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1. Ilesib ocBOEHMSI AUCUUILIAHBI
[Menn  OUCHUIUIMHBL:  U3Y4EHHE COBPEMEHHOIO  TEXHOJIOTMYECKOIO
IIPUMEHAEMOT0 AJIs IPOU3BOJCTBA HEOPTraHNYECKUX BEUIECTB.
3amaun uU3ydeHHsl TUCHUIUTMHBL (pOpMHUpOBaHME KOMIETEHIUMH M mpuoOpeTeHue 3HaHUU O
COBPEMEHHBIX TEXHOJIOTMYECKHUX mpoueccax XapaKTEePHBIX JUISL IIPOU3BOJICTB
HEOPTraHWYECKHUX BEIIECTB.

o0opyI0BaHUs,

2. Mecto nucuuniannsl B crpykrype OIIOITI BO
Huctunnmaa «OO0opya0oBaHUE MPOU3BOJICTB HEOPTaHWYECKHX BEHIECTB»  OazWpyeTcss Ha
cileayromux AJUuCHUIlINHAaxX: 0611_[3}1 U HCOpraHnvcCkasd XuMmusd, O61ua;1 XUMHUYCCKasd TCXHOJIOI'HA,
OCHOBBI TEXHOJIOTHHM XUMHUYECKOTO IMPOU3BOACTBA U AP. 3HaHI/15[, IMMOJIYYCHHBIC B paMKaxX HU3Y4YCHUS
HaHHOﬁ JUCHUIIIINHBI, 6YI[yT HCIIOJIb30BAHbI TP HAITMCAHUU 6aKaﬂaBpCKI/IX pa60T.

3. HJIaHI/IpyEMbIe pe3yabTaTbl oﬁyqemm o IMCIOMIIJIMHE
[Inanupyemble pe3ynbTaThl OOy4YeHMS IO JUCIMIUIMHE, COOTHECEHHBIE C IUIaHUPYEMBIMU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUSIMY U HHAUKATOPAMU TOCTHKEHUSI KOMIIETEHIINN )

dopMupyeMEIe [Tnanupyemsbie pe3yapTaThl 00yYEeHUs 110 AUCLHUILUIMHE, B
KOMIIETCHIIUH (}(0;[, COOTBCTCTBUHN C UHAUKATOPOM AOCTHUIKCHHA KOMIICTCHIIUN HaumenoBanue OLICHOYHOT' O
COZICp)KaHuC WnaukaTop NOCTHKEHUSA Pe3ynbraThl 00y4eHus 1o cpencraa
KOMIICTEHIIIH) KOMITETEHIMU JIMCLUTUTHE
[1K-3 Cnocoben I1K-3.3 Pa3zpabaTbiBaet BJIJICTh HABBIKAMH BOIIPOCHI, 33/1a4H, TECT
MIPOCKTUPOBATH MPOEKTHI XUMHKO- pa3paboTKH MPOEKTOB
XUMHKO- TEXHOJOTMYECKHUX MIPOLIECCOB | XMMHMKO-TEXHOJIOTUYECKUX
TEXHOJIOTHYECKHE U TIPOU3BOJICTB MIPOLIECCOB U TIPOU3BOJICTB
TIPOIIECCHI (ITIK-3.3)
[1K-3.2 [TonGupaer 3HaTh OCHOBHOE
obopyznoBaHHe U1 obopynoBaHue
MIPOM3BOJICTBA MPOM3BOJICTBA
HEOPraHNYCCKUX BEUICCTB HCOPraHMYCCKUX BEUICCTB
(TIK-3.2)
yYMeTb No0UpaTh
000pyI0BaHUE IS
MIPOHU3BOJICTBA
HEOPraHUYECKHUX BEIIECTB
(TIK-3.2)




4. CTpyKTYypAa U COAepKAHUE TUCUHUIIINHBI
OO0mas Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISET 3 3a4eTHBIC eMUHUIBI, 108 yacos.

4.1. ®opma o0yueHHsI: OUHAS
YpoBens 6a30BOT0 00pa3oBaHMs: CpeIHEE 00IIIee.

Cpok oOyuenus 4r.

4.1.1. CTpyKkTypa AUCHUIIMHBI

KonrakTHas padota
o0yyJaromuxcs ¢ <
MeIaTOTMYECKUM PaOOTHUKOM 5
.-4 'S | ®opma Tekymero
S gl = e KOHTPOJISL
= = o
B = S| .9 . S | yenesaemoctu (110
No Q Zl = S = = HeneJsM
Paznen (Tema) TUCIUTUTMHBI g S| = al o F| 8 =
m\i1 5 E ol & o £ s S O | cemectpa), popma
O 5| E| =2 E Z| 28| &| | npomexyrounoi
5 81 & c Sl & Z 5 | arrecrauuu(mo
= 2N S ~ | = S cemecTpam)
| & g 2 S
2 gl & °
=NEE=H
1 VYcnoBust 6€30MacHOCTH 8 |12 | 8 8 | Komrpombuiii onpoc
TEXHOJIOTHYECKHUX MPOIECCOB.

2 3amuTa 000pyI0BaHUS 8|4 | 8 8,4 TeCTHpOBAHHE
Bcero 3a cemectp 108 | 16 | 16 + 3,6 1235|164 2K3.(53,65)
HUtoro 108 | 16 | 16 3,6 235|164 53,65

4.1.2. Coaepxanue QU CHUIIMHBI
4.1.2.1. Ilepeuyennb JeKkuuii
Cemectp 8
Paszoen 1. Yenosusi 6ezonacnocmu mexnonocuueckux npoyeccos.
Jlexnus 1.

VYcnoBust 6€30MaCHOCTH TEXHOJIOTHYECKUX MPOIIeccOB. MHOTOCTaANITHBIE U OAHOCTAIUHHBIE
nporieccsl (2 gaca).
Jlexknus 2.

HenpepbIBHOCT M yCTOMYMBOCTH TEXHOJIOTMYECKHX MpolieccoB. BeiHOC 000pynoBaHus Ha
OTKPBITHIE TUTOMIAAKHU (2 yaca).

Jlexkuus 3.

Ponw aBTOMaTH3annu B o0ecredeHuu 0€30NacHbIX YCIOBUM Tpyia. Y CTPONCTBa
ABTOMATHUYECKOTO KOHTPOJIS, PETyIUPOBaHUS U yIpaBieHus (2 Jaca).

Jlexknus 4.

YcrpolicTBo u Oe30omacHas 3KCIUTyaTalys annapaToB, paboTaOMUX O] JaBICHUEM.
ApmaTtypa, KOHTPOJIbHO-U3MEPHUTENbHBIE TPUOOPHI, MPEAOXPaHUTENIbHbBIE YCTPONCTB (2 vaca).
Jlexnus S.

3almuTa anmnapaToB OT MOBBIILIEHUS AaBieHus. ['epmerusanus anmnapaTtoB. O0mue TpedoBaHus
K TepPMETUYHOCTH anmnaparoB (2 yaca).

Jlexknus 6.
3ammra oT TemIoBbIX u3nydyeHuil. Knaccudukanus cpeacTs NpoMBIIIIICHHON TEI103aIlnuThI
(2 gaca).
Paszoen 2. 3awyuma obopyoosanus
Jlexknus 7.
3amura ot Bubpamu. OnpeneneHue pa3MepoB 30HbI BUOPALIMOHHON 0MacHOCTH (2 yaca).



Jlexnus 8.
3amura ot myma. Kinaccudukanus cpeacTB 3alUThI OT IIyMa. 3aliuTa oT
nblIera3oBbaeneHnid. Kitaccudukamms MECTHBIX 0TCOCOB (2 yaca).

4.1.2.2. [lepeyeHb NPAKTHYCCKUX 3aHATHI

Cemectp 8
Paszoen 1. Yenosus 6ezonacnocmu mexunonocuyeckux npoyeccos.
IIpakTnuyeckoe 3ansitue 1

KoHncTpyupoBanue u pacueT ycTpoicTB ISl IepeMellIBaHus U TeroooMeHa (2 yaca).
IIpakTn4yeckoe 3ansiTue 2

IMunponunamudeckuii pacuet anmnapara (2 Jaca).
IIpakTnyeckoe 3ansiTue 3

Pacuer koapdunmenta remnootaauu (2 aca).
IIpakTnyeckoe 3ansiTue 4

MexaHu4yecKkuil pacyeT Bajia epeMeINBAIOIero YCTpoiicTBa (2 Jaca).
Pazoen 2. 3awuma obopyooeanus
IIpakTH4yeckoe 3ansATHE S

Bo160p THa U KOHCTPYKIMH TEMJI00OMEHHOT 0 anmnapara (2 Jaca).
IIpakTH4eckoe 3aHsATHE 6

TexHonmornyeckuii pacyeT TermiooOMeHHKa (2 yaca).
IIpakTH4yeckoe 3ansiTue 7

Pacuer narpeBatesnst wiv XonoawIbHUKA (2 yaca).
IIpakTHyeckoe 3anATHE 8

Pacuer konaencaropa. OmnpezaeseHne TeII0BOM Harpy3ku (2 Jaca).

4.1.2.3. [lepeyeHnb JadopaTOpHbIX padboT
He mianupyercs.

4.1.2.4. IlepeueHb TeM U y4eOHO-MeTOAUUYECKOE O0ecIIedeHHe CAMOCTOSITeIbHOM

padoThI

IlepeyeHb TeM, BBIHECEHHBIX Ha CAMOCTOSATENbHOE U3YUYEHHE:
1. Knaccudukamms xuMmudeckoro obopymoBaHus. TpeOoBaHHs, MPEABSBISIEMble K XUMHUYECKOMY
oOopynosanuto. Ilopsnok pacuera oOopyaoBanus. IlpuemMka M HCHBITaHUS XUMHUYECKOTO
000pyI0BaHUA.
2. Koppo3usi KOHCTpYKIMOHHBIX MarepuanoB. Buasl koppo3uu. CkopocTh kopposuu. CrocoOsl
3alUTHl anmapaToB OT KOppo3uu. Metamuiel u cruiaBbl. Jlermpyrome no0aBku. MapKHpOBKa.
OO6nacTu npuUMeHEHusl.
3. Hemeraminyeckue KOHCTPYKLHMOHHBbIE Marepuaybl. OrHeynopHble, TEIJIOU30JISUOHHBIE,
NPOKJIaJOYHble HAaOMBOYHBIE MaTepuanbl. BbIOOp MCXOAHBIX NaHHBIX JUIsl pacyera ammapaToB Ha
IPOYHOCTb.
4. HanpsbkeHus B ammapaTax HM3KOro JaBiieHUs. PacyeT TOHKOCTEHHBIX O0eyaek ammnaparos,
paboTarolmMx 1OJ BHYTPEHHMM JaBieHueM. Jlepopmauuu, BoO3HUKalolue B amnaparax,
paloTaroUMx Mo BHEIIHNUM JlaBieHueM. Pacuer o0edaek, paboTaroIyX 101 BHEIIHUM JIaBICHUEM.
5. KpbllIky 1 IHUIIA anmapaToB HU3KOTo JaBieHus. KoHcTpykius, 001acTH IPUMEHEHUs, pacyeT Ha
npoyHocTs. @naHupl U QuanueBbie coeauHenus. lItynepa u 600bimku. CMOTPOBbIE OKHA, JIIOKU U
na3pl. Onopsl. PacueT ToNIMHBI 30U,
6. HampskeHus, 1efCTBYIOIIKE B annapaTaxX BHICOKOTO AaBiieHUs. PacueT TOJICTOCTEHHBIX 00e-4aek,
JHMI M KpBbIIIeK. 3aTBOpPHI ammapaToB BbICOKOro aasieHHs. KoHcTpykuuu Memranok. Beibop u
pacyeT MeIaiok.
7. BeiOop KOHCTpYKIIMHM anmnapaTa ¢ Memankoil. Pacuer Bana memanok. Kinaccugukaus 1 ocCHOBHbIE
IIPUHIIMIIBI KOHCTPYUPOBAHMSI TEIJIOOOMEHHOM anmapaTypabl.
8. KOHCTpyKIMsI 3MEEBHKOBBIX, CIMPAJbHBIX M OJIOYHBIX TEMI000MeHHUKOB. KoHCTpyKuuu
KOXKYXOTPYOHBIX TEIO0OMEHHUKOB. OCHOBHBIE AJIEMEHTBI KOKYXOTPYOHBIX TEMJIOOOMEHHUKOB U
UX pacuer.



