIOHOB. barapeiinble UKIOHBI. MOKpas O4MCTKa
ra3oB. [lonble u HacagouHble ckpyOOepsbl. [leHHbIe anmnaparsl.

7. Lentpudyrupoanue. dakrop pazgeneHus. OTCTOHbIE U QWIBTPYIOIINE LHEHTPUPYTH.
Cenapatopsl. ['unporukinonsl. Knaccudukanus nentpudyr; pacder mpou3BOIUTEIBHOCTH, PACXO.l
JHEPrUu.

8. IlepememmBanme B kuIKuX cpenax. CrocoOwl mepememmBanusi. Knaccupukamus u
YCTPOMCTBO MewWaloK. PexnMbl nepeMemmyBaHus. Pacxol MOIIHOCTM IIpU  MEXaHUYECKOM
nepeMenInBaHuH.

9. Knaccudukanus HacocoB, BEHTHWIATOPOB, KommpeccopoB. [lapamerpsl paGoThl HacOCOB.
IlopmiHeBble HAcoChl. YCTpPOWCTBO. BenumumHa co3gaBaeMoOro Hamopa, IIPOU3BOAUTENIBHOCTD,
notpedseMasi MOIIHOCTb.

10. LlenTpobexxHble HacoChl. Y CTPOWCTBO U MpUHIMUN AeiicTBUs. Paboune XapakTepUCTUKU.
3aKOoHBI MPOMOPIUOHANIBHOCTU. BbIOOp Hacoca Mo MpOM3BOIUTEIBLHOCTH M CO3/IaBAEMOMY HAIIOpY.
Pabora Hacoca Ha ceTb. Pabouas Touka. [lapannensHas u mocnegoBareabHasi paboTa AByX HaCOCOB.

11. BeHnTunsropsl eHTpoOEXKHbIE U OCeBbIE. Y CTpOHCTBO, Ha3HaueHue. Co31aBaeMblil HAMop,
norpebdnseMass MouHOCTh. llopiiHeBble KoMMpeccopbl. YCTPOMCTBO M MNPUHIMN JCHCTBUSL.
WNunukatopHast fuarpaMma HjieaibHOro (TEOpeTHUeCKOro) KoMIIpeccopa.

12. PaGoTa ¥ MOIIHOCTb, CO3/laBaeMble Ha NPUBOJ KoMIiipeccopa. PeanbHblil mopiiHeBOi
KOMIIpECCOp, Mpenen ckaTtus. MHOrocTynmeHuaToe CKaTHE B KOMIIPECCOpPaxX, CTENEHb CXKaTHs.
Bakyym-Hacocsl.

13. TeueHre HEHbIOTOHOBCKUX HJKocTed. Knaccupukaius HEHbIOTOHOBCKHX KHIKOCTEH.
Kpusbie Teuenns. OcoOEHHOCTH TE€UE€HUs BOJIOKHUCTBIX cycneHs3uil. [lorepu Hanmopa npu JBUKEHUH
BOJIOKHHCTOM CYCHEH3MHM B TPYOONpPOBOJE Yepe3 TuapaBiIndecKkue ycTpoiictBa. Pacxox mouHocTu
IIPU NePEMEILIEHUN BOJIOKHUCTON CYCIIEH3HH.

14. TlocnenoBaTeNbHOCTh — ONPEAETCHUS IMOBEPXHOCTH  TeriooOMmeHa. TpeOoBanus,
IpeIbsABIsSEMble K TEIJIOHOCUTENIM B XHMHUYECKOW MPOMBINUIEHHOCTH. Harpesaroiue areHTbl H
crocoObl HarpeBaHus. OXJIa)Ia01e areHThl U CIIOCOObI OXJIaXKICHHUS.

15. Temmoobmennsie ammapatsl. Kiaccuduxarus TermiooOMeHHUKOB. [loBepXHOCTHBIE
TEIJIOOOMEHHBIEC ammaparbl, WX MPUHLIUIHAIBHBIE CXeMbl. PereHepaTuBHbIE TEIIOOOMEHHUKH.
CmecutenbHble TemI00OMeHHUKU. OCHOBBI BbIOOpa TEIIOOOMEHHBIX ammapatoB. Marepuansl,
IpUMEHsIeMBbIe [T U3TOTOBICHHS TEIIOOOMEHHUKOB.

16. BemmapuBanue pactBopoB. CnocoObl  BbITapuBaHUS.  BeimapHbele — ammapartbl
MIOBEPXHOCTHOIO THIMA, UX NPUHLMIHAIBHBIE cXxeMbl. CXeéMa OJHOKOPIYCHOW Bblmapku. Pacuer
BBIMIAPHOTO amnmaparta. MarepuanbHblii U TeIuioBo OanmaHcel. TemmepaTypHble MOTEpU H
TEMIIEpAaTypa KUIIEHUs pacTBOpa.

17. MHOTOKOPIyCHBIE BBITIAPHBIE YCTAHOBKU. MartepuanbHbIi 0ajaHC MpU MHOTOKOPITYCHOM
BbInapke. TemmnepaTypHble OTEPU NP MHOTOKOPIYCHOM Bblnapke. IlocienoBarenbHOCTh pacyeTa



MHOTOKOPITYCHOM BbIMapku. [lyTW CHUXKEHHS pacxoja TperolIero Iapa Ha BBIIAPKY B
MHOTOKOPITYCHBIX arnaparax. BeiGop uncia Kopmycos.

18. Obmme cBeneHust 0 MaccooOMeHHBIX mporeccax. CrocoObl BhIpaKeHUs: cocTaBa (as.
Craruka MaccooOMeHHbIX npolieccoB. PaBHoBecue mexny ¢gazamu. [IpaBuio das.

19. HampaBnenue Maccomepeiayd H JBHKYIIAs CHJIA MacCOOOMEHHBIX IPOILIECCOB.
VYpaBHeHue TUHUN Pab0OUYMX KOHIICHTpalui. Y paBHEeHHE MOJICKYIsspHO# tuddy3uu (1 3akon Duka).

20. YpaBHeHne KOHBEKTUBHOW nudpdysun. JuddepennuanbHoe ypaBHeHHE KOHBEKTUBHOTO
MaccooOMeHa. YpaBHeHue Maccootnauu. Koaddunmentsr maccoornaun. [Togodue nuddy3noHHbBIX
nporeccoB. Kpurepun nuddy3noHHoro nogoousi.

21. VYpaBHenue wmaccomepenayn. CBsizb Mexay KOdQPUIUMEHTaMH MacCOOTAaud U
kodpduimenTamu  mMacconepenaund. CpemHsisi JBIDKyIIas CWJIa [polecca Maccolepeladm.
Omnpenenenue MOBEPXHOCTH MACCOOOMEHA B anmaparax co CTYNEHYaThIM KOHTAaKTOM (a3.

22. Ywucno emunur; nepenoca. KIIJ crynmenun wu3MeHeHus KOHIEHTpauuu. Meroa
TEOPETUUYECKUX CTyNeHel u3MeHeHus Konuenrpamnuu, KI1J[ crynenu.

bnok 2 (ymets):

- Hacanxu, pemerku, nud¢dy30psl, CETKH U T.II., UCHOJb3yeMbIe B PEAKTOPAX C TBEPABIM
KaTaJIn3aTOPOM, OTHOCATCS K ...yCTPOHCTBAM ra3opacrpeieuTelbHbIM

- Herounas 1eHTpPOBKa, HEHAJEKHOE KpEIUIEHHE JeTajeil, OTCYyTCTBHE CMAa3KH,
YIJIOTHSIOMIEH U OXJIAXKJArOIeH )KUAKOCTH U T.JI. IPUBOJAT K ... IEHTPOOEKHBIX HACOCOB

- Pazpymaromiee neiictBre Ha HACOC OKa3bIBACT. ..

- Pabora Hacoca B pexxuMe. .. MOXKET BbI3BaTh BUOpPAIUIO

-IIpu sKcrutyaTaly MOPILIHEBBIX HACOCOB OOCIYKHUBAIOIIMNA NMEPCOHAI JOJDKEH PEryJspHO
«IIPOCITYIINBATh» PaboTy...

- W3Hoc ruiap3bl LWIMHIpA, MOJOMKa KJIAmaHoB, Ceael M T.I. — O3TO XapaKTepHbIE
HEHCIIPAaBHOCTHU IS ... HACOCOB

-KOHCTpYKTHBHO pa3nuyaroT HEHTPOOEIKHBIE U ... BEHTHIATOPbI

- [Ipy HEOOXOMMOCTH MOJIa4X MIIM 0TCOCa OOJIBIIOTO KOJIMUYECTBA BO3yXa 0e3 H30BITOYHOIO
HaIopa UCMOIb3YIOT ... BEHTUJISTOPHI

- ...YCTaHOBKH MOJPA3AEIAI0T Ha BO3AYIIHBIE U Fa30BbIE

- OcHoBHOE TpeOoBaHUE, OOECIEeUMBAIOIICe HOPMAJIbHYIO PabOTy ... - COXpaHEHUE HUX
reoMeTpuuecKkoil GopMel U obecreueHre TepMETHYHOCTH BCEX DJIEMEHTOB U YUYaCTKOB COTPSIKEHHIMA
-TpybGornpoBoabl ¢ TeMIepaTypoil Hapy>KHOM MOBEPXHOCTH CTEHKH 0OJiee ... JOJHKHBI OBIThH

MOKPBITHI N30JISILUEN

- B camoii BepxHeil oTMeTKe TpyOOIIpOBOIOB YCTaHABIUBALOT. . .

- B cambIX HU3KHX y4acTKax TpyOOIPOBOJOB MPETyCMaTPUBAIOT ...

- CocrostHue apMaTyphl U IPUBOJA POBEPSIOT

Ka’KIbIM MecCsIl

pa3 B rof

KayKble TpU Mecsila

- B peakTopax c NceBIOOXKUKEHHBIM CJIOEM KaTajau3aTopa Hanbojiee XapaKTepHBIM BUIOM
W3HOCA SIBIISIETCA. . .

-Hanbonee cuiibHO U3HAIINBAIOTCS] BHYTPEHHUE JIEMEHTHI

TpyOUaThIX PEaKTOPOB

annadaTHYeCKUX PEaKTOPOB

PEaKTOPOB C IICEBIOOKMKEHHBIM CJIOEM KaTalln3aTropa

peakTopoB ¢ pyOanikaMu U MelajaKkaMu

-CKopoCTh pazorpeBa peakTropa Mpu IyCKe HEOOXOJUMO TMOAJIEPKUBATh B YCTAHOBJICHHBIX
npenenax A NpeloTBPALeHHs

IeperpeBa ChIpbs

BO3HUKHOBEHHUS TEMIEPAaTypHBIX Aedopmariuii

pocTa AaBiieHus

-B peakTopax-nonuMepusaropax UCHOIb3YIOT MEIIAIKH, CHA0KEHHBIE CIIELIUAIBHBIMH. . .



-OCHOBHBIM YCIIOBHEM oOOecreueHus: 0e3aBapuiHON HKCIUTyaTallil PEaKTOPOB C TBEPIBIM
KaTaJIn3aTOPOM SIBJISIETCSl pABHOMEPHOE paclpeie]iCHue

CBIPBSI BO BCEX CCUCHUSX armapaTa

CBIPbSI HA BXOJIC B armapar

KaTaJn3aropa 1o BBICOTE armapara

-OCHOBHBIM HEJIOCTaTKOM TpPyOYaThIX pEAKTOPOB SIBIISICTCS TPYIHOCTh IOJAJICPKAHUS
TEMIIEPATYPHOTO PEXKUMA 110

CEYCHHIO TPYOBI

CEUCHHMIO armapara

JUTHHE TPYOBI

-OCHOBHO# HEIOCTATOK ...pEaKTOPOB — CIOKHOCTh PETYIHPOBAHUS TEMIIEPATYPHI TIO BBICOTE
CJIOS KaTajau3aTopa

-Jlns mpenmoTBpamieHUs  TEMIEpaTypHbIX — aedopmanmii  Kopryca  B...  peakTopax
MIPEeAYyCMOTPEHA YCTaHOBKA JINH30BBIX KOMIIEHCATOPOB

TpyOUaThIX

annadaTHYeCcKuX

peakTopax ¢ MelalKaMu

- Peaknuto u peresepanuio KkaraausaTopa poBOIAT B OJHOM arlapare

B peaKTopax ¢ pyOallIKoi U MelanKou

B PEAKTOpaX ¢ HEMOJABUKHBIM CIIOEM KaTaJln3aTopa

B pEaKTOpax € MCEBIO0KMKEHHBIM CII0EM KaTalau3aTropa

-Peaknuio u pereHepanmio KaranusaTopa IpPOBOAAT B Ppa3IWYHBIX allaparax IpU
IIPOBEICHUH IIpoLecca

B JKUIKOH (haze

C MCIOJIb30BAaHUEM HEIOABUIKHOTO CJIOS KaTajin3aTopa

C MCIIOJIb30BAaHUEM IICEBIO0KMKEHHOI'O CJIOSI KaTaJln3aTopa

- HapymieHusi TEXHOJIOTMYECKOTO PEKHMMa IIPU MPOBEACHUU IIPOLIECCOB OKHUCIICHHSI MOKET
IIPUBECTH K ...

- [IpeBbllIeHNE JOMMYCTUMBIX MPEJEIOB CKOPOCTH XJIOPUPOBAHUS MOXKET MPUBECTH K ...

- Jns mpenoTBpalieHus pasrepMeTH3aluy anmnapaToB, NMPEAHA3HAUYEHHBIX AJIS IPOBEACHUS
IIPOLIECCOB XJIOPUPOBAHUS, UX CIEAYET U3rOTaBIUBATh U3 MAaTEPUAIIOB, CTOMKHUX, B IIEPBYIO OYEPEb

K BO3JIEHICTBUIO BBICOKUX JAaBJICHUN

K KOppO3UH

K BO3JIEHCTBHUIO BBICOKMX TEMIIEPATYpP

- Jlns ynaBiIMBaHUSA KaTalW3aTOPHOM MBLIM BHYTPH aIlllapaToB C ICEBIOO0KUKEHHBIM CIIOEM
pa3MeIaror. ...