9. TemnooOMeHHble ycTpoiicTBa ammapaToB. Tapeibuarble KOJOHHBL. (OCHOBHBIE 3JIEMEHTHI,
KOHCTPYKUUU Tapenok. Hacagounbie KoMoOHHBL. TUIIBI HACAJOK U OPOCUTENBHBIX YCTPOUCTB, 00JIacTH
UX IPUMEHEHMUS.
10. KoHctpykiuu pactBoputeneil. Metoapl kpuctauin3anvi. KoHCTpyKIMM KpHUCTALUIU3aTOPOB.
Knaccugukarnus peaKMOHHON anmnapaTrypsl. Opranuszanus TEmI000MeHa B
KOHTAaKTHOKATAIMTHYECKUX PEAKTOpax C HEMOABUKHBIM CIIOEM KaTaau3aTropa.
11. KoHCTpyKIIMM KOHTAKTHBIX aIIapaToB ¢ HEMOJABMKHBIM CJIOEM KaTajau3aTopa (aguabaTudeckue,
C TPOMEXKYTOUHBIM TeriooOMeHOM, TpyOdarbie). KoHTakTHbIe ammaparbl C pagualbHBIM U
AKCHAJIbHBIM JIBIDKEHHEM T'a30BO# (pa3bl. AnmapaTsl CHHTE3a aMMHaKa.
12. KoHTaKTHBIE ammapaTbl C MCEBAOOKMKEHHBIM CIIOeM KaTanusaropa. Ileun: kimaccudukanus u
KOHCTPYKIUU TI€4ei. Y CTPOWCTBO IIAXTHBIX I€YEH U IeYeH C IICEBJOOKMKEHHBIM ciaoeM. Pacuer
HIaXTHBIX MEYEH.
13. YcrpoiicTBo 1 pacuer OapabaHHBIX Bpamaromnuxcs medeid. Ob6opynoBanue s cymku. OOrme
MIPUHIIUIIBI U3MenbueHusi. KoHCTpyKIuu TpoOuIIoK.
14. Konctpyknuu wmenbHull. Opranm3anmus usMenbueHus. OOopynoBaHue sl (PPaKIIHOHHOTO
paszzenieHus TBEpIbIX MaTepuanoB. O0opyaoBaHue sl TPAHYIHUPOBAHUS XUMUYECKUX MTPOTYKTOB.
15. Knaccudukamnus TpaHCHOPTHBIX YCTPOUCTB. JIeHTOUHBIE KOHBEHEpHI: KOHCTPYKIHS U pacyer.
CkpeOKkoBbIe ¥ BUHTOBBIE KOHBEHEPHI, 37IEBATOPBI: KOHCTPYKIIUS U pacyeT.
16. YcraHOBKM NMHEBMOTpPAHCIIOPTA: KOHCTPYKLUMU U pacueT. byHkepa u 3aTBopbl. Jlo3aTophl u
MUTATeNd  CHIMYYMX MaTepwioB. TpyOompoBoasl u  TpyOompoBoaHas apmarypa. Pacuer
TpyOOIIPOBOJIOB.

Jlis caMoCTOSITENbHON paboThl HCMONB3YIOTCS METOAMYECKHE YyKa3aHUA [0 OCBOCHHIO
JUCIUIUIMHBI ¥ U3JaHUS U3 CIKMCKA MPUBEJCHHON HU)KE OCHOBHOM U JIOMOJIHUTEIBHON JTUTEPATYPHI.

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

He mianupyercs.

4.1.2.6. IlpumepHbIii NepevyeHb TeM KYPCOBBIX PadoT (IIPOEKTOB)
1. KoHncrpykunonHsle Marepuaibl. Hemeraumueckue KOHCTPYKLHMOHHBIE W OOKIJIAIOYHBIE
MaTepuabl.
2. PexomeHnayeMple KOHCTPYKITMOHHBIC MaTepHaNbl JJII XUMUYECKON ammaparypsl, paboTaromei B
pa3IMYHBIX arPECCUBHBIX Cpeax.
3. EMKocTHOE 060pyIOBaHHE.
4. O6opyznoBaHue i HOATOTOBKU MaTepHajioB. J{poOHIKY U METbHUIIBI.
5. O6opynoBaHue s MOATOTOBKYA MaTeprajoB. [ poXoTHl U cuTa.
6. O6opynoBanue It MOATOTOBKH MaTepuainoB. [lurarenu.
7. O6opynoBaHuUE IS IEPEMEIICHUS MATEPHAIIOB.
8. MamuHsl ¥ yCTpOWCTBA AJIsi HEMPEPHIBHOTO TPAHCIIOPTUPOBAHUSI TBEPABIX MAaTEPHAIIOB.
9. OGopynoBaHue I IEPEMEIICHUS KUIKOCTEH.
10. Mamuns! Jyisi IEpEeMEILeHUsI U CKaTUs ra30B (KOMIIPECCOPHBIEC MAIITHBI).
11. O6opynoBanue ass pa3aeacHus] HEOAHOPOIHBIX CHCTEM.
12. O6opynoBaHue AJisi OYUCTKU Ta30BBIX CMECEH OT IBLIN M TyMaHa.
13. AnnapaTsl 11 pa3fAeieHus: CUCTEM KUIKOCTb—TBEPIOE.
14. Mexann4eckue nepeMeIMBaroifie yCTpOMCTBa B dKUJIKUX Cpeaax.
15. [TneBMaTHUECKUE IEPEMEIIMBAIOIINE YCTPONCTBA.
16. OcHOBHBIE TUIIBI TETUIOOOMEHHBIX anmnapaToB. BeiOop THIA U KOHCTPYKIIUU amapaToB.
17. PacuéT Terio0OMEHHBIX aIapaToB.
18. ITpumepsl 0603HaUYCHUSI TETLTOOOMEHHOM armapaTyphbl.
19. AnmapaTbl BO3AYITHOTO OXJIaKICHHUS.
20. KoHBEKTUBHBIE CYIIUIIKU C HETIOABM)KHBIM WIIH ABMXKYIIIMMCS IJIOTHBIM CIIOEM MaTepHana.
21. KoHBEKTUBHBIE CYLIUJIKU C IEpEMENIMBAHUEM CJI0s MaTepHaa.
22. KOHBEKTUBHBIE CYIIUIIKU CO B3BEIICHHBIM CIIOEM MaTepHaia.
23. OcHOBHBbIE cTIOCOOBI PACTBOPEHUS U BbIIIETaUUBAHMSL.
24. YCTpOWCTBO BBINIAPHBIX allapaToB.



25. BeinapHsle annapatsl ¢ IPUHYAUTEIbHON HUPKYJIALUEH.

26. IInéHouHble BbIMApHBIC anapaThl.

27. IlonGop BBHIIAPHBIX AIAPATOB.

28. Kpucrammu3aTopsl OXJIaXIeHHs (M30TUAPHUECKUE KPUCTAIUIU3ATOPBI).
29. U30TepMuuecKue KpUCTalIn3aTopshl.

30. Be1bop Tuna KpucramumsaTopa.

31. Pacuér xpucTamum3aTopos.

32. Pacuér 21eMEHTOB anmnaparoB, HArPYKEHHBIX BHYTPEHHUM JaBICHUEM.
33. Pacuét 351eMEeHTOB aImnapaTroB, HArPY>KEHHBIX HAPY’KHBIM JIaBJICHUEM.

5. O0pa3oBaresibHbIE TEXHOJIOTHU
Jlst peanu3anuy mo3HaBaTEIbHON W TBOPUYECKON aKTUBHOCTH CTYACHTA B yU€OHOM IpoIiecce
HCTIONB3YIOTCSL COBPEMEHHBIE 00pa3oBaTeIbHbIE TEXHOJOTHH, AAIOIIHe BO3MOXKHOCTH MOBBIIIATH
KagecTBO 0Opa3oBaHus, Oojee HPGPEKTUBHO WCIONB30BaTh yueOHoe Bpems. [IpumeHstoTcs
MAcCUBHbIE M WHTEPAKTUBHBIE (GopMbl 3aHATHH. CTyIEHTHl BBINONHAIOT HHAWBHUIYaIbHBIE H
rpymnmnoBsie 3aanus. [logpoOHOe 00bICHEHHE TEOPETUIECKOTO MaTepraia Ha JICKIMOHHBIX 3aHATHSIX
MO3BOJISIET CTY/IEHTaM NMPUMEHATh CBOU 3HAHUS NP PELICHUU MTPAKTUUYECKHUX 3a1aHUM.

6. OnleHoYHBIE CPeCTBA /ISl TEKYIEr0 KOHTPOJIS yCIeBaeMOCTH,

HpOMeH(yTOqHOﬁ aTreCcTallum 110 uToraMm OCBOCHHUA JUCHUIIJIMHDBI.
(I)OH,Z[BI OLICHOYHBIX MaTCpHUAJIOB (CpCI[CTB) IMPUBCJACHBI B IIPUJIOKCHUU.

7. YueOHO-MeTOoAN4YecKOe U HH(GPOPMALIMOHHOE o0ecriedeHHue JUCHMILIMHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAMYECKAS JUTEPATYypPa M0 TUCHHUILIHHE

1. JIyuenko, O. B. TexHOJOrHYECKUE MPOLIECCHI, MPOU3BOACTBA U 00OPYIOBaHUE : y4eOHOE
nocobue / O. B. Jlynenko. — benroposn : benropojackuii rocyqapCTBEHHBIH TEXHOJIOTHYCCKUI
yuuBepcuret uMm. B.I'. Illyxosa, DBC ACB, 2012. — 90 c. - http://www.iprbookshop.ru/28408

2. Hlnerens A. H., Kopocrenes B. @®. ApToMaruzanusi TEXHOJIOIMYECKHX IPOLIECCOB:
yuebHoe mocobue , 2013 - https://dspace.wwwl.visu.ru/handle/123456789/3403

3. Haxaposa, JI. H. OOopynoBanue u Marepuanbl s HPOU3BOJCTB HEOPraHUYECKUX
BellecTB : ydeOHo-MeToamueckoe mnocodbume / JI. H. HaxapoBa. — Kazanp : Ka3zaHckwuii
HallMOHAIBHBIM ~ MCCIEAOBATEIIbCKUM  TEXHOJOTMYecKuil yHuBepcuter, 2020. - 88 c. -
https://www.iprbookshop.ru/109565

7.2. JlonoJiHUTEJIbHAS Y4eOHO-MeTOoANYecKasi JIUTEPATyPa M0 JUCHUIINHE

1. brouuuua 0. B. Metoanueckue yka3zaHus K MpakTHYECKUM pabotam "MojaenrpoBaHue
u ONTUMHU3ALIUS TEXHOJIOTMYECKHUX npoueccos':, 2012 -
https://dspace.www..vlsu.ru/handle/123456789/2653

2. Pemernsk E. II. Cucrembl ympaBieHHS XUMHUKO-TEXHOJIOTUYECKUMH IpoLiecCaMu
[DnexTpoHHBIi pecypc]: yueOHoe nmocobue/ Pemernsk E.I1., Aneitnukos A.K., Komuccapos A.B.—
OneKTpoH. TeKCToBble naHHble.— CaparoB: CapaTOBCKHUN BOEHHBIH MHCTUTYT OMOJIOTHMYECKON U
XUMUYECKON 0€301acHOCTH, Byzogckoe obpasoBanue, 2008.— 416 c -
http://www.iprbookshop.ru/8144

3. Jleontnena, A. . OGopynoBaHue XMMUYECKUX TPOU3BOACTB. YacTh 2 : yueOHOe mmocodue /
A. W. JleoutseBa. — Tam0o0B : TamOOBCKMII TOCYJapCTBEHHbIM TeXHUYeCKUd yHuBepcuter, IbC
ACB, 2012. — 281 c. - https://www.iprbookshop.ru/64133

4. Jleontbena, A. 1. O6opynoBaHre XMMUYECKHX MPou3BoACTB. YacTh 1 : yuebHoe nmocobue /
A. N. JleonteeBa. — Tam60B : TamMOOBCKHMII TOCYIapCTBEHHBI TEXHUYECKUU yHUBepcuTeT, IbC
ACB, 2012. — 234 c. - https://www.iprbookshop.ru/64134

7.3. [lepeyenb HHGOPMAIUMOHHBIX TEXHOJIOTHIl, MCIIOJIb3YEeMbIX NPH
OCYILIeCTBJIECHHH 00pa30BaTeJIbHOI0 NMpPoLecca Mo AUCHUILIHHE, BKJIYast



nepeyeHb NPOrpaMMHOro odecreyeHus: 1 UHGOPMALMOHHBIX CIIPABOYHBIX

CHUCTEM

B oOpazoBaTenbHOM  MpoIlecCe€  UCMOIB3YIOTCS ~ MH(POPMAIMOHHBIE  TEXHOJIOTHH,
pealin30BaHHbIE  Ha  OCHOBE  HMH(OPMAIMOHHO-O0pa30BaTEIBHOIO  MOpTajia  HMHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HHOKOMMYHUKAIIMOHHOW CETH UHCTUTYTA:

- IpeI0CTaBIeHUE Y4eOHO-METOANYECKUX MAaTEPUAIIOB B 3JIEKTPOHHOM BHJIE;

- B3aMMOJIEWCTBHME YYaCTHUKOB 0Opa30BaTEIbHOTO IIpolecca uepe3 JIOKAJIbHYIO CETb
uHCcTUTyTa U VIHTEpHET;

- MIPEIOCTABIICHUE CBEJICHUHN O pe3yibTaTax yueOHOU AESITeNbHOCTU B 3JEKTPOHHOM JTMYHOM
KaOuHEeTe 00yJaromerocs.

NHupopmanonHble CLIpaBOYHbIE CUCTEMBI:

Chemister.da.ru - Xumus u Tokcukosnorus. MeToanku CUHTE3a TPYII BEIIECTB, OMOIMOTEKA
1o XUMHH, 0a3a JaHHBIX, (OPYM U MHOTOE€ IPYTOE.

Chemport.ru - Xumuueckuii nopran. HoBoctn xumun, padoTa ajis XUMHUKOB, Gopym U Jp.
MaTepHabl.

IIporpammHoe obecnieueHue:

LibreOffice (Mozilla Public License v2.0)

7.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAINIUOHHOM CeTH

«/HTEpHET», HEOOXOAMMBIX /IJI1 OCBOECHHUS TN CIUIIIMHBI
iprbookshop.ru
dspace.www1.vlsu.ru
mivlgu.ru/iop

8. MaTtepuaabHO-TeXHHYECKOE O0ecTevyeHne 1 CIUTITHHbI

JlekumoHHAs Ay IUTOPHS
npoexkrop SANYO PDG - DSU 20; noytoyk HP.

Jlaboparopus 00OmIei 1 HEOPraHNIESCKOH XUMUU

Boitsoknble mkadul «JlamMmuHap»; KOMILIEKC A7 aHalu3a TSHKENbIX METAJUIOB; XUMHUYECKUN
MYJIbTUMETP ¢ HaOOpPOM HMOHOCEIEKTUBHBIX AJIEKTPOJOB; TI€Yb CYIIWIbHAS; BEChl aHAIUTUUYECKUE
BJIT-1; Becwl mabGoparopusie BJIT>-150; Becer mabGoparopusie BJIT3-150;  BuCKO3uMETp
CTEKJIIHHBIM;  PEOXOpH;  CIeNHalibHAas XUMHUYECKas IMOCyJla; BOJsSHAas W TIecuaHas OaHs;
AIIEKTPOIUIUTKY; IITATHBBI XUMUYECKHE C JIepPKaTeIsIMU; CEKyHIOMEpbI; MOHOMETp Mukon—2; pH—
metp UITJI-311.

9. MeToan4yeckue yKa3aHusl 110 OCBOCHUIO TUCIHUILIHHBI

['myOokoMy OCBOEHHMIO TEOPETHYECKOrO0 MaTepuana CIocoOCTBYET MpeBapUTeIbHas
MOJATrOTOBKA, BKJIIOYAIOLIAsl YTEHHE NpPEIbIAYIIed JeKuud, paboTy ¢ y4eOHbIMH HOCOOMSMH H
HayyHbIMH MaTepuainamu. JIJis yCHEmHOro OCBOEHHMSI TEOPETUYECKOro Marepuajia CTYIEHT
3HaKOMHUTCSI CO CIIUCKOM PEKOMEHAYEMOW OCHOBHOW M JOIOJHUTENBHON JIMTEPATYphl; YTOUHSET Y
npenojaBarensi, KaKUM JIONOJHUTENbHbIM TOCOOUSM CcleAyeT OTHaTh NpPEaNOouYTeHHE;, BEAET
KOHCIIEKT JIEKIMH M NpopaldaThIBAaeT JIEKLIUOHHBIA MaTepuall, MOJb3yiACh KaK KOHCIIEKTOM, TaK U
yueOHbIMH TocoOusiMu. UToObI copepkaTenbHass HMHGOpMAIMS MO JUCHUIUIMHE 3allOMUHAIIACh,
1es1eco00pa3Ho M3y4yaTh €€ MO3TAalHO — II0 TeMaM M B CTPOrOH IOCIIENOBAaTEIbHOCTH, MOCKOIBbKY
NOCJIEAYIOLUE TEMBI OIUPAIOTCS HA MIPEIbIAYIIHE.

IIp1 noAroTOBKE K MPAKTUYECKUM 3aHATHUAM 11€J1€CO00Pa3HO MOBTOPUTH OCHOBHBIE MOHSTHUS
0 TeMe 3aHATHs, U3YyYUTh NMPUMEpPbI, BHUMATEIbHO NMPOUYUTATH HYXHYIO TeMy, pa3oOpaTbcs cO
BCEMH TEOPETUYECKUMHU MOJI0KEeHUsAMU. [l Oosiee riyOOKOro ycBOE€HHUsI MaTepuaa KpaiHe BaKHO
0o0paTUThCs 3a IMOMOIIBI0O K OCHOBHOW M JOMOJHHUTENBbHON y4eOHOM, CIpaBOYHOI iuTeparype,
KypHaJIaM WIM K TPEnojaBaTesio 3a KOHCyJbTanued. Ha mpakTHuecKux 3aHATUAX MPONACHHBIN
TEOPETUYECKUM MaTepuall NOJIKPEIUIIETCS PEIICHUEM 3aJad [0 OCHOBHBIM TEMaM JUCLUIUIMHBIL.
Pemas 3agady, CTyIE€HT NOJKEH IMPEIBAPUTEIIBHO MOHATH, KAKOW TEOPETUYECKUM MaTepHall HYKHO



UCIIOJB30BaTh M HAMETUTh IJIaH peuleHus. B koHue 3aHATHS OoOyyarouiyecs: JE€MOHCTPUPYIOT
HOJIy4EeHHBIE PE3Y/bTaThl IPENOJaBaTENI0 U IIPU HEOOXOAUMOCTH JIeNal0T paboTy Ha/l OLIMOKAMHU.

CamocrodaTrenbHass paboTa OKa3blBa€T BaXHOE BIHMSHUE HAa (OPMHUPOBAHHME JIMYHOCTU
Oyayllero crnenualncTa, OHa INIaHUPYETCsl 00y4aromUMcest caMocToATeNnbHO. Kax bl oOyuaromumiics
CaMOCTOSATEINILHO OIIPENEIseT PEXUM CBOEH paboThl U Mepy TpyAa, 3aTPauMBaeMOr0 Ha OBJIAJICHUE
y4eOHBIM COAEp)KaHUEeM JUCHMIUIMHBL. OH BBINOJHAET BHEAYAUTOPHYIO paboTy M H3ydeHHe
pa3esioB, BHIHOCUMBIX Ha CaMOCTOSATEIbHYIO PaldOTy, MO JUYHOMY HHAUBUAYAJIbHOMY IUIaHy, B
3aBUCUMOCTH OT €r0 IOJATOTOBKHU, BPEMEHH U IPYTHX YCIOBUI.

BaxxHoil wyacThio paboOThl CTyIEHTa SBISIETCS 3HAKOMCTBO C PEKOMEHAYEMOW U
JIOTIOJTHUTENBHON JTUTEpaTypoil, MOCKONbKY JIEKIIMOHHBIM MaTepuall, pU BCEH €ro Ba)KHOCTH IS
npouecca M3y4dyeHus JUCHMIUIMHBIL, COJIEPXKUT JIMIIb MHUHUMYM HEOOXOAMMBIX TEOPETUYECKUX
cBezieHuil. Briciiee oOpa3zoBaHue mpeanonaraer 6onee riayookoe 3HaHue npeamera. Kpome Toro,
OHO TIpeamnojaraeT He TOJNBKO YCBOE€HHEe HWHPOpMalMU, HO U (OPMHPOBAHHWE HABHIKOB
UCCIIe10BaTeNbCKOW paboThl. [l 3TOro HEoOXOAMMO M3Yy4aTh M CaMOCTOSITEIbHO aHAJIM3UPOBATh
CTaThbU NEPUOJNYECKUX U31aHui U IHTepHEeT-pecypcehl.

KypcoBast pabGoTa BBINOJHSETCS B COOTBETCTBMM C METOJMYECKHMH YKa3aHUSIMH Ha
KypcoBylo paboty. OOyuarommiicsi BRIOMpaeT 0JHy U3 YKa3aHHBIX B IEpPEYHE TEM KYPCOBBIX padoT,
UCXO0J M3 CBOMX HMHTEPECOB, HAIMYMS COOTBETCTBYIOIIUX JIMTEPATYPHBIX M MHBIX MCTOUYHUKOB. B
XO/JI€ BBINOJIHEHMSI KypCOBOW pabOTHhI MpenojaBaTesb MPOBOAUT KOHCYJIbTaluu oOydaromerocs. Ha
3aKJIIOYUTENIBHOM Tare o0yJaromuiicss opopMisieT MOSICHUTENBbHYIO 3alIUCKY K KypcOBOH paboTe u
BBITIOJHSET €€ 3alUTy B IPUCYTCTBUM KOMUCCUU U3 IIperoaBareneii kageapsl.

dopmMa 3aKITIOUUTENILHOIO KOHTPOJIA IpU MPOMEXKYTOYHOM arTecTaluu — dK3aMeH. Jlins
IIPOBEJCHUS POMEKYTOUHON aTTECTAllMU 110 AUCLUHUIUIMHE pa3paOoTaHbl (POH] OLEHOYHBIX CPEICTB
U OauIbHO-pEeMTHHIOBas CHCTEMa OLIEHKH Y4eOHOM JesTelabHOCTH CTylneHToB. OleHka o
JTUCIUIUIMHE BBICTABISETCS B MH(OPMALMOHHONW CHUCTEME M HOCUT HMHTEIPUPOBAHHBIN Xapakrep,
YUNTBIBAIOLINNA pe3ysIbTaThl OLICHUBAHMS Y4YacTHs CTYAEHTOB B ayJUTOPHBIX 3aHATHAX, KadyecTBa U
CBOEBPEMEHHOCTH BBITIOJIHEHUSI 3a/laHUi B XOJI€ HW3YYEHHS JUCHUUIUIMHBI U TPOMEXYTOUHOU
aTTECTallNN.
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mpotokoia Ne 18 ot 11.05.2022 rona.
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Ilpunoscenue
®DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPeICTB) MO IMCUMILINHE
O6opynoBaH#e MPOU3BOJICTB HEOPTAHUYECKUX BEILIECTB

1. OHCHO‘-IH])IC MaTEPHAJIBI JJIA MPOBCACHUA TEKYHICI0 KOHTPOJIA YCIIEBAEMOCTH

10 JUCHHUIIINHE

Tect

1. laBneHue, npu KOTOPOM IIPOU3BOJATCS THAPABINYECKUE UCTIBITAHUSI, HA3bIBACTCHL. . .

2. Hanbomnpmiee 3naueHus aBiaeHUs, 00ECIIEUNBAOIICE 3aJaHHBIM PEKUM IKCILTyaTaI|H - ...

3. Tenno0OMEHHHUKH C HEMOJBM)XKHBIMH TPYOHBIMHM pEIETKAMH HEJb3sl UCIOJIb30BaTh MpPHU
pa3HOCTH TeMIepaTyp cpel doee. ..

4. TennnooOMEHHUKHU TUIIA «TpyOa B TpyOe» MCIOIB3YIOT IPU Pa3HOCTH TEMIIEpATyp Cpel He
Oosnee ...

5. B mporecce kcIuryataiuy HacaJ04uHbIX KOJIOHH MOKET IPOM30UTH. .. HACAAKU

6. ... KOJIOHHA TPEACTaBIseT CO00M HECKOJIbKO MPOCTHIX KOJIOHH, 0ObETUHEHHBIX B 00OLIEM
KOPILYCE U PACIOJIOKEHHBIX OJJHA HAJl IpYrou

7. B tMHaMUYeCKOM peKuMe paboTaroT. ... TApeIKU

8. Ilomnas  xoMmeHcauuss  TEMIEpaTypHbIX  HampshkeHWd  oOecrieuyuBaeTrcs B
TEII00OMEHHUKAX. . .

a) C HEMOABMKHBIMU TPYOHBIMU pELICTKAMU

6) U-oOpa3ubiMu TpyOamu

B) C IJIaBaIOIIEH TOJIOBKOH

') C KOMIICHCATOPOM Ha KOXKYXe

9. Paznenenue cMmecei, COCTOSALIMX U3 KOMIIOHEHTOB C HU3KMMM TEMIEpaTypaMu KUIIEHMS,
OCYIIECTBIISOT MPH....JaBJICHUH

a) MOBBILIEHHOM

0) MOHMKEHHOM

B) aTMOc(epHOM

') a0COFOTHOM

10. Jlna pa3neneHuss KOMIIOHEHTOB C BBICOKUMH TEMIIEpaTypaMu KUIEHUS PEKTU(UKALUIO
HPOBOJST IPH .... JaBICHUU

a) MOBBILIEHHOM

0) MOHMKEHHOM

B) aTMOc(epHOM

') a0COFOTHOM

11. Kpennenue S-00pa3HbIX 3JEMEHTOB K OIMOPHBIM IOJIOCAM OCYLIECTBISIOT IPU MMOMOIIX

12. ...... gacTu S-00pa3HBIX TapesloK JOJIKHBI ObITh 0OpallieHbl B CTOPOHY CIIMBA XKHUJIKOCTH C
Tapesku
13. OcobeHHoCcTh paloTHI ..... KOJOHH — HEOOJBIIOE THAPABINYECKOE COMPOTHBIICHHE, YTO