- [Iomaya xkaTanu3aropa B peakTop € ICEBIOOKUKEHHBIM CIIOEM OCYIIECTBIIETCS IIOTOKOM. . .

- Ilomaya xaranusaTopa B pEreHEpaTop C IICEBIOOKMKEHHBIM CJIOEM OCYILECTBIISETCS
IIOTOKOM. ..

-...Hacoca BKJIIOYaeT pa300pKy, MPOBEPKY COCTOSHHS, YHUCTKY, COOpPKY M LEHTPOBKY C
MIPUBOJIOM

-Hapymenue HopmanbHON paOOTHI... HACOCOB MPOSBISETCS B MAJCHUN ITPOU3BOAUTEIILHOCTH
Y Pa3BMBAEMOro Hamopa

- IloTeps monHOrO AaBlIEHUs, Pa3BUBAEMOr0 BEHTHJIATOPOM IO CPABHEHMIO C IACIOPTHOU
BEJIMUMHON HE JOJHKHA MPEeBbIIIATS ... %

6 3 10

- IIpu pabote ... HapylIeHHe TepMETUYHOCTH MOKHO OOHapYXHUTh IIyTEM 3aMepa pacxojia J0
U TI0CJIE arperaTta, KOTOpoe He JOJHKHO IPeBbIIATh 5%

- OCHOBHBIE ONACHOCTH MpPU HKCILTyaTallMU... KOMIIPECCOPHBIX YCTAHOBOK CBSI3aHBI C
MOBBIIIEHUEM JIaBJICHU, TEMIIEPATYpPhl U C BO3MOXKHOCTBIO 00pa30BaHuUs B3pHIBOOIIACHBIX CMecei

- IloBBIIEHHBIA pacXod ... Ha Y3Jbl BO3AYHIHOTO KOMIIPECCOPA MOXKET NPHUBECTH K
BO3HMKHOBEHHUIO aBapUIHON CUTyal[uu

- BaxxHoe ycnoBue 0€30MacHOCTH ... KOMIIPECCOPHBIX YCTAHOBOK — IPUMEHEHHUE TOJIBKO TEX
MapoK CMa304HbIX MAces, KOTOPbIE YKa3aHbl B IIaCIIOPTE



- [lonHas TepMEeTHYHOCTH arperara, OTBOJ| T'a3a IOC]e YIUIOTHEHWH M 3alllMTHAs MPOAYBKa
a30TOM MPETYCMOTPEHBI I 00ecedeH s 0€30MaCHOCTH KOMIIPECCOPOB IS CHKATHUS

YTIIEBOJJOPO/IHBIX Ta30B  XJIOpa KHCJIOpOJa aleTUiIeHa

- PoranmoHHbIe KOMIIPECCOPBI C BOJSHBIM YIULIOTHEHHEM PEKOMEHIYETCsl HCIOJIB30BaTh s
CKATHSA

YIIICBOJAOPOIHBIX I'a30B

XJopa

KUCIIOpoia

aneTuiIeHa

-[TpuunHO#i 320MBKH IUKJIOHOB MOXET OBITh X KCILIyaTallys P TEMIIepaTypax HUXE. ..

- Pe3koe cHmKEeHUE CONPOTHBIICHUS B PYKaBHBIX (DHIIBTPaX CBHUICTEILCTBYET O...

BBIXOJIC U3 CTPOSI MEXaHH3Ma BCTPSXUBAHUS

3a0MBKe (QHIBTPOBAILHON TKAHH

pa3pbIBe pyKaBa

- Apmarypa, mpenHazHayeHHas I CKIDKCHHBIX  YIJICBOAOPOJIHBIX  Ta30B U
JIETKOBOCILJIAMEHSIOIUXCSL JKUJIKOCTEH, HE3aBUCHMO OT TEMIICpaTypbl U IaBJICHHS IOJDKHA OBITh
BBINIOJTHEHA U3

qyryHa

TUTaHA

cTanu

- Ilpenynpexparomyie Kojblla KpacHOro I[BeTa HAHOCAT Ha  TPyOONpoOBOJax,
HpeIHA3HAUYCHHBIX JIJIsI IEPEKAUYUBAHUS ... BEIICCTB

JIETKOBOCTLIIAMEHSFOLITHX CSI

SZIOBUTBIX

B3PBIBOOIACHBIX

-Jlnsl  KUAKOCTHBIX — peakuuif, MpOTeKarmMX ¢ OOoJblIMM  TEIoBbIM  3ddexTom
11e71eCO00pa3HO HUCIIONIB30BATh PEAKTOP

¢ TypOMHHBIMU MelIaTKaMu

¢ py0Oamkoit

C BCTPOEHHBIMHU BHYTPEHHUMH TEIIIO0OMEHHUKAMU

- OOmwmii HEAOCTaTOK... pEaKTOpOB - MEPUOJUYHOCTb HX paboOThl, CBS3aHHAs C
HE00XO0/IMMOCTBIO PEreHEpALUU KaTalu3aTopa

annabaTHYeCKUX

TpyOuaThIX

C pyOamKoi 1 MeIaaKou

C MICEBI0O0KM)KEHHBIM CIIOEM KaTaln3aropa

- PeakmionHble anmaparhbl MOKPHIBAIOT CII0EM (DYTEpOBKU

IIPU IPOBE/IEHUH BBICOKOTEMIIEPATYPHBIX ITPOLIECCOB

P UCIIOJIb30BAHUU arpPECCUBHBIX CPEJT

IIPU BBICOKOM JIaBJICHUH B amrapare

JUIS 3alllMTHI METajljia OT aTMoc(hepHOi KOppo3un

- Yro Takoe cBOOOIHAS TOBEPXHOCTH?

a) IOBEpXHOCTh PAaBHOTO JaBJeHUs 0) MOBEPXHOCTh PaBHOM TeMIepaTyphl B) MOBEPXHOCTb
pPaBHOM KOHIIEHTPAIIMHU T) JIt00ast TOBEPXHOCTh

- OT 4ero 3aBUCHT PEXHM JBMKECHUS KUAKOCTH B TpyOOTpoBoIe?

a) OT CKOpPOCTH ABWXXEHHS 0) OT pPa3HOCTH JABJICHHS B) OT HIEPOXOBATOCTU TpyO T) OT
TUTOTHOCTH KHJIKOCTH

- OT yero 3aBUCUT TeMIIEpaTypa KUIEeHus ?

a) OT JIaBJICHUs U KOHLEHTPALUU 0) OT BSI3KOCTH B) OT IIJIOTHOCTH

- [IpaBUIIBHO JIM yKa3aHO COOTHOLICHHE MEX/Y €AMHUIIAMU JaBICHUS 7

a) 1xr/cm2=760 mm.pt.cT.=1,013 105 [1a, 6) 1kr/cM2=735 mm.pT.cT.=9,81 104 Ila,

B) 1,033kxr/cm2=760 mm.pt.cT.=9,81 104 ITa r) 1xr/cm2=1,033 krc/cm2=1,013 105 Ila

- YTo Takoe Mpou3BOJUTEILHOCTh Hacoca?