MO3BOJIAET UCIOIB30BaTh UX B MPOLECCaX BaKyyMHON PEKTH(PUKALIUU

14. BaxHeWmMM 5SKCIUTyaTallMOHHBIM  IOKa3zaTeleM padoThl  KJIAMaHHBIX — TapesioK
ABIISETCH. ........

15. JInst 6eckoNmaykoBbIX TapeIoK OTKIOHEHHE OT TOPU30HTAJIBLHOCTH JOJKHO COCTABIATS. . ..

a) H/0 3 MM

0) v/6 1/1000 mnameTpa KOJOHHBI

B) H/M 1/3000 muameTpa KOJIOHHBI

16. HanGosee mpocThl IO KOHCTPYKIIMK U B SKCIUTYaTaIlUH . ... OTOOMHUKH

17. Ilpu pabote ab- aa- U JecopOEpoOB ..... KOHUEHTPALMM MOTYT BO3HUKHYTH IIpH
HapYIICHUH KOJIMYECTBEHHBIX MOKa3aTeNel ChIphs M NPU MOMAaJaHUH BO3/1yXa B ammapar

18. TpyObI B me4ax coeMHEHBI B €MHBII 3MEEBUK MTPH MTOMOIIH. ... .. Kamep

19. Ilepen ucnonp30BaHHWEM ra3z000pa3HOro TOIUIMBA B TPyOuUaThIX MMEYaX W3 €ro CocTaBa
HEOOXOUMO OTIEUTb ....



20. HaiiTu COOTBETCTBHE MEXJy THUIIOM TAapeJKH M OCHOBHBIMU SKCIUTyaTallMOHHBIMU
MOKA3aTeIsIMH:

1) S-o0pa3Hble  a) TUHAMUYECKHIA PEKHUM PabOThI

2) KJIarmaHHbIe 0) y3Kkuil 1rana3oH Harpy3o0K

3) Curuatbie B) TouHOCTH YCTAaHOBKHM M paboTa C YUCTHIMH KUAKOCTSIMH
4) pemieTyatble  T') KOJMA4YKOBasi 4aCTh OOpalieHa B CTOPOHY CJIMBA >KUIKOCTH.
21. Iopsnok aBapuiHOW OCTAHOBKH I€YH TIPH .... — IOTACUTHh POPCYHKH, TPEKPATUTH TIOJIATY

CBIPbsI, IPOAYTh 3MEEBUK MAPOM.

22. HailTu cOOTBETCTBUE MEX]1y almaparaMy U XapaKTEpPHBIMU aBapUUHBIMU CUTYalUSIMU

1) Ternno0OMEHHUKH KECTKON KOHCTPYKIMH

2) TpyOHBI 3MEEBUK

3) abcopbep

4) npiMoxof TpyOUaThIX Meden

a) B3pbIB

0) pasrepMeTH3aIMs BCIEACTBHE TEMIIEPATYPHBIX JieopMaruii

B) BO3TOpaHME CaKu

I') Iporap 1 BO3TOPaHUE ChIPbs

23. VBenuYeHHUe .... CBUJIETENbCTBYET O HAapyLIEHUM TEIUIOBOIO PEeXUMa M YXYALICHUU
TEIUIoNepe1aun

a) TemIeparypa Cblpbs Ha BBIXOJI€ U3 TPYOHOIO 3MEeBUKa

0) TemniepaTypa JBIMOBBIX Ta30B HaJI MEPEBAIBHON CTEHKON

24. Jlns mpenoTBpalieHusl mporapa Tpyo HEOoOXOAMMO TOAJNEPKUBATH .... B YCTAaBICHHBIX
npezaenax

25. IlyTeM BBIKUTAHUS KOKCA MPOBOJISAT......... Karajau3aTopa

26. [Tlomawa xJyajoareHTa MpPEIyCMOTpEHAa B ammaparbl, MNpeJHa3HAYEHHBIE IS
MPOTEKAHUSL. ......... peakuuit

27. Tlomaua TEIUIOHOCHUTENSI TPEAyCMOTPEHA B ammapaThl, MPeIHA3HAYCHHBIC IS
MPOTEKAHUS. .. PEAKIIHiA

28. K peaktopam c ... ci1oeM KaTaiu3aTopa OTHOCSTCS TpyOUdaThie U ainabaTuyecKue

29. ...peakTopbl MPEJICTaBISAIOT COOON MMyCTOTENbIE ammaparbl, 3allOJIHEHHBIE CJIO0eM
KaTajm3aropa

30. Anmapatypa Ansi IpOBEJSHHs MPOIIECCOB XJIOPUPOBAHUS PabOTAeT B YCIOBUSAX CHIBHOM

31. PeakuuoHHbBIE anmaparhl MOJBEP>KEHBI HAUOOIBIIUM TEMIIEPATYPHBIM AepopMaIisiM BO
BpeMs. ..

32. Jlns mnpedoTBpallleHUsi pa3repMEeTU3alld  PEaKUHMOHHOTO ammapaTta CcO B3PbIBOM
HE0OXOAMMO MPEAYCMOTPETH YCTAHOBKY ...

33. K anmapatam BHENIHEH MNBUIEOYMCTKM HAa YCTAHOBKAaxX C IICEBJOOKIKEHHBIM CJIOEM
KaTajau3aTopa OTHOCATCS

a) IUKJIOHBI

0) ckpy0OepbI

B) JIEKTPOPHUIBTPHI

I') pyKaBHbIE QUIBTPHI

34, BaxHeWmui mnapameTp, ONPESSIOmuid O0e30MacHOCTh JKCIUTyaTallud PEaKIIMOHHBIX
arnmnaparos - ...

35. ... yCTpOMCTBA MCIIONB3YIOT B PEaKTOpax, JUisl OCYIIECTBICHHUS PEaKIuii B Ta30BOH ¢aze
Ha TBEPAOM KaTaJlu3aTope

36. Hacanku, pemerku, 1udPy30psl, CETKA U T.II., UCHOJIB3yEeMbIE B PEaKTOpax C TBEPIbIM
KaTaau3aTopoOM, OTHOCSITCS K ...yCTPOMCTBAM Ira30pacripeaeuTeIbHbIM

37. HerouyHas UEHTPOBKA, HEHAJEKHOE KpEIUICHUE JeTalied, OTCYTCTBUE CMa3KH,
VILUTOTHSIFOIICH U OXJTKIAIOICH KUAKOCTH U T.JI. PUBOMST K ... IEHTPOOEIKHBIX HACOCOB

38. Pa3pymaroiiiee 1eiicTBUE Ha HACOC OKA3bIBAET. ..

39. PaboTa Hacoca B pexXHMeE. .. MOXKET BbI3BaTh BHOPAIIHIO



40. ITpu skcrmyaTaluy NOPIIHEBBIX HACOCOB 00CIYKMBAIOIINN IIEPCOHAN JOJIKEH PErYISIPHO
«IPOCITYIINBAThY padoTy...

4]1. W3HOC ruib3pl IWIMHAPA, IOJIOMKA KJIAaHOB, CEIEN M T.I. — O3TO XapaKTEpHbIE
HEHCIIPABHOCTHU AJIA ... HACOCOB

42. KOHCTPYKTHBHO pa3iHyaroT HEHTPOOEKHBIC U ... BEHTUISATOPHI

43. Tlpm HeoOXOAMMOCTH MOJa4YM WJIM OTcoca OOJIBLIOrO KOJMYecTBa BO3ayxa 0e3
U30BITOYHOTO HAIIOPA MCIIONB3YIOT ... BEHTHISTOPHI

44. ...yCTaHOBKH MOAPA3ACIAIOT Ha BO3AYILIHBIE U ra30BbIE

45. OcHoBHOe TpeOOoBaHHE, OOECTeYMBAIOIIEe HOPMAIBbHYIO padoTy ... - COXpaHEHHE HUX
reoMeTpruecKoi (hopMbl U 0OecrieueHne repMEeTHYHOCTH BCEX 3JIEMEHTOB U YYaCTKOB CONPSKEHUN

46. TpyOompoBOIbI ¢ TeMIlepaTypOl Hapy>KHON MOBEPXHOCTU CTEHKH 00Jiee ... JOJKHBI
OBbITb MOKPBITHI U30JISILIUEH

47. B camoii BepXHel 0TMETKE TPyOOIPOBOIOB YCTAaHABIMBAIOT. ..

48. B caMbIX HU3KHX y4acTKax TpyOOIPOBOJIOB MPeTyCMaTPUBALOT ...

49. CocTosiHue apMaTypsl U IPUBOJIA IPOBEPSIIOT

a) KaX bl MECSII

0) pa3 B rox

B) KaXK/JIble TPU MecsIa

I) pa3 B oaroaa

50. B peakTopax ¢ ICeBAOOKMKEHHBIM CJIOEM KaTalu3aTopa Haubosiee XapakTepHbIM BHIOM
U3HOCA SBISIETCSL. ...

51. HaunOosnee cuibHO U3HALIMBAIOTCSA BHYTPEHHUE 3JIEMEHTHI

a) TpyOUaThIX PEaKTOPOB

0) agrabaTHYEeCKHX PEaKTOPOB

B) PEaKTOPOB C IICEBO0KMKEHHBIM CIIOEM KaTaln3aTopa

I') PEaKkTOpOB ¢ pyOalIKaMH U MellaJKaMu

52. CkopocCTh pazorpeBa peakTopa mpu Mycke He0OXOAUMO TMOIEPKUBATh B YCTAHOBIIEHHBIX
npezenax A NpeAoTBpalleHus

a) MeperpeBa ChIpbs

0) BO3HMKHOBEHHsI TeMIepaTypHbIX Aedopmariuii

B) pocCTa JaBJICHUS

53. B peakropax-nojJuMepu3aTopax UCIOJIb3YIOT MELIAJIKH, CHA0KEHHbIE CIICIIUAIbHBIMU. ..

54. OcHOBHBIM ycOBHEM oOecriedeHHsl 0e3aBapuilHON SKCIUTyaTallud PEaKTOPOB C TBEPbIM
KaTaJIn3aTOPOM SIBJISIETCS] pABHOMEPHOE paclpeieieHue

a) CBIPhs BO BCEX CEUCHMSX armapara

0) CBIpbs HA BXOJIE B ammapar

B) KaTaJaM3aTopa Mo BBICOTE anmapaTa

55. OCHOBHBIM HEJOCTAaTKOM TPYyOYaTBIX PEAKTOPOB SIBJISETCS TPYAHOCTb MOIAEPKAHHS
TEMIIEPATYPHOTO PEXUMA 10

a) CEUEHUIO TPYOBI

0) cedyeHuro anmnapara

B) JITMHE TPYOBI

r) JUIMHE anmnapara

56. OCHOBHOW HEIOCTATOK ...pEAKTOPOB — CJOKHOCTh PEryJIMPOBAHUS TEMIIEPATYPhI IO
BBICOTE CJIOS KaTajau3aTopa

57. Jlna mpenoTBpamieHus TEeMIEpaTypHbBIX JAedopmaruii  Kopmyca B... peakTopax
IpPeyCMOTPEHA YCTAaHOBKA JIMH30BBIX KOMIIEHCATOPOB

a) TpyOUaThIX

0) amnabaTHIECKUX

B) pEaKToOpax ¢ MeIlaJKaMu

58. Peakiuro 1 pereHepalnuio Kataau3aropa MpoBOAST B OJJHOM afmrapare

a) B peaKTopax ¢ pyoOaIikoi U MemaaKon

0) B peakTopax ¢ HENOJBM)KHBIM CJIOEM KaTaau3aTropa

B) B PEAKTOPAX C MCEBAOOKIKEHHBIM CJIOEM KaTalln3aTopa



59. Peakuuio M pereHepanuio KaTajau3aTopa IPOBOJST B pas3IMYHbIX ammnaparax Ipu
MIPOBEJICHUH TIpoliecca

a) B KUAKOM (aze

0) ¢ UCMOIb30BAaHUEM HETIOABIKHOTO CJIOS KaTallu3aTopa

B) C MCIIOJIb30BAaHUEM I1CEBO0KIKEHHOTO CJIOS KaTaJln3aTopa

60. HapyiieHusi TEXHOJIOTHYECKOTO PEXXUMa MPH MPOBEICHUH MPOIIECCOB OKUCIECHUS MOXKET
MIPUBECTU K ...

61. IlpeBbIleHre AOMYCTUMBIX MTPEIETIOB CKOPOCTH XJIOPUPOBAHUS MOKET IPUBECTU K ...

62. Jlng npenoTBpalieHns pasrepMeTH3aliy annaparoB, IPeIHA3HAUYCHHBIX I IPOBEACHMUS
MIPOLIECCOB XJIOPUPOBAHUS, UX CIIEAYeT U3rOTaBINBATh U3 MaTepUAIOB, CTOWKHX, B IIEPBYIO OYEPElb

a) K BO3JICHCTBHUIO BHICOKUX JaBJICHHI

0) K KOppo3uun

B) K BO3/ICHICTBHIO BBICOKHUX TEMIIEPATYP

63. [lns ynaBIMBaHUS KaTalM3aTOPHOM MbUIM BHYTPH allllapaToB C TMCEBIO0KIKEHHBIM
CJIOEM pa3MeIlaor. ..