1.00beM XUIKOCTH, BCACBIBAEMOM HACOCOM B €IMHUILY BPEMEHH.



2.Macca HUJIKOCTH, TOJAHHOM HACOCOM B HAIIOPHYIO EMKOCTb.

3.00peM JKHIKOCTH, TOJIaBaéMOW HACOCOM B HAarHeTaTeJIbHBIM TPYOONpPOBOJA B CIAMHUILY
BpPEMEHU.

4.CymMa 00b€MOB KUAKOCTH, [10/1aBA€MOI B HAIIOPHYIO EMKOCTh U TEPSIEeMOM Yepe3 CallbHUK
HACcOCa U HETJIOTHOCTHU B COCTMHEHUSX TPYOOIIPOBOJIOB.

- Kakoe u3 onpenenenuii Hanopa siBjsieTcs IPaBUIIbHBIM?

1.Hanop Hacoca - ynenbHast sHeprus, coodmaemas 1Kr. )KUAKOCTH B HACOCE U BBHIPAKCHHAS B
M cT0s10a IepeKaunBaeMoi KUIKOCTH.

2.Hanop Hacoca — ynenbHasi 3HEprusi, coodIaemMasi HACOCOM EAMHULIE

o0bema nepeKkayruBaeMon KHUAKOCTH.

3.0T10 BBICOTA, Ha KOTOPYIO MEPEKAYNBAIOT KHJIKOCTb.

4.2910 BeJIMYKMHA, paBHAs pa3HOCTHU JIABJICHUI B HAIIOPHOU U MPUEMHON €MKOCTSIX.

- 3aBUCHUT JIM HAlOp Hacoca OT INIOTHOCTH MepEKauYMBaEMON KUAKOCTU?

1.3aBucur.

2.He 3aBucur.

3.He 3aBHUCHT OT MJIOTHOCTHU, HO 3aBUCHUT OT BSI3KOCTH ME€PEKAYMBAEMOMN KHUIKOCTH.

4.3aBUCHUT MpHU NTEPEKAYNBAHUH JKUJIKOCTU TSKEJIEE BOJIBI.

- IlpousBeneHueM, KakuxX BEJIMYMH BBIpAXaeTCs IOJE3HAs MOIIHOCTh , coodiaemas
KUJKOCTHU HACOCOM?

1. IIpousBenenueM Hamopa Hacoca Ha TUIOTHOCTh MEPEeKaunBaeMO KUKOCTH.

2.1IpousBeqieHNEM HallOpa Hacoca Ha BECOBOM pacxo]l )KUJIKOCTH

3.IIpousBeaeHnemM Hamopa Hacoca Ha ero 00bEMHYIO MPOU3BOAUTEIHLHOCTD

IlpousBenenrem 00bEMHOM MPOU3BOAUTENBHOCTH HA yIE€IbHBIN BEC

MepeKaunBaeMon KUIKOCTH

- Kakue morepu yuyuThIBaroTCS K.11.J1. HACOCA, U U3 KAKMX YACTHBIX K.II.JI. OH COCTOUT?

1.YTeuku KUIKOCTH U MEXaHUUYECKHE TIOTEPH Ha TPEHUE.

2.K.m.1. Hacoca yuuThIBaeT, MOTEPU HA TPEHUE U HA MECTHBIE COITPOTUBIICHUS

3.K.nm.a. Hacoca yYUTHIBAET YTEUKH KUIAKOCTH, MOTEPU HANOpa U MOTEPU HA MEXAHMYECKOE
TpeHue B Hacoce. OH SBISETCS MPOU3BEICHUEM TpeX K.I.J.: 00beMHOoro NV, rugpasinuyeckoro nl" u
MEXaHUYECKOTO MEX

4.K.1m.1. Hacoca mpeICTaBIIsIeT co00i CyMMy OOBEMHOTO, THAPABINYECKOTO U

MEXaHHYECKOTO K.II.J1

- Kak 3aBucuT BpICOTa BCaChIBaHUs HAacoca OT 0ApPOMETPUUECKOTO JIABJICHUS U TEMIIEPaTyphI
nepeKaurBaeMoi KUIKOCTH?

1.He 3aBucwur.

2.3aBUCHUT OT TeMIepaTyphl KUAKOCTH, HO HE 3aBUCUT OT OAPOMETPUUECKOTO JaBICHUS.

3.Bo3pacTaer ¢ ymeHbIIeHHeM 0apOMETPUYECKOTO JABJICHUSI M MOBBIIMICHUEM TEMIIEPaTypPhI
nepeKaunBaeMoil JKUKOCTH.

4.YMeHbIIaeTcs MPU CHIDKCHUH 0apOMETPUYECKOTO JABJICHUS M YBEIHMYCHUH TEMIIEpaTyphl
MEePEKaYNBAEMOMN KHUJKOCTH.

3aBUCHT JIM BBICOTA BCAChIBAHUS OT OTEPh HAIIOPA BO BCACBIBAIOIIEM TPYOOIpoBoae?

1.YBenuuuBaeTcs ¢ Bo3pacTaHUEM NOTEPh HATOpa.

2.He 3aBucur.

3.3aBUCHUT TOJIBKO OT MOTEPH HAMOpa Ha TPEHHUE.

- K xakomy TuIy HaCOCOB OTHOCSITCS IIEHTPOOEKHBIE HACOCHI?

1.K o6beMHBIM HacocaM, T.K. JKUJKOCTh BBITECHSETCS M3 KOpPIyca Hacoca B HarHETaTeIbHBIN
TpYyOOIIPOBO/I JIOAaTKaMH padoyero KoJjieca Mpu e€ro BpalleHuu.

2.K rnomacTHBIM HacocaMm, B KOTOPBIX JaBJICHHE CO3MAETCA IEHTPOOESKHON CUIIOH,
BO3HHUKAIOIIEH B )KHJIKOCTH MPU BpallleHUU paboyero KoJjeca ¢ JOMacTIMU.

3.K crpyiiHbIM HacocaM, T.K. JaBJICHHE B 3THUX Hacocax CO3JAeTCs CTPYSIMH KUIAKOCTH,
JBIDKYIIUMHUCST OT OCHOBAHUS JIOTIATOK padodvero Koyieca K ux nepudepuu.

4.K oceBbIM HacocaMm, MOCKOJIBKY >KHJIKOCTh B KOPITyCE€ HEHTPOOESKHOTO HAacoca JIBHIKETCS
napajuieJIbHO OCH pabodero KoJjeca.



- Kakoii ocHOBHOI mapaMeTp IIEHTPOOEKHOT0 HAcOCa OMPENENIAETCs ¢ IOMOIIbI0 OCHOBHOTO
ypaBHEHUS IEHTPOOEIKHBIX MAIIUH Ditepa’?

1.Hamop Hacoca.

2.Teoperndeckasi NIpOM3BOAUTEIBLHOCTD HACOCA.

3.ITorpeGisiemMast MOIIIHOCTh HACOCOM.

4.TeopeTndeckuii Hanop Hacoca Mpu OECKOHEYHOM YHCJIe JIONATOK pabouero Kojeca.

- Kak Bnusier yron HakiioHa J0HaToK (OTHOCHTEIBHO HAIpaBlICHHs BpalleHHs pabouero
KoJIeca) Ha BEJIMUMHY HAalopa U K.I1.J. LEHTPOOEKHOr0 Hacoca.

1.Ecnu nonaTky 3arHyThl B HallpaBJICHUU BpalleHHs pabodero Kosieca, TO HAmop Hacoca
IaJaeT, a K.I1.JI. — BO3pacTaer.

2.Ecnau nomatku 3arHyThl B HaIlpaBJIEHHWH, MPOTHBOIIOJIIOKHOM HAlpaBICHUIO BpPALICHUS
pabouero Kojeca, TO Hallop HACOCAa YMEHBIIIAETCs, HO K.I1.J. BO3PACTaET.

3.HaksioH onatok He BIMSET Ha HAMOp U K.I1.J. Hacoca.

4.HanGospM HaopoM U K.I1.JA. OyzneT 06J1a1aTh HACOC € MPSAMBIMU JIOIATKAMHU.

- Kak wm3MeHsTcs npOM3BOAUTENBHOCTb, HAOP U MOTpedisieMas MOILIHOCTb HAacoca, €CiH
4UCII0 000pPOTOB paboyero Kojeca yBeIMuuBaeTcs BABOE?

1.IIpou3BOANTENBHOCTD, HATIOP U NOTPEOIIIEMasi MOLIHOCTh HE U3MEHSTCS.

2.IIpon3BOAUTENBHOCTD, HANOP W MOTpedisieMas MOIIHOCTb BO3PACTyT MPONOPLHMOHAILHO
4yuCily 000pOTOB.

3.ITpon3BOANTENILHOCTD YBEIMUYUTCS BJBOE, HAIOP — BTPOE, a MOTpedisieMas MOIHOCTh — B
YeThIpe pasa.

4.1Ipou3BOAUTENBHOCTh YBEIMYUTCA BABOE, HAmoOp — B 4YeThpe pasa, MnoTrpedisemas
MOIIIHOCTb — B BOCEMb DPa3.

- VYkaxure, Kak M3MEHSETCS Hamop LEHTPOOEKHOI0 Hacoca C YBEIMYEHHEM ero
IIPOU3BOUTENILHOCTH?

1.Hanop Hacoca yMeHbIIaeTCA.

2.Hamnop Hacoca Bo3pacTaer.

3.Hamop Hacoca He u3meHseTcs.

4.Hamop Hacoca MpOXOJIUT Yepe3 MaKCUMYM.

- llenecooOpa3Ho 11 MycKaTh LEHTPOOESKHBIM HACOC MPHU 3aKPHITOM 3aABMKKE Ha HAIIOPHOM
TpyOOIIpOBOJIE.

1.IlenTpoOexHBI Hacoc 1esnecoo0pa3HO MyCKaTh MPU OTKPBITON 3aJBUXKKE, T.K. 3TO Cpaszy
o0ecnevnT pacyeTHyI0 MPOU3BOAUTEIBHOCTD.

2.1llenTpoOexHbIi Hacoc 1eaeco00pa3Ho MycKaTh MPHU 3aKPBITON 3aJBUXKKE, IOTOMY 4TO IpU
HYJIEBOI MPOU3BOJAUTEIBHOCTH HACOCA, KaK CJIEIYET U3 XapaKTEPUCTUKH, €ro K.I1.Jl. paBEH HYIIO.

3.IlenecooOpa3Ho, T.K. NpPHU 3aKPBITOW HANMOPHOM 3aJBMXKKE, T.. NpU HYJIEBOH
IIPOU3BOJUTENIBHOCTH, HAacoC TMOTPeOIsieT HAaUMEHBIIYI0 MOIIHOCTh, KOTOpas IOCTEIEHHO
BO3pacTaeT 110 MEpPe OTKPBITUS 33]IBUKKH.

4.1lenTpoOeXHBIE HACOCBHL, TaK >X€ KaK M TIOpPIIHEBbIE, HENb3s IyCcKaTb INPHU 3aKPBITOM
HAIlOPHOM 3a/IBUKKE N3-3aU4PE3MEPHOI0 BO3pACTaHU JaBJICHHUS, CO34aBAEMOI0 HACOCOM.

- Kak ompenensieTcst mpou3BOIUTENBHOCTh Hacoca, pabOTalOIIEro Ha IaHHYIO CETh (CHUCTEMY
TpyOOIPOBOJIOB U anmaparoB, 0 KOTOPBIM MEPEKAYNBACTCS HKHUIKOCTb)?

1.IIpou3BoANTENBHOCTS Hacoca MpH paboTe €ro Ha JAHHYIO CETh OINpPEAENseTcs] MO TOUKe
nepecedeHus: xapakrepuctuku H — Q Hacoca ¢ XapakTEpHUCTUKON CETH, MOCTPOEHHOM B TEX XKe
KOOpJMHATaX.

2.Paboyast mpou3BOIUTEIHHOCTh Hacoca ompesensercs Ha Xapakrepuctuke H — Q Hacoca no
MaKCHMaJIbHOMY 3HAQUEHHUIO K.IL.J.

3.Paboyas mpoM3BOAUTENLHOCTh Hacoca ompezensercs Ha xapakTepuctuke H — Q Hacoca
TOYKOMH, COOTBETCTBYIOIIEH MUHUMAaJIbHOM MOTPeOIsIeMOi MOIITHOCTH.

4.Paboyast NPOU3BOJAUTENBHOCTh HAcoca  ONpeAessieTcss IO  TOYKe  IepecedeHus
xapakrepuctuk H — Q u Ne — Q.

- C KaKo# 1eNbI0 MPUMEHSIOT MHOTOCTYIIEHYAThIE [IEHTPOOEKHBIE HACOCHI?

1.Jli1s yBeTMYeHUsI MPOU3BOAUTEILHOCTH.

2.JIns1 yBenuueHus Hamopa.



3. st CHUKEeHUs OTPeOIIIeMON MOLITHOCTH.

4.J151s1 perynupOBKH MOJIa4X HAacoca.

- JIns kakoil 1enu mpuUMeHsieTcsl MapajuienbHas paboTa HEeHTPOOEKHBIX HACOCOB Ha OOIIMN
TpyOOTIpOBO?

1./{ns1 yBenuueHus Harnopa rnepeKkaunBacMomn ) KHUIKOCTH.

2. J1ns yBenM4EHHs IPOU3BOUTEIBHOCTH, €CJIA XapaKTEPUCTUKA CETHU SIBJIAETCS IOJIOTOM.

3.l yBenuueHus NpOU3BOAUTEIBHOCTH, €CJIN XapaKTEPUCTHUKA CETH SIBISETCS KPYTOM.

4.J1ns1 CHUYKEHUs pacxo/la YHEPTrUU Ha NePEKauyuBaAHHE.

- C KaKo# LeNIbI0 IPUMEHSIIOT I10CJIEI0BATEIbHOE COEIMHEHNE HACOCOB.