64. Ilomaua xkaTtanu3atopa B PEAKTOP C TICEBAOOKMKEHHBIM CJIOEM OCYIIECTBISIETCS
IIOTOKOM. ..

65. Ilomaya kaTtanu3atopa B pereHepaTop C ICEBIOOXKIKEHHBIM CIIOEM OCYIIECTBISETCS
MIOTOKOM. ..

66. ...Hacoca BKJIIOYaeT pa300pKy, MPOBEPKY COCTOSIHMSI, YHUCTKY, COOPKY M LIEHTPOBKY C
IIPUBOJIOM

67. HapymeHnune HOpManbHOW  pabOTHI... HACOCOB  TMPOSBISAETCS B  TMAJCHUH
MIPOU3BOJUTENBHOCTH U Pa3BUBAEMOTr0 HANOPa

68. IloTepst MONHOTO AaBJIEHUS, Pa3BUBAEMOI0 BEHTUJITOPOM IO CPABHEHUIO C MACIIOPTHON
BEJIMUMHON HE JOJDKHA MPEeBBIIATS ... %

a)6 6)3 B)I10 )12

69. Ilpu paborte ... HapyIIEHUE TEPMETUIYHOCTA MOKHO OOHAPYKUTh MyTEM 3aMepa pacxojia
JI0 1 TIOCJIE arperaTta, KOTOpoe He JOJDKHO IpeBbIaTh 5%

70. OcHOBHBIE OIIACHOCTU MpPHU SKCIUIyaTallMH... KOMIIPECCOPHBIX YCTAHOBOK CBSI3aHBI C
MOBBIIIIEHUEM JaBJICHUs, TEMIIEPATYPhl U C BO3MOXKHOCTBIO 00pa30BaHUs B3PbIBOOIIACHBIX cMecei

71. IloBBIIIEHHBIA PacXoJ ... Ha y3Jbl BO3AYIIHOTO KOMIIPECCOPAa MOXKET IPHUBECTH K
BO3HUKHOBEHUIO aBAPUITHON CUTYaIlluu

72. BaxxHoe ycioBue 0€30MacCHOCTH ... KOMIPECCOPHBIX YCTAaHOBOK — IMPUMEHEHHE TOJBKO
T€X MapOK CMa304YHBIX Macell, KOTOPbIE YKa3aHbl B IACIIOPTE

73. IlonHast repMETUYHOCTh arperaTa, OTBOJ rasza Iocje YIUIOTHEHUH U 3allMTHas IpoAyBKa
a30TOM IIPelyCMOTPEHBI /17151 0OecreueHus: 0€30MacHOCTH KOMIIPECCOPOB JUIs CKATUS

a) YIJIEBOJIOPOJHBIX Ta30B  0)XJiopa B)KUCIOpPOJAA T)alleTUIICHA

74. PoTaniOHHBIE KOMIIPECCOPHI C BOSHBIM YIUIOTHEHHUEM PEKOMEHIYETCS HCIOJIb30BaTh
JUTSL CKATHS

a) yIIeBOJIOPOAHBIX ra30B

0) xyopa

B) KHCJIOpOJa

I) aleTuiIeHa

75. IlpnanHOM 3a0MBKY TUKJIOHOB MOKET OBITh MX IKCIUTyaTaIus IPH TEMIIEpaTypax HIKE. ..

76. Pe3koe CHMKEHHE CONIPOTHBIICHUS B PYKAaBHBIX (DMIIBTPAX CBUICTEIBCTBYET O...

a) BBIXOJIE U3 CTPOSI MEXaHU3Ma BCTPSIXUBAHUS

0) 3a06uBKe PUIBTPOBATIHLHON TKAHU

B) pa3phIBE pyKaBa

77. Apmatypa, TmpenHazHau€HHas IS CXKIDKEHHBIX  YIJICBOJOPOJHBIX Ta30B U
JIETKOBOCIUTAMEHSIOIINXCS KUAKOCTEH, HE3aBUCUMO OT TEMIEpaTypbl U JABICHUS JOJKHA OBITH
BBHITIOJTHEHA U3

a) 4yryHa

0) TuTaHa

B) CTaIM



r) BoJib(hpama

78. Ilpenymnpexxparomue KojJblla KpPacHOTO IIBETa HAHOCAT Ha TPyOONpoOBOJaX,
MpeIHA3HAYCHHBIX JIJIS TIEPEKAYNBAHUS ... BEIICCTB

a) JIETKOBOCIUIAMEHSFOIIIUXCSI

0) SJIOBUTHIX

B) B3PBIBOOIACHBIX

T) €IKUX

79. s KMIKOCTHBIX pEaKIWi, MPOTEKAIOIMUX C OOJBIIUM TEIUIOBBIM J(PHEKTOM
11e51eco00pa3Ho UCTIONB30BATh PEAKTOP

a) ¢ TYpOMHHBIMH MeTIaTKaMH

0) ¢ pybamkoit
B) C BCTPOCHHBIMH BHYTPECHHUMH TEIUIOOOMEHHUKAMU
80. OOmmii HEIOCTATOK... PEAKTOPOB - TMEPHUOJUYHOCTh WX pabOTHI, CBsI3aHHAS C

HEOOXOJMMOCTBIO PETeHepaliy KaTaanu3aTopa

a) aanabdaTHIECKUX

0) TpyOUaThIX

B) C pyOamikoil u Menaakon

T') C TICEBAOOKIKEHHBIM CJI0E€M KaTaiau3aTopa

81. PeakiimoHHBIE anmapaTthl MOKPHIBAIOT CJI0eM (PYTEpOBKHU

a) MPH MPOBEJIECHUN BBICOKOTEMIIEPATYPHBIX MPOLIECCOB

0) Tpu UCIIOJIB30BAaHUH arPECCUBHBIX CPEJT

B) IIpU BBICOKOM JIaBJICHUU B amlmapare

JUTSL 3aIIATHI METAJUIa OT aTMOC(EPHON KOPPO3UHU

82. HapymieHue 1eI0CTHOCTH ... MOXET SIBUTHCS MPUUYMHON BO3MOKHBIX TEMIIEPATYpPHBIX
neopmanuii Kopryca H, Kak CJIeACTBHE, pa3repMEeTH3alluy armapara

83. Haiitu cooTBETCTBHE MEX/ly TUIIOM PEaKTOpa M MPOTEKAIOIIUM B HEM poliecce

1) annabaTudecKuii peakTop

a) pudopMuHT

2) peakTop ¢ pyOamnikoil 1 MemanKkon

0) xunkodas3HbIi mpoIece

3) peakTop ¢ MCeBA00KIKEHHBIM CJIOEM KaTaln3aTopa

B) KaTAIUTUYECKUN KPEKUHT

84. Jnsg mepexkaynBaHWS XHMHUYECKH AKTUBHBIX M JIETKOBOCIIAMEHSIOIIMXCS BEIECTB
HaXOJAT MPUMEHEHHUE LIEHTPOOEKHBIE ... HACOCHI

85. Ecmm CTOSKM UMKIOHHBIX JJIEMEHTOB B ammapaTax C IICEBJOOKMKCHHBIM CJIOEM
KaTajau3aTopa He MOTPY>KEHBI B CJION KaTalau3aTopa, TO Ha X KOHIIaX YCTaHABJIHUBAIOT. ..

86. HaiiT cOOTBETCTBHE MEXKTy anmapaTaMy U UX SKCILTyaTaIIHOHHBIMA OCOOCHHOCTSIMU:

1) perenepatop ¢ NCEBAOOKMKEHHBIM CIIOEM

a) MOJIHOE MCTIO0JIb30BaHUE KUCIOPOaa

2) peakTop ¢ MeIIaIKon

0) repMmeTH3aLus Baja

3) HUKJIOHHBIE AJIEMEHTHI

B) IOJIZIepKaHKe CT0JI0a KaTaln3aTopa

4) annabaTUYECKU PEaKkTop

T') peryJIMpOBaHKUE TEMIEPATYPHI IO BBICOTE CIIOS KaTalu3aTropa

87. [ns mpenoTBpallleHHs] MHTEHCUBHOTO HM3HOCA ... B ammaparax C ICEBIO0KUKEHHBIM
CJIOEM KaTalu3aTopa MpeaycMOTpeHa UX 3alUTa IPU NOMOIIY POTEKTOPOB

a) CTEHOK KopITyca

0) KpMBOJIMHEHHBIX YYAaCTKOB TPAHCIOPTHBIX JIMHUM

B) Ta30pacnpeesIuTENbHbIX PEIIETOK

88. Hailtu cooTBeTCTBHE MEXIy TUIIOM XMMHUYECKOTO Ipolecca U Haubojiee BEpOSATHBIMU
aBapHUIHBIMU CUTYaIUSIMU:

1) nmporieccrl OKUCIECHUS

a) oOpa3oBaHKE B3PHIBOOIMIACHBIX CMECEH



2) mpoLecchl XJIOPUPOBAHUS

0) BO3BMOXKHOCTh pa3repMeTU3aliy U BO3TOPaHUsI BCIEACTBUE CUILHONW KOPPO3UU

3) mpoueccsl HUTPOBAaHUS

B) MOBBIIIICHHE TEMIIEPATYPHI U JaBJICHUS BCIEACTBHE MOMNAlaHus B PEAKTOP BOJIBI

4) mporiecchl CyabhUPOBaAHHS

I') IEPETPEeB PEaKTOpa U MECTHHIE MIEPETPEBBI B CBSI3U C OOJIBIIUM TEIJIOBBIM 3P (HEKTOM

89. Jlns mepekaunBaHUS XUMHUYECKH AKTHUBHBIX U JICTKOBOCIUIAMEHSIONIUXCS BEIISCTB
HAXOJAT MIPUMEHEHHE LIEHTPOOEIKHBIE ... HACOCHI

a) MOHOOJIOYHBIE

90. Ilpu octaHOBKE IIEHTPOOEKHOTO HAcOCca CIeAyeT CHayaa

a) OCTaHOBUTH MIPUBOJ

0) 3aKpBITH 33IBUKKY Ha HAIOPHOM TPYOOTIPOBOIE

B) JIPEHUPOBATH NIEPEKAYNBAEMYIO KUIKOCTh

T') 3aKpPBITh 33ABMXKKY HA IPUEMHOM TpyOOTIpoBOIe

91. U3mensist miMHY XOJa TMOPIIHS MOXKHO WM3MEHSTH ... MOPIIHEBBIX AJICKTPONPHUBOIHBIX
HACOCOB

a) MPOU3BOJIUTEITHLHOCTh

0) Harop

B) MOIIHOCTH

IIepeyens BOpOCOB:

1. Krnaccudukamuss xumudeckoro obOopynoBanus. TpeOoBaHUs, TMpEeAbSBIsSIEMbIE K
XUMHUYECKOMY 000PYI0BAHUIO.

2. [Topsinok pacuera obopynoBanus. [IpueMka 1 UCHIBITAaHUS] XUMHUYECKOTO 000PY/JOBAHUS.

3. Koppo3usi KOHCTpPYKIMOHHBIX MarepuanoB. Buubl kopposuu. CKOpOCTb KOPpPO3UH.
CriocoObI 3alUThI aNnapaToB OT KOPPO3HH.

4. Mertannsl u cruiaBbl. Jlerupyromue n1o6aBku. MapkupoBka. O61acTi NpuMEHEHUS.

5. Hemeramnnueckne KOHCTPYKLMOHHbIE MaTepuanbl. OTHEYNOpHBIE, TEIJIOU30JALUOHHEIE,
MPOKJIaJ0YHbIE HAOUBOYHBIE MaTepUaIbL.

6. Bb10Op MCXOHBIX JAHHBIX JUIS pacyeTa anmnapaToB Ha MPOYHOCTb.

7. HanpsixeHust B anmapaTax HU3KOTO JaBieHUs. PacueT TOHKOCTEHHBIX 00edaeK anmnaparos,
paloTaroUMX Mo BHYTPEHHUM JIaBJICHUEM.

8. ledbopmariu, BO3HUKAIONIME B ammaparax, paOOTaloOlMX TOJI BHEIIHUM JIaBJICHHUEM.
Pacuet o6euaek, paOOTarOLIMX MO BHEIIHUM JIaBJICHUEM.

9. Kpbllky ¥ AHMIA annapatoB HU3KOro naaeieHus. KoHcTpykuus, obiacTu nmpuMeHeHws,
pacyeT Ha MPOYHOCTh. PraHIB! U (PIIaHIEBbIE COETUHEHHUS.

10. rynepa u 600bImKku. CMOTpPOBBIE OKHA, JIIOKA U Ja3bl. Omopbl. PacueT TONIIMHBI
W30JIALINN.

11. HanpsxkeHusi, TEMCTBYIOIIME B alliapaTrax BBICOKOIO AaBJICHHs. PacdeT TOJICTOCTEHHBIX
o0e-yaek, THUII U KPBIIIEK. 3aTBOPHI alllapaTOB BHICOKOTO JaBJICHUS.