1.JIns1 yMeHbIIIEHUS TTOTPEOIIEMOI MOIIHOCTH.

2./J1ns1 yBeauueHus: IpoOu3BOJUTENIBHOCTH.

3./lns1 yBenuueHus Harnopa: €ciiv XapaKTepUCTUKA CETH ABIISIETCS KPYTOH.

- Jlnst mepexadku ciaboro pacTBopa CEpHOM KHCIOTHI B KOJIMYECTBE

100m3/9ac npu naBnenuu 1 atm. U remmneparype 850C HeoOx01uMO 110100paTh HACOC.

VYkaxure, Kakoi HacocC cieyeT BIOpaTh?

1.IIponemnepHsiii (0ceBON).

2.1llectepeHuaThli.

3.1leHTpOOCKHBINM TEPMETHICCKHUH.

4.1lopuiHeBoil (IUTyHXKEPHBIIN).

biok 3 (Bnanets):

- Kak yBenuuuTh TepMHYECKOE CONMPOTUBIEHHE CTEHKU CTaldbHOM TpyObl 38x2,5 MM, eciu
MOKPBITH €€ ¢ OAHOU cTOpoHBI cioeM manu 0,5mMm? JI cramu = 17,5 B1/(M-K) i1 amamu = 1,1 Br/(m-
K)

3anava 23

OnpenenuTh yAeabHBINA TEIUIOBOM MOTOK € MOBEPXHOCTH MapomnpoBoja auamerpom 40x2.5,
MOKPBITBIM CIIOEM IIIAKOBOHM BaThl TOMMMHON 30MM ¢ kodddunmenTom temmiomnpoogaoctu 0,076
Br/(M-K), ecim Temmeparypa HapyXHOW THOBepxHOCTH maponpoBoga 45°C, temmeparypa
BHyTpeHHel noepxHocTH TpyOs! 190°C, ncranu =46,5 B1/(M-K).

- JIByXci10iiHasi CTEHKa ¢ BHYTPEHHEN CTOPOHBI KOHACHCUPYET € TOPSYUM TEIUIOHOCUTENIEM U
umeer Temriepatypy 150°C. TommmHa mepBoro ciosi CTEHKH CO CTOPOHBI TETUIOHOCHUTENS 3MM,
kodd¢uimeHt TtermionpoBoaHoctd 17,4 B1/(M-K), TommmHa BTOpOro Ciosi CTEHKH 4MmM,
Kod¢¢umeHT TerionposoaHocty 46,4 B1/(M-K). Onpenenure temneparypy Ha CThIKE CTEHOK Ha
BHEIIIHEH MOBEPXHOCTH CTEHKH IpH TerioBoM notoke 58000 Br/m2

- B nauvarne mpoiiecca terionepenayu ObLUTH MOMy4deHbl cienyronue ganabie al=8000B1/m2;
a2=1000 Bt/(M2-K), TommmHa cTeHkH 2mM, TeruionpoBogHocTh cTeHkH 40 B1/(M-K). Ouenute
TOJILIMHY CJIOSl HAKUIIK B KOHIIE Mpoliecca, eclid KodG(ULUMEHT TerIonepeiadyi CHU3UICS ITPU 3TOM B
nBa pasa. TeruonpoBoaHOCTs Hakumnu 3 B1/(m-K).

- B xonoaunbHuKe THIIA «Tpy0Oa B TpyOe» OXJIaXKAMNeTcs KUCIoTa B KonnyecTBe 468 Kr/yac ot
temneparypsl 120°C go 40°C. OxnaxaeHue Nponu3BOIUTCS BOJOW, MOCTYNAKOLIEN B XOJIOAWIBHUK C
temneparypoit 15°C. Temnoemkocts kucinotsl 3,35 k/[x/(kr-K). PasHocts Temmeparyp mexnay
TEIUIOHOCUTEISIMU Ha BXOJE TEIJIOTHI B anmnapar coctasiseT 75 °C. OnpeaenuTs CpeHIO pa3HOCTb
TEMIIEpaTyp MEKIy KUCIOTON U BOAOH, a TAKKE PACXOJ BOJIBI.

- OnpenenuTh COOTHOIIEHUE IOBEPXHOCTEH INpPH IMPOTHUBOTOKE, €CM C O00OMX CIydasx
OJIMHAKOBBIE TETUIOBBIE TOTOKH M KOX(hHUIMEHTH! Terionepenadyn. Temmeparypa Oosiee ropsaero
terioHocutens Ha Bxoae 300°C, a Beixox 200°C. Temneparypa MEHee TOpSIYEro TEINIOHOCUTENS Ha
Bxoje 25°C, na Berxone 175°C.

- B xoxxyxoTpyOuaToM TerIo0OMEHHUKE HaChIIIeHHbIEe Mapbl OeH3ona B koiauyectse 10000
Kr/gac 0e3 OxJaXIeHHsl KOHJeHcaTa. Temreparypa KumneHUs OeH30Jla MpH YCJIOBUSX B ammapare
80°C, Temmoemkocts 2,5k/x/(kr-K), saTansnus napoB 594 xJ[x/kr. Onpenenute 00bEeMHBIN pacxon
Bobl (M3/4ac), ecnu ee HavanmbHas Ttemmeparypa 20°C, xoneunas 40°C. Jlo kakoil TeMmrepaTypbl
OXJIQJINThCSl KOHJEHCAT, €CIM Pacxo] BOAbI yBEIWYUTH B 1,2 pas3a (TemmepaTypa BOJbl OCTalach
HEW3MEHHOM)?



-B rerioo6mennom anmapate konaencupyercs 10000 kr/gac HacBIIEHHBIX MTapoOB OEH30I1a 32
CYET OTBOJA TEIUIOTHI YEpe3 CTEHKY BOJOW, ¢ HayanbHOM Temmneparypoil 20°C u koneunoit 40°C.
Tennora mnapooOpa3oBanust OeH3oida npu padboumx ycnoBusax 394 kJlx/kr. Kosddumument
teronepenayn coctapisier 580 Br/(M2-K), temmeparypa kumenums Oenzona 80°C. Omnpenenutsb
pacxoj BOJbl U OLIEHUTh YMEHbIIEHUE IIPOU3BOAUTEIBLHOCTH allapara 1o KOHJEHCAaTy, €ClIu y4ecTb,
YTO B IPOLECCE €ro AKCIUTyaTalllH, o0pa3oBajach HAKUIb TONIIUHOW IMM ¢ ko3dduumrentom
teruonpoBogHoctd 1 B1/(M-K). Cumrtarts HadanpHyl0O M KOHEUHYIO TEeMIIEpaTypy BOJABI HeE
M3MEHUBIIUMHUCS.