12. Konctpykiun Memanok. Beidop u pacuer memaiok.

13. Bo160op KOHCTPYKIIMY amnmapara ¢ Melaikoi. PacueT Bana Mermaniok.

14. Knaccudukamusi ¥ OCHOBHbIE MPHUHIMIIBI KOHCTPYMPOBAHHS  TEMIO0OMEHHOMN
armapaTypsl.

15. KoHCTpyKIMs 3MEEBUKOBBIX, CHUPAIBHBIX M OJIOUHBIX TEIUIOOOMEHHUKOB.

16. KOHCTpYKITMU KOXKYXOTPYOHBIX TEIJI00OMEHHUKOB.

17. OcHOBHBIE 3I€MEHTBI KOKYXOTPYOHBIX TEIJIOOOMEHHHKOB U X pacyer.

18. TermmooOMeHHBIE YCTPOMCTBA amapaToB.

19. TapenbuaTbie KOJIOHHBI. OCHOBHBIE 37IEMEHThI, KOHCTPYKIIUU TaPEIIOK.

20. Hacamounple KOJOHHBI. THIBI HAcaZoK M OPOCHUTEIBHBIX YCTPOWCTB, O0OJIACTH HX
IIPUMEHEHUS.

21. KoHCTpyKIIMK pacTBOPHUTETIEH.

22. Metoap!l kpuctamunzanui. KoHCTpyKIMK KpUCTAIIIM3aTOPOB.



23.

Knaccudpukamuss  peaknuoHHoW — ammaparypel. Opranm3zanusi — TemiooOMeHa B

KOHTAKTHOKATAJIUMTHYCCKUX PC€aKTOpax ¢ HEIMOABUKHBIM CJIOEM KaTajlnu3aTopa.

24

. KOHCTpyKIMM KOHTaKTHBIX ammapaToB ¢ HENOJABHKHBIM CJIOEM Karajau3aropa

(amnabaTuyeckue, ¢ MPOMEKYTOUYHBIM TEIIIO0OMEHOM, TpyOUaThIe).

25

. KoHTakTHBIC anmnaparbl € paguaJIbHbIM W aKCHAJIbHBIM JIBUKCHHUCEM ra3oBoM (bazm.

AHHapaTH CHHTC3a aMMMaKa.

26.
27.
28.

yen.

29.
30.
31.
32.
33.
34.
35.

pacuer.

36.
37.
38.
39.

40
XpaHEHUs
41

KonTakTHBIE anmapaTsl C ICEBI00KUKEHHBIM CIIOEM KaTajlnu3aTopa.
[Teun: xknaccudukanys 1 KOHCTPYKLIUHU TIEUSH.
VY CTpoNCTBO MIAXTHBIX MEYEH U MIEYEH € MCEBIOOKMKEHHBIM clloeM. PacyeT maxTHbIX 1e-

YcTpoiicTBO U pacueT 6apabaHHBIX BPAIAIOIIUXCS MTEYCH.

O06opynoBaHue AJs CYIIKH.

OO6mue npuHIUIEl U3MenbueHus. Konctpykuuu apoousox.

Konctpykunn mensHun. Opranuzanus U3MeIbueHUs.

O6opynoBanue st GPaKIIMOHHOTO pa3/eieHuUsI TBEPABIX MAaTEPHAIIOB.

Ob6opynoBaHue A TPAHYIUPOBAHUS XMMUYECKHUX POTYKTOB.

Knaccudukanuss TpaHCTIOPTHBIX YCTpOWCTB. JIeHTOUHBIE KOHBEHEphl: KOHCTPYKIHUS MU

CkpeOKoBbIE I BUHTOBBIE KOHBEHEPHI, 371€BaTOPbI: KOHCTPYKIUS U pacyer.

Y CTaHOBKH ITHEBMOTPAHCIIOPTA: KOHCTPYKIIMH U pacdeT. byHkepa u 3aTBOpBHI.

I[OBaTOpI)I W MMUTATCJIN ChIMMYYHUX MATCPUATIOB.

TpyOomnpoBob! 1 TpyOOTIpOBOAHAS apMaTypa. PacueT TpyOOoIpoBoIOB.

. Cxmanpl juisi XpaHeHHs TBepAbIX MmaTepuanoB. Pacder ckmagoB. OOopymoBaHHe it
ra3os.

. Cxuazpl Uit XpaHEeHUs KUJIKUX TPOIYKTOB.

Oo0mee pacnpenesieHue 02J1I0B TEKYIIEr0 KOHTPOJISI 10 BUIaM Y4eOHbIX padoT /ISl CTY/IeHTOB

Peiitnuar-koHTpOIs | YCTHBIN OIIPOC 10
Pe#tuHr-KOHTpOJIB 2 TECTUPOBAHUE 10
PefiTuHr-KOHTPOIH 3 TECTUPOBaHUE 20
IMocemenue 3agaTuii 5
CTYJCHTOM

JlonoHUTEIbHBIC OaJIbI 5
(6onychI)

BeinosnineHue ceMecTpoBOro

IJIaHa CaMOCTOSITENIbHOM 10
paboThl

2. IlpoMeskyTOUHASE ATTECTALMS MO AUCHHUILIJIMHE
ITepedyennb BONPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.

IlepeyeHb NpakTHYECKHUX 3a/1a4 / 3aJaHUI K IK3aMeHy / 3a4eTy / 3a4eTy ¢ OlleHKOH (mpu

Te

HAJTUYUN)

CT, BOIIPOCHI

IK-3
biok 1 (3HaTh):

1.

Knaccudukanus xumuueckoro oOopynoBaHus. TpeOoBaHUs, NpeAbABIsSEMblE K

XUMHUYECKOMY 000PYI0BAHUIO.
2. [Mopsimok pacueta o6opynoBanus. [IpremMka 1 UCTIBITAHUS XUMHUYECKOTO 000pyI0BaHUS.

3.
Croco0sbI

Koppo3usi KOHCTPYKIIMOHHBIX MaTepuanoB. Buabl koppo3un. CKOpPOCTb KOPPO3HH.
3aILUTHI ANIIIAPaTOB OT KOPPO3HH.

4. Mertannsl u cruiaBbl. Jlerupyromue n1o6aBku. MapkupoBka. O65acTi IpuMEHEHUS.




5. Hemeramnuueckue KOHCTPYKLUMOHHbIE MaTepuasbl. OTHEYNOPHbIE, TEIIOU30ISLUOHHBIE,
MPOKJIaZ0YHbIe HAOMBOYHBIE MaTepUaIbl.

6. BBI0Op MCXOIHBIX JAHHBIX I pacueTa anmapaToB Ha IPOYHOCTb.

7. HanpsixeHust B anmapaTax HU3KOTO JaBjieHUs. PacueT TOHKOCTEHHBIX oOeuaek anmnapaTos,
paboTaronmx Mo/ BHyTPEHHUM JIaBJICHHEM.

8. Jlepopmanmu, Bo3HUKaOIIME B amnmaparax, paOOTAIOMIMX IOJ BHEIIHUM JaBIICHUEM.
Pacuer oOeuaek, paboTaromuUX MO/ BHEITHUM JaBICHUEM.

9. Kppllky ¥ AHMINA anmapatoB HU3KOro naBieHus. KoHcTpykius, obiacTu nmpuMeHEeHHs,
pacuet Ha MpoyHOCTh. DaHIbl U (DIAHIICBBIC COCTUHEHUS.

10. [rynepa u 600bimku. CMOTpPOBBIE OKHA, JIOKKM W Ja3bl. Omopbl. PacyeT TOIMIMHBI
W30JISLINN.

11. HanpsbkeHusi, AeCTBYIOIME B ammapaTrax BBHICOKOTO JaBlieHUs. PacdeT TOJICTOCTEHHBIX
00e-yaek, THUII U KPBIIIEK. 3aTBOPHI alllapaToB BICOKOTO JTABJICHUS.

12. KoncTpykiuu memaiok. Beibop u pacder Memaiok.

13. Bo16op KOHCTPYKIIMY ammapara ¢ MeIaikoi. Pacuer Bana Memanok.

14. Kiaccudukanuss ¥  OCHOBHBIE MPHUHIMUIBI KOHCTPYMPOBAHUSA  TEIIOOOMEHHOM
anmapatypbl. KOHCTpYKIIHS 3MEEBUKOBBIX, CIIUPATLHBIX U OJIOUHBIX TETIOOOMEHHHUKOB.

15. KOHCTPYKITUH KOKYXOTPYOHBIX TETUIOOOMEHHUKOB.

16. OcHOBHBIE 2JIEMEHTHI KOXKYXOTPYOHBIX TEINIOOOMEHHUKOB M UX pacyer.

17. TerumooOMeHHBIEC YCTPONCTBA aIapaToB.

18. TapenbuaTbie KOJIOHHBI. OCHOBHBIE 3JIEMEHTHI, KOHCTPYKIIUU TaPEIIOK.

19. Hacagounble KoJIOHHBI. THIIBI HacaoK W OPOCUTENBHBIX YCTPOMCTB, 00JacTU HX
MPUMEHEHUSI.

20. KoHCTpyKIIMH pacTBOPUTEIIEH.

21. Meroas! kpuctamuin3anuu. KOHCTpYKIIMK KpUCTaUTM3aTOPOB.

22. Knaccudukanus peakimoHHOM ammaparypel. OpraHuzanusi —TemiooOMeHa B
KOHTaKTHOKATAIUTUUECKUX PEAKTOpax ¢ HEMOABUKHBIM CIIOEM KaTaau3aropa.

23. KOHCTpYKIMHM KOHTaKTHBIX allllapaTOB C HEMOJBWKHBIM CJIOEM Karaau3aTtopa
(ammabaTtuueckue, ¢ MPOMEKYTOUHBIM TEINIOOOMEHOM, TpyOUaThIe).

24. KoHTakTHBIE ammapaThl C pajJdalbHBIM U aKCHAIbHBIM JBI)KEHHEM Ta30BOH (hasbl.
Arnmnapatrbl CHHTE3a aMMHaKa.

25. KoHTaKTHBIE anmaparsl ¢ ICEBAOOKUKEHHBIM CIIOEM KaTajlu3aTopa.

26. [leun: knaccudukanus U KOHCTPYKIIUU TTEUEH.

27. YcTpoMCTBO MIAXTHBIX ME€YEH U NeYell C ICEBI00KMUKEHHBIM ciioeM. Pacuer maxTHbIX me-
Yeu.

28. YcTpoiicTBO U pacyeT OapabaHHBIX BPAIIAIOIINXCS TIEUECH.

29. OGopynoBaHue AJIs CYIIKH.

30. O6mue npuHIHKIIEI U3MenbueHus. KoHCTpyKIuu T1poOUIoK.

31. Koncrpykiuu menpHuUIl. Opranusaius n3MelbueHus.

32. Ob6opynoBanue ais (PaKIMOHHOTO pa3/ieJICHHs TBEPABIX MaTEPHAIIOB.

33. O6opynoBaHue AJis TPAHYITUPOBAHMS XUMHUECKUX MMPOTYKTOB.

34. Krnaccudukanuss TpaHCIOPTHBIX YCTPOUCTB. JIGHTOUHBIE KOHBEWEpBI: KOHCTPYKIHS H
pacuer.

35. CkpeOKOBBIC U BHHTOBBIE KOHBEHEPHI, 2JIEBATOPBI: KOHCTPYKIIUS U PaCUeT.

36. YcTaHOBKM MHEBMOTPAHCIIOPTA: KOHCTPYKIIMHU U pacueT. byHkepa u 3aTBOpHI.

37. Jo3aTopbl ¥ MUTATENN ChIITYYUX MAaTEPUIIOB.

38. TpybonpoBozs! u TpybonpoBogHas apmarypa. Pacuer TpyOonpoBoaoB.

39. Ckmamel i XpaHeHHs TBepAbIX MatepuanoB. Pacuer ckmamoB. OOopymoBanue ajis
XpaHEeHUs Ta30B.

40. Cxaapl 1151 XpaHEHUS )KUAKUX TPOJTYKTOB.

41. DKOHOMHYECKH OINTHUMATbHAsI CKOPOCTh JKUIKOCTH B TpyOompoBomax. OmpeneneHue
pacxo/ia SHEpruM Ha TPAHCIIOPTUPOBAHUE KUAKOCTU MO TPYOONIPOBOIAM.

42. T'uapoauHaMuKa 3€pHUCTBIX MaTepuanoB. ['MapaBIudecKoe CONPOTUBIEHUE 3€PHUCTOTO
cios (uu HacalouHbIX Kosel). CKOpOCTh IICeBA00KUKEHHS, CKOPOCTh BUTAHUS, CKOPOCTh YHOCA.



43. JIByx- u Tpex¢asnele cuctembl. Kiaccubpukamus aByx(]asHbIX cHCTEM. Pexumbl
JBWDKEHUS J1ByX(a3HbIX MOTOKOB. ['azoconmepkaHue. 3akoHbl comnpoTuBieHus. TpexdasHble
CUCTEMBI.

44. PazneneHue ®HUJIKUX U ra30BbIX HEOJHOPOJIHBIX cucTeM. Kitaccudukanus HeoTHOPOJHBIX
cucteM. MeTojipl ux pasnenenus. OcaxaeHue. I’ paBUTallMOHHOE OCaKICHHE.

45. OcaxneHue MOJ JEHCTBUEM IIeHTpoOexkHOW cuibl. LleHTpoOexkHas cuia, ¢akTop
pasnenenus. Pazgenenue JXuakux cMecedl oTcTauBaHHEM. IIpoM3BOIUTENBHOCTH OTCTOMHUKA.
CKOpOCTb OCaXKAEHUS, TIOBEPXHOCTh OCAXKACHUSA. OTCTONHUKY.

46. CniocoObl ounCTKU razoB. [Ipon3BOIUTENBHOCTh OCAIUTENbHBIX Kamep. OuncTKa rasza B
IIUKJIOHAX. YCTPONCTBO M NMPHUHLMIIBI pabOThl LUKIOHOB. batapeiinple nukiIOHBL. MOKpast o4McTKa
ra3oB. [lomnble u HacagouHble ckpy0Oepsl. [lenHbIe anmapaTsl.

47. lentpudyrupoBanue. daktop pazaenenus. OTcToiHbIe U QHIBTPYIONTHE EHTPUDYTH.
Cenapatopsl. ['mnporuknonsl. Knaccudukanus nentpudyr; pacder mpou3BOIUTETLHOCTH, PAaCX0
SHEpIUu.

48. TlepememmBanue B Xuakux cpemax. CrocoObl mepememmBanus. Knaccudukanus u
YCTPOMCTBO MemajoK. Pexumbl mnepememnBaHua. Pacxoa MOIIHOCTH TpU  MEXaHUYECKOM
NepeMelIMBaHuH.

49. Knaccuduxkaius HacocoOB, BEHTUIATOPOB, KoMIipeccopoB. [lapameTpsl paboThl HACOCOB.
ITopmiHeBble Hacochl. YCTpoOWCTBO. BennumHa co3gaBaeMoOro Hamopa, IIPOU3BOAUTENIBHOCTS,
notpebiseMasi MOIIHOCTb.

50. LenTpoOexHble HACOCHL. YCTPONCTBO M MPHUHIUN JAEHCTBHs. Paboune XapakTepHCTHKH.
3aKOoHBI MPOMOPIUOHANIBHOCTH. BbIOOp Hacoca 1Mo MpOM3BOIUTENBLHOCTH M CO3/1aBAa€MOMY HAropy.
Pabora Hacoca Ha ceTb. PabGouas Touka. [TapannensHas u nocneaoBareiabHas paboTa ABYX HACOCOB.

51. BeHTHIIATOPBI LIEHTPOOEKHBIE U OCEBBIE. Y CTPOicTBO, Ha3HaueHue. CozaBaeMblil HAIop,
norpednsemMass MoIHOCTb. llopiiHeBble KOMIpEeccophl. YCTPOMCTBO M NPUHIMI JEHCTBUSL.
WunukatopHas [uarpaMMa 11eajibHoro (T€OpeTHUecKoro) KoMIpeccopa.

52. Macconiepenaua ¢ TBepaoit pazoit. YpaBHeHre MacconpoBoaHocTH. [TogoOue mporecco
Macconepeaayn ¢ TBepoi (a3oi, onpeesieHre Mo KOHLIEHTPaIHH.

53. AOGcopbums. Ob6nacteh mnpumeHeHus. PaBHoBecue mnpu alcopOuuu. 3akoH ['eHpu.
I'padguueckoe m300pakeHHE JMHUM paBHOBecHs. MarepuanbHblil OamaHc abcopbepa. CKOpOCTb
abcopbiuu u pacxona abcopobenrta. Knaccudukanus u ycTpoiicTBo abcopOepos.

54. Ilnenounsle aOcopOepbl. Hacanounsle abOcopbOepsl. ['HapoauHaMuUecKue pexUMBI
paboThI Tapenok abcopOepoB.Y cTpoilcTBO Tapesnok. PacnbuinBarorue abcopoepsl.

55. Cxembl aOCOpOLIMOHHBIX YCTaHOBOK. JlecopOuusi.

56. AncopOuusi u HOHHBIM oOMeH. OOnacTh mpuMeHeHus. AncopOeHTbl. PaBHOBecue npu
ancopbumu. YpasHenue JIsnrmiopa. I'paduueckoe nzo0pakeHue n30Tepm aacopOLum.

57. YcrpotictBo ancopbepoB. Ctatuueckas U JUHAMUYECKasi akTUBHOCTh ajficopOeHTa. Bpems
3alIUTHOTO JIEHCTBUS cllosi ajacopOeHTa. Cxembl afCcOpPOIMOHHBIX YCTaHOBOK. VOHOOOMEHHbIE
IIPOLIECCHI.

58. Muctumnsanuss v pextudukanus. OOumue cBeneHHs. YpaBHEHHE PAaBHOBECHS CHUCTEM,
noxuuHsonuxcs 3akony Payns. ['paduueckoe nzo0pakeHue JIMHUN PaBHOBECHS.

59. Bugasl neperonku. Knaccudukamus OMHapHBIX XUIKUX cMmeced. [Ipocrtas meperoHka.
@paknuoHHas neperoHka. [leperonka ¢ BOASHBIM [TapoM.

60. Pextudukanus. Matepuanbhpiii O0ananc pekrtudukanuu. [loctpoeHne paboumx JIWHUN
pPeKTU(UKALIMOHHOM KOJIOHHBI M YKCTIa CTyNeHEeH n3MeHeH!s KOHIeHTpauui. diaerMoBoe Yucio.

61. TeruioBoi Gananc peKTU(PHUKATMOHHON KOJOHHBI. CXeMma MepuoJANYecKH JIeHCTBYIOIICH
pPeKTU(DUKAIMOHHONW KOJOHHBL. Pa3ieneHre MHOTOKOMIIOHEHTHBIX CMeceil. ODKCTpakTHBHAs |
a3€0TPOITHAS peKTU(UKAIIHS.

62. DKcCTparMpoBaHUE. OKCTPakLUs B CHCTEME JKUIKOCTb-KUAKOCTb. XapaKTepUCTHKa
nporecca. Beidop pactBopurens. Koapdurnuent pacnpenenenus. PazoBoe paBHOBECHE CHUCTEMBI.
TpeyrosbHas nuarpamma. MeTobl SKCTPAKIUU.

63. OmHOCTYNEHYAaTOe OJHOKPATHOE AKCTPAKIIMOHHOE pasneiieHne. MarepuaiabHbIi OanaHc.
I'pado-ananutuyeckuii  pacuer. Pacxom  skcrparenra.  I'pado-ananutuueckuii  pacyer
MPOTUBOTOYHON MHOTOCTYNIEHYATON IKCTPAKIUHU. Y CTPOMCTBO SKCTPAKIIMOHHBIX alllapaToB.



biok 2 (ymets):

1. aBnenue, npyu KOTOPOM ITPOU3BOJATCS THAPABINYECKUE UCTIBITAHUSI, HA3bIBAETCHL. . .

2. HauOonpliee 3HaueHUs JaBJIeHUs, 00eCIIeunBaroiee 3aJaHHbIM PeKUM SKCIUTyaTalluy - ...

3. TermnooOMEHHHMKH C HEMOJIBM)XHBIMH TPYOHBIMH PEIIETKAMH HEJb3sl UCIIOJIb30BaTh MPHU
pasHOCTH TemImeparyp cpen Ooiee. ..

4. TennnoOOMEHHUKH THIIA «TpyOa B TpyOe» MCHOJB3YIOT MPU PA3HOCTH TEMIIEPATyp Cpel He
bornee ...

5. B mporiecce 3kcmTyaTaliuy HacaJ04HbIX KOJIOHH MOKET POU30MUTH. .. HACAAKU

6. ... KOJIOHHA IpeJCTaBisieT co00i HECKOJIIBKO MPOCTHIX KOJIOHH, 00OBbETUHEHHBIX B 00IIEM
KOPITYCE U PacOJI0KEHHBIX OJJHA HaJl Ipyrou

7. B nuHamMHuecKoM pekume paboTaroT. ... TapeIKu

8. Ilomnas  kommeHcanMsi  TEMIEpATypHbIX  HampshkeHUM — oOecreyuBaeTcss B
TEII00OMEHHUKAX .. .

a) C HEMOJABMXHBIMU TPYOHBIMU pELIETKAMU

0) ¢ U-o0pa3zubiMu TpyOaMu

B) C IJIaBaroLIEH rOJIOBKOM

I') C KOMIIEHCATOPOM Ha KOXKyXe

9. Paznenenue cMmecei, COCTOSALIMX M3 KOMIIOHEHTOB C HU3KMMH TeMIEpaTypaMu KUIIEHMS,
OCYILIECTBIISIOT TPH. ... JaBICHUU

a) TTOBBITIIEHHOM

0) MOHMKEHHOM

B) aTMOC(hEepHOM

') aOCOTIOTHOM

10. Jlns pa3neneHus: KOMIIOHEHTOB C BBICOKMMH TEMIIEpaTypaMH KHUIEHHs PEKTU(UKALINIO
HOPOBOJAT IPH ... TABICHUU

a) TIOBBIIIIEHHOM

0) MOHMKEHHOM

B) aTMOC(hepHOM

T') aOCOTIOTHOM

11. Kpemnenue S-00pa3HbIX 3JIEMEHTOB K OMOPHBIM I0JIOCAM OCYIIECTBISIOT MPHU MTOMOIIU

12. ... 4acTU S-00pa3HbIX TapesloK JOKHBI ObITh OOpallleHbl B CTOPOHY CIMBA KHUJIKOCTHU C
TapesKu
13. OcoOeHHOCTb PaboTHI ..... KOJIOHH — HEOOJbIIOE THIPABINYECKOE CONPOTHUBIECHHUE, UYTO

MO3BOJIAET UCTIOIB30BaTh X B MPOIECCaX BaKYyMHON PEKTH(PUKAIIUU

14. BaxseWmmMM 5SKCIUTyaTallMOHHBIM  TIOKa3zaTelieM paboThl  KJIAMaHHBIX  Tapesok
ABIISICTCA. . .......

15. Jlns 6ecKOIMauKOBBIX TapeJOK OTKJIIOHEHHE OT FTOPU30HTAIILHOCTH JOJKHO COCTaBIATh. ...

a) H/0 3 MM

6) 1/6 1/1000 nnameTpa KOJOHHBI

B) H/M 1/3000 muameTpa KOJIOHHBI

16. HanGosee mpocThl 110 KOHCTPYKIIMH M B OKCILTyaTallHH .... OTOOMHHUKHU

17. Ilpu pabGote ab- ag- u 1aecopOEpOB ..... KOHICHTPAIMM MOTYT BO3HUKHYTH IIPH
HApYIICHUH KOJTMYECTBEHHBIX MOKa3aTeNel ChIphs WM NPU MOMAJaHUHU BO3/1yXa B ammapar

18. TpyOsI B ieuax COCMHEHBI B €IMHBINA 3MEEBUK TIPU TIOMOIITH. . . . .. Kamep

19. Ilepen ucnoab3oBaHHEM Ta3000pa3HOro TOIUIMBAa B TPyOUaTHIX Ie€yax W3 €ro COCTaBa
HEOOXOIUMO OTHAEIHUTD . ...

20. HaifTu COOTBETCTBHE MEXAY THIIOM TapEIKd M OCHOBHBIMH JKCILTyaTallMOHHBIMU
MOKa3aTeJSIMU:

1) S-o0pa3Hble  a) TUHAMUYECKHIA PEKHUM pabOTHI

2) KJ1armaHHbIe 0) y3Kuil auamna3oH Harpy3okK

3) Curuatsle B) TouHOCTH YCTAaHOBKHU M pab0Ta C YUCTHIMH KUAKOCTSIMH

4) pemieTyarbie  T) KOJIIAYKOBas 4acTh oOpalieHa B CTOPOHY CIIMBA KUIKOCTH.