- B koxxyXoTpyO4aToM Termao0OMEeHHHKE KOHJICHCUPYIOTCS Mapbl aMMHUaKa IPH TeMIIepaType
30°C. Pacxon ammmaka 2200 xr/dac. Temnora kongencanuu ammuaka 1146 kJbx/kr. Kongencanms
IIPOU3BOIUTCS BOJOM, kKoTopas HarpeBaercst oT 10°C no 20°C. Onpenenutb pacxos 0XJIaxIarolei
BOJbI M TOBEPXHOCTh TeIulonepeaaun TterioooMeHnrnka. Kosddumuent ternootaaun al=2550
Bt1/(M2-K); a2=1800 Bt1/(M2-K). Huametp TpyO 25x2. Tepmuueckoe CONpPOTHBICHHE 3arpsi3HEHUMA
crenok 0,0004 (m2-K)/Bt. Koadbdumuent temnonpoBogHoctd creHok Tpyo 17,5 Bt/(M-K).
[Torepsimu Temia npeHeOpeyb.

- B Tennmooomennuke moBepxHocThio 1,2 M2 HarpeBaercs 850 kr/gac sxuakocTu ot 25°C 1o
55°C (remmoemkocts xuakoctu 2 kJ[x/(kr-K). HarpeBanue mpou3BOIUTCS TOPSYEH JKUIKOCTBIO C
terioeMKkocThio 3 kJ[x/(kr-K). Hauanbnas Temnepatypa ropsueii xuakoctu 85°C, koneunas 55°C.
Haiitu pacxos HarpeBaromiei >KUIKOCTH U KOd(D(DHUIIMEHT TEIIOOT/Aauu OT HArPeBAOIIEH JKUIKOCTH
K CT€HKE, eCIi KO3(PUIIMEHT TEIJIOOTAaYu OT CTEHKH K HarpeBaeMoii xuakoctu paseH 500 Bt/(m2-
K). Tepmuueckum CONPOTUBIEHUEM CTEHKH, IOTEPSIMHU TEIUIOTHI B OKPYKAIOLIYIO CPEAY U BIUSIHUEM
TEMIEPaTyphl Ha TEIUIOEMKOCTH JKUKOCTEH MpeHeOpeyb.

- B KOXyX0oTpyO4aToM Terio0OMEeHHUKE KOHICHCHPYIOTCS Mapbl OPraHUYECKON KHUJIKOCTH B
KonuecTBe 766 kr/uac 0e3 oxjaxkIeHUs KoHaeHcaTa. Temora mapooOpa3zoBaHuUs Kuakoctu 394
k/[x/kr. Konnencarus npou3Boautcs Bojoi, kotopas HarpeBaetcs oT 20°C no 40°C. Koaddumuent
teruonepenaun cocrapisier 223 B1/(M2-K); kosddumMeHT TemnooTaayu oT KOHACHCUPYIOIIUXCS
napoB k crenke 500 Bt/(M2-K), a ot cremku k Bome 2000 Bt/(M2-K). Ompemenuts pacxon
OXJIXK/IAIOLIEH BOJABI M CPEIHIOI TOJIIMHY HAKUMHM Ha CTEHKax TpyOok, eciu Ko3dduuumeHt
terionpoBogHocTd Hakunu 1B1/(M-K), a koad¢uumeHT TemnonpoBOJHOCTH CTalH, U3 KOTOPOM
u3rorosneHs! Tpyoku 46,5 B1/(M-K). TernoemMkocTs BOAbI CUMTATh HE 3aBUCALIECH OT TEMMEpaTyphl.
[Torepsimu Tema npenedpeys. TONIMHY CTEHKH IPUHATH PaBHOW 2MM.

Onpenenuth KO03()UIMEHT TEmI00THa4Yd OT TOPU3OHTAIBHOM IUIMTHI, OOpalieHHON
TEIUIOOTIAIOIIEH MMOBEPXHOCThIO KBEPXY, K OKPYXAIOIIEMy CIIOKOMHOMY BO3AyXY. Pazmepbl miInThI:
axb = 2x3m2. Temnepatypa, noBepxHoctu mauthl tct = 100 °C. Temneparypa Bo3nyxa tx =20 C.

B macisHoM Gake Temmeparypa macia MC-20 moanep:kuBaercss MOCTOSSHHOW € MOMOIIbIO
TOPU30HTANIBHBIX obOorpeBaromux Tpyo nuamerpoM d = 20 mm. Ompenenuts Kod3pduuueHt
TEIJIOOTa4M OT TOBEPXHOCTH TPYyO K Maciy, eciiu Temriieparypa macia tk = 60 C, temmneparypa
nosepxHoctu TpyO tcr = 90 C. PaccrosHue mexay TpyOaMu OTHOCHUTENIBHO BEJIMKO MU pacyer
TEIUIO0TIa4l MOXKHO IIPOU3BOJUTb, KaK JJIi OMUHOYHOTO LIUJIUH/IPA.

Tounkas miractuna quHOM L = 2 M 1 mupuHOo#t b = 1,5 M o6TekaeTcs mpoA0IbHBIM TOTOKOM
Bo3ayxa. CKOpOCTh U TemrepaTypa HaOerarlIero moToka paBHbl cooTBeTCTBEHHO W0 = 3 M/c; t0 =
20 °C. Temneparypa noBepxHocTH miaactunbl tCT =90 C. Onpeaenuts KO3QPHUIUEHT TEIIOOTAAYH
Y KOJINYECTBO TEIUIA, OTJaBAEMOE IJIaCTUHOMN BO3AYXY.

Koadduuuent Ttemnooraayn npu KOHJGHCAMM YHCTOTO BOJSHOIO Mapa B TpyOkax
BEPTUKAIBHOTO KOHAeHcaTopa akoH = 8460 Br/m*K. Coneprkanne Bo3yxa B mapora3oBoil CMecH y
=81% macc. Onpenenuts KO3PPHUIUEHT TEIUIOOTAAYH ITPH KOHIEHCAIlMK Tapora3o0BOi CMECH.

Onpenenuth TEmnoTy aAeruaparamuu pactBopa NaOH. ecnu B mporiecce BbIITapUBaHUS
KOHIIEHTpauus ero mensiercs ot 14 % macc, no 17.5 % macc. Pacxon ucxoanoro pacrsopa G = 22,22
Kr/C.

Omnpenenuth pacxoj OXJaXKAAOLEeH Boabl g KoHaeHcauuu W = 5,233 xr/c mapa npu
nasinenuu P = 0,2at. Temneparypa oxnaxaatouieit Bojsl tH =21 C.

OmnpenenuTh 4YMCIO EIMHMIl TMEPEHOCa NpPU PEKTHU(PHUKAIMKA CMECH TOJIYOJI-3THIOCH30M.
Pacxonx ucxoanoii cmecu F = 0,0188 kmonb/c; pacxoa nuctumisata D = 0,00381 kmoms/c; piermoBoe
ynuciao R = 5; pacxox nepa B xomonne G = 0,0229 xkMomnb/c; pacxo]l KUAKOCTH B BEpXHEH 4acTH



konouuel LB=0,0191 xmonbw/c; pacxom »xuakoctu B HmkHed wactu LH =0,0378 xmoub/c.
Konnenrpanus ucxomgnour cmecu xf =0,2.mon. mon.; auctwuiara xd =0.98mom. moi.; KyboBoro
octatka Xxw = 0,002 mo:. on [JaBnenue B kononHe P = 120 mwm pr. cT.

MeToauuyecKkue MaTepHuaJibl, XapaKTCPUIYIOIIUX ITPOLHECAYPHI ONCHUBAHUSA

Ha ocHOBe KOHTPOJBHBIX BONPOCOB K MPAKTHUYECKUM 3aHATHAM  (OPMHUPYIOTCS
WHUBUIyaJIbHbIE 3aJaHUs U1l KAKJIOTO CTyAeHTa. B pe3ynbpTaTe BbIABISETCS NPOLIEHT IPABUIbHBIX
orBeToB. Ha ocHOBe KauyecTBa BBIIOJHEHUS KypCOBOW paOOThl, BlaJ€HUS TEMOW M IPOLIEHTa
MPAaBWJIBHBIX OTBETOB Ha BOIIPOCHI IpHU 3alIMTE€ KypcOBOM pabOThl  oOmpeaensieTcss OlLEHKa 3a
BBITIOJTHEHHE KypcOBOM paboThl. MHAMBUIYaIbHBIN CEMECTPOBBIN PEUTHHT CTyACHTa (DOPMHUPYETCS C
Y4E€TOM MpPOLIEHTa MPABWIBHBIX OTBETOB Ha KOHTPOJBHBIE BOIPOCHl K IMPAKTUYECKUM 3aHATHUAM U
pe3yJbTaTOM BBINOJIHEHUS KypcoBOM paboTsl. Ha OCHOBE THIOBBIX KOHTPOJIBHBIX BOIIPOCOB
dopMupyercss TeMaTHMKa SK3aMEHAI[MOHHBIX OWJIETOB M C Yy4eTOM KadyecTBa OTBETOB Ha
HK3aMEHALMOHHBIE U JONOJIHUTENBHBIE BOIPOCH! 3K3aMEHATOPA, C YYETOM CEMECTPOBOIO PEUTHHIA
OnpeeNseTcs SK3aMEHallMOHHAs OLIEHKA.

MaxkcumanbHasi cymma 0asuioB, Habupaemasi CTyIeHTOM 1o aucuuiirnHe pasHa 100.

Oruenka | Ouenka no O6ocHoBaHue Yposens

B TIKase chopmuposannocmu
Oautax KoMnemeHnuyuii
bonee | «OTiM4YHOY Conepixanue Kypca OCBOCHO MOJHOCTEIO, 0e3 | Boicokuii yposens
80 po0esIoB, HEOOXOIUMBIE TPAKTHUECKUE

HABBIKH pa0OTHI ¢ OCBOCHHBIM MaTEePHAIOM
c(hOpMHUPOBAHKI, BCE MPETYCMOTPEHHBIC
pOrpaMMoil 00ydeHus yueOHbIe 3a/1aHus
BBITIOJIHEHBI, KAUECTBO UX BBITTOTHEHUS
OIIEHEHO YHCIIOM 0aJIoB, OJIM3KUM K
MaKCHMaJIbHOMY

66-80 | «Xopomo» Coneprkanue Kypca OCBOCHO IOJIHOCTEIO, 06e3 | IIpodeunymutii
npo0esIoB, HEKOTOPbIE IPAKTHYECKHUE HABBIKH | ypoBeHb
paboThI C OCBOEHHBIM MaTEpHAIIOM
c(OpMHUPOBaHBI HEIOCTATOYHO, BCE
IpelyCMOTPEHHbIE TPOrpaMMoi 00ydeHus
yueOHBIC 3a/ITaHMsI BBITIOJTHEHBI, KAYECTBO
BBITIOJTHEHUA HU OAHOT'O U3 HUX HC OLICHCHO
MUHHMAJIbHBIM YUCIIOM 0aJIOB, HEKOTOPBIC
BHUBI 3aJaHUH BEIMTOJHEHDI C OIIMOKaMHU

50-65 «Y 10BNETBO- Copaeprkanue Kypca OCBOEHO YaCTUYHO, HO Ilopozoewiit yposens
PHUTEITHHOY po0esbl He HOCAT CYIIECTBEHHOTO
XapakTepa, He0OOXOAUMBbIE TPAKTUYECKHE
HaBBIKH PaOOTHI C OCBOCHHBIM MaTepHAIIOM B
OCHOBHOM C()OPMUPOBAHBI, OOJIBITMHCTBO
NPEIYCMOTPEHHBIX MPOTPAMMON 00yJIEeHHUS
y4eOHBIX 3aJ]aHUi BBIIIOJHEHO, HEKOTOPbIE U3
BBITTOJIHEHHBIX 33JJaHUH, BO3MOXKHO, COJIEpKAT

OILIMOKU
Menee | «HeynoBnerBo- | ComepskaHue Kypca HE OCBOCHO, Komnemenyuu ne
50 PHUTEITEHOY HEOOXOIMMBIC TIPAKTUYECKNE HABBIKU paOOTHl | chopmupoearsl

He c(hopMUPOBaHBI, BHITIOJTHEHHBIE yueOHBIC
3aJIaHMsI COJIEPIKAT TPYOBIC OITMOKHN




3. 3axanus B TeCTOBOI (popme MO JUCHUITIMHE

[Ipumeps! 3anaHuit:

K anmaparam BHemHel NBUICOYMCTKHM HA YCTaHOBKAX C IICEBIOOXKIDKCHHBIM CIIOEM
KaTannu3aTopa OTHOCSTCS

- ANEKTPOGUIBTPEI

- CKpy00epsl

- IIUKJIOHEI

- PYKaBHbIEC (DPUIBTPHI

[TonmHast KOMIIEHCAIUS TEMIIEPATYPHBIX HANPSIKEHUH 00eCIIeunBaeTCs B TEINIOOOMEHHUKAX . ..
- C KOMIICHCATOPOM Ha KOXKYyXe

- ¢ U-o0pa3ubiMu TpyOamu

- C HETIOJBIKHBIMHU TPYOHBIMH PEIIETKAMH

- ¢ IUTABAIOIICH TOJIOBKOM

TpyOGorpoBoabI ¢ TeMIepaTypoil HapyKHOH OBEPXHOCTH CTEHKHU Oosee ... °C MOIDKHBI OBITh
HOKPBITHI N30JIALUEH

peaKTophbl UIEANBbHOTO BBITECHEHUs, paboTaromue 0e3 MoABoJa M OTBOJAA TEIUIOTHI B
OKPYKAIOIIYIO CpPe/ly Uepe3 CTEHKH peaKkTopa WM IIPHU MIOMOILM TEINIOOOMEHHBIX 3JIEMEHTOB

Jus  TapenbyaTold KOJOHHBI XapaKTEPHO KOHCTPYKTHBHO 3aJaHHO€ KOJIMYECTBO ......
paszeneHus

ITomubmin NEPEUYCHb TCCTOBLIX 3a,I[aHI/II71 C YKa3aHUEM IIPABUJIBHBIX OTBCTOB, PA3MCIICH B Oanke
BONPOCOB  Ha  HMH(OPMAIMOHHO-00pa30BaTeIbHOM  TOpTaje  HMHCTUTYTa MO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=163

OHGHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIINIOJIHCHHBIX TCCTOBBLIX SajlaHI/Iﬁ n3 ux
oO1mero yucia.