21. Iopsnok aBapuitHOW OCTAHOBKH €YU TIPH .... — IOTACUTHh POPCYHKH, TPEKPATUTH TOJATY
CBIPbs, POAYTh 3MEEBUK MAPOM.

22. HailTu cOOTBETCTBUE MEX1y allliapaTaMy U XapaKTEPHBIMU aBapUUHBIMU CUTYaLUSIMU

1) Ter1000MEHHUKH KECTKOU KOHCTPYKLIUU

2) TpyOHBI 3MEEBUK

3) abcopbep

4) npiMoxof TpyOUaThIX Medet

a) B3pbIB

0) pasrepMeTH3aIMs BCIEACTBHE TEMIIEPATYPHBIX JieopMaruii

B) BO3TOpaHHE CaXH

I') Iporap U BO3TOPaHUE ChIPbs

23. VYBeNMYEHHE .... CBHJETEIBCTBYET O HAPYIICHWU TEIUIOBOIO PEKHMMA M YXYALICHUH
TEIUIoNepe1auu

a) TeMIIepaTypa ChIpbs Ha BBIXOJI€ U3 TPYOHOT'O 3MEEBHKA

0) TemniepaTypa JBIMOBBIX Ta30B HaJI MEPEBAIBHON CTEHKOU

24. Jlns mpenoTBpalieHusl mporapa Tpyo HEO0OXOAMMO TOAJNEPKUBATH .... B YCTAaBICHHBIX
npezaenax

25. TlyTeM BbDKUTAHUSI KOKCA TTPOBOJIAT. ........ KaTaJm3aropa

26. [Tlomawa xJiajoareHTa MpPeIyCMOTpEHAa B  ammaparbl, MpeJHa3HAYEHHbIE IS
NPOTEKAHUS.......... peaxiuii

27. Tlomaua TEIUIOHOCUTENSI TIPEIyCMOTPEHA B ammapaThl, MpeIHA3HAYCHHBIC IS
NPOTEKAHUS. .. pEaKIUii

28. K peaktopam c ... ci1oeM KaTaiu3aTopa OTHOCITCS TpyOUaThie U ainabaTuyecKue

29. ...peakTopbl MPEJICTaBISIOT COOON MyCTOTENbIE ammaparbl, 3alOJIHEHHBIE CIIOEM
KaTaim3aropa

30. Anmapatypa Ansi IpOBEJSHHs MPOIIECCOB XJIOPUPOBAHUS PAabOTAET B YCIOBUSAX CHIBHOM

31. PeakuuoHHbBIE ammaparhl MOIBEPKEHBI HAUOOIBIIUM TEMIIEPATYPHBIM AepopMaIusiM BO
BpeMs. ..

32. Jlns npedoTBpallleHusi pa3repMeTU3ali  PEaKkUHMOHHOTO ammaparta CcoO B3PbIBOM
HEO0OXOAMMO MPEAYCMOTPETH YCTAHOBKY. ..

33. K anmapatam BHENIHEH MNBUIEOYMCTKM HAa YCTAHOBKAaxX C IICEBJOOKIKEHHBIM CJIOEM
KaTajqu3aTopa OTHOCATCSA

a) IUKJIOHBI

0) ckpy0OepbI

B) JIEKTPOPUIBTPHI

I') pyKaBHbIE (QUIBTPHI

34. BaxHeWmmii mapameTp, ONpPEIEeNSIIONIM 0e30MacHOCTh IKCIUTyaTallud PEaKIHOHHBIX
anmaparTos - ...

35. ... yCTpOICTBa HCIONB3YIOT B PEaKTOpax, Ui OCYIIECTBICHHUS PEaKIHii B ra30Boi (haze
Ha TBEPJOM KaTaJlu3aTope

36. Hacaaku, pemieTku, auddy30psl, CETKH U T.II., UCIIOJIBb3yeMbIe B PEaKTOpax C TBEPJAbIM
KaTajqnu3aTopOM, OTHOCSITCS K ...yCTPOMCTBAM Ta30pacipeeTuTeIbHBIM

37. HerouyHas UEHTPOBKA, HEHAJEKHOE KpEIUICHUE JeTalied, OTCYTCTBUE CMa3KH,
VILUTOTHSIFOIIECH U OXJTKIAIONICH KUAKOCTH U T.JI. IPUBOMST K ... IIEHTPOOESKHBIX HACOCOB

38. Pa3pymaroiiee 1eiicTBUEe Ha HACOC OKA3bIBAET. ..

39. PaboTa Hacoca B pexXHMeE. .. MOXKET BbI3BaTh BHOPAITHIO

40. IIpu skcruTyaTaIiuy NOPUTHEBBIX HACOCOB 0OCITYKHUBAIOIIHUMA ITEPCOHAN JIOJDKEH PEryJIspHO
«TIPOCITYIINBATEY PadoTy...

41. HM3HOC TWIB3bl IWIMHIpA, IMOJOMKA KJIAlaHOB, CEIell W T.1. — 3TO XapaKTEepHbIE
HEUCIIPAaBHOCTH JJIA ... HACOCOB

42. KOHCTPYKTHBHO Pa3iuvaroT IIEHTPOOSKHBIC U ... BEHTHISITOPHI

43. Tlpu HEOOXOAMMOCTH TMOAAYM WM OTCOca OOJNBINOrOo KOJMYECTBAa BO3ayxa 0Oe3
M30BITOYHOTO HArlopa UCTONb3YIOT ... BEHTUISTOPBI



44. ...yCTaHOBKH MOJpa3JeisIOT Ha BO3IYIIHbIEC U Ta30BbIE

45. OcHoBHOE TpeboBaHUE, OOecleyuBarollee HOPMAIbHYIO pabOTy ... - COXpaHEHUE HX
reoMeTpruIecKoil GopMel u oOecredeHrne repMEeTHIHOCTH BCEX DJIEMEHTOB U yYaCTKOB CONPSHKCHUN

46. TpyOompoBOIIbI C TEMIIEpaTypOll Hapy>KHOH IMOBEPXHOCTH CTCHKH 0oJiee ... JOJDKHBI
OBITh OKPBITHI U30JIALUEN

47. B camolii BepxHEel OTMETKE TPYOOTPOBOIOB YCTAHABIIUBAIOT. . .

48. B caMbIX HU3KHX y4acTKax TPYOOIIPOBOJIOB MPEyCMaTPUBAIOT ...

49. CocrosiHME apMaTypbl U MPUBOJIA POBEPSIOT

a) KaXXJIbI MecCsIT

0) pa3 B roa

B) KaX/Ible TPU Mecsila

T') pa3 B Mojrojaa

50. B peakTopax ¢ ICEBAOOKUKEHHBIM CIIOEM KaTaJau3aTopa Hanbojee XapakTepHbIM BUAOM
M3HOCA SIBJISETCA. . .

51. Hanbonee cuinpHO U3HAIIMBAIOTCSA BHYTPEHHUE 3JIEMEHTBI

a) TpyOUYaThIX PEaKTOPOB

0) annabaTH4eCcKuX peaKkTopoB

B) PEAKTOPOB C TICEBAOOKIKEHHBIM CIIOEM KaTalnu3aropa

I') pEaKTOpOB ¢ pyOalikamMu U MellajJKaMH

52. CkopocTh pa3orpeBa peakTopa Mpu Mmycke HeoOX0JUMO MOAeP)KUBATh B YCTAHOBJIEHHBIX
npejenax JJs IpeloTBpaLeHHs

a) meperpena ChIpbs

0) BOBHUKHOBEHUS TEMIEpaTypHBIX Aedopmaruii

B) pOCTa JIaBICHUS

53. B peakTopax-noJiMMepu3aTopax UCTIOIb3YIOT MEIIAJKH, CHA0KEHHBIE CTICIIHATIBHBIMH. ..

54. OcHOBHBIM yclIOBHEM oOecreueHHs 0e3aBapHifHOI KCIUTyaTallii PeakToOpoB ¢ TBEPABIM
KaTaJau3aTOPOM SIBIIIETCS paBHOMEPHOE pacIipesieiieHue

a) ChIpbs BO BCEX CEUCHMSIX amnmapara

0) ChIpbs HA BXOJIE B ammapar

B) KaTaJu3aTopa Mo BbICOTE anmapara

55. OCHOBHBIM HEJOCTAaTKOM TPYOYAThIX PEAKTOPOB SIBISETCS TPYAHOCTb IOJAJIEPKAHUS
TEMIIEPATYPHOTO pPEKUMa 110

a) CEYEHUIO TPYObI

0) ceueHMIo anmnapaTa

B) JJIMHE TPYObI

T) JUIMHE anmnapara

56. OCHOBHOI HENOCTATOK ...pE€aKTOPOB — CIIO)KHOCTh PETYJIMPOBAaHUS TEMIIEPATypbl IO
BBICOTE CJIOSI KaTaJIu3aTopa

57. Jlna mpenoTBpallieHUuss TEeMIEpaTypHbIX aedopmaruil Kopmyca B... peakTopax
IIPElyCMOTPEHA YCTAHOBKA JIMH30BBIX KOMIIEHCATOPOB

a) TpyO4aThIxX

0) amuabaTHIECKUX

B) PEAKTOpax C MeIaJIKaM1

57. Peakumio 1 pereHepanuio KaTaainu3aropa MpoBOISAT B OJTHOM anmapare

a) B peakTopax ¢ pyOarikoi 1 MeIaaKou

0) B peakTopax ¢ HETOABMKHBIM CJIOEM KaTajlu3aTopa

B) B PEAKTOPAX C IICEBIOOKUKEHHBIM CIIOEM KaTajln3aTopa

58. Peakuuio W pereHepanuio Kartajiu3aropa MPOBOISAT B Pa3MYHBIX alllaparax IpH
IIPOBEJEHUHU TIpoliecca

a) B )KuaKou (asze

0) C UCIOJIB30BAHNEM HETIOJIBUKHOTO CJI0S KaTalln3aTropa

B) C HCIIOJIb30BAaHUEM ICEBIO0KIKEHHOTO CJIOS KaTalln3aTopa

59. HapyuieHusi TEXHOJIOTHYECKOIO PEKMMa IIPU IIPOBEAEHUH MPOLIECCOB OKUCIEHUS MOXKET
MPUBECTU K ...



60. IIpeBbliIeHNE AOITYCTUMBIX IIPEIETIOB CKOPOCTH XJIOPUPOBAHUS MOKET IIPUBECTU K ...

61. [lng npenoTBpanieHus pasrepMeTH3aliy annaparoB, MpeIHa3HAYCHHBIX I TPOBEACHHUS
IIPOLIECCOB XJIOPUPOBAHUS, UX CJIEAYET U3rOTAaBIMBATh U3 MAaTEPUAJIOB, CTOMKHX, B IIEPBYIO OUEPEIb

a) K BO3JICUCTBUIO BHICOKHX JaBJICHUN

0) K KOppo3uu

B) K BO3/ICHICTBHIO BBICOKUX TEMIIEPATyp

62. [lng ynaBauBaHUS KaTaJlM3aTOPHOM IbUIM BHYTPHU allllapaToB C ICEBJO0KMKEHHBIM
CJIOEM pa3MeIaor. . .

63. Ilomaua kaTajm3atopa B PEAKTOP C ICEBIOOKMKEHHBIM CJIOEM OCYIIECTBISAETCS
MIOTOKOM. ..

64. Ilonaya kaTain3atopa B pPEreHEPaTOp C ICEBIOOXKIMKEHHBIM CIIOEM OCYILIECTBISAETCS
MIOTOKOM. ..

65. ...Hacoca BKJIIOUaeT pa3O0pKy, MPOBEPKY COCTOSIHUS, YUCTKY, COOPKY M ILIEHTPOBKY C
MIPUBOJIOM

66. Hapymienune HOpManbHOM  pabOTHI... HACOCOB  TMPOSIBISETCA B NaJCHUH
MIPOU3BOUTENHFHOCTH U Pa3BUBAEMOT0 HAMOPa

67. IloTepst MONHOTO AaBJIEHUS, Pa3BUBAEMOT0 BEHTUJISITOPOM [0 CPABHEHUIO C MACIIOPTHOMN
BEJIMUMHON HEe JOJDKHA MPEBBIIIATS ... %

a)6 6)3 B) 10 r) 12

68. IIpu paborte ... HapylIeHHE TePMETUYHOCTH MOKHO OOHapYXUTh IyTeM 3aMepa pacxojaa
JI0 U TIOCTIE arperaTta, KOTOpoe He JOJDKHO IpeBbIaTh 5%

69. OcHOBHBIE OINACHOCTU MPHU IKCIUIyaTalldH... KOMIIPECCOPHBIX YCTAaHOBOK CBSI3aHBI C
MOBBILICHUEM JIABJIEHMUSI, TEMIIEPATYPbI U C BO3MOKHOCTHIO 00pa30BaHMsI B3pbIBOOMACHBIX CMecei

70. TlOBBIIIEHHBIA PAacXoa ... Ha Y3Jbl BO3AYIIHOTO KOMIIPECCOpa MOMKET NPHUBECTH K
BO3HMKHOBEHHUIO aBapUIHOW CUTyalluu

71. BaxHoe ycioBue 0€30MaCHOCTH ... KOMIIPECCOPHBIX YCTAaHOBOK — NMPHUMEHEHHE TOJIBKO
T€X MapOK CMa304YHBIX Macell, KOTOpble YKa3aHbl B aCIIOPTE

72. ITonmHast TepMETUYHOCTD arperaTa, OTBOJ Iasa Mocie YIUIOTHEHUH U 3allluTHasi POayBKa
a30TOM IPEyCMOTPEHBI J1sl 00ecrieueHus: 6€301MacHOCTH KOMIIPECCOPOB ISl CKATHS

a) yIJIeBOJOPO/IHBIX Ta30B 0) XJlopa B) KMCIOpOJa T) aleTHJICHA

73. PoTtanrioHHBIE KOMIPECCOPHI C BOASHBIM YIUIOTHEHHEM PEKOMEHIYETCSI MCIOJIb30BaTh
TUTSI COKATHSI

a) YIJIEBOJIOPOIHBIX Ta30B

0) xiopa

B) KHCJIOpOJa

T) aleTuieHa

74. IlpruuHO# 3a0MBKH ITUKIIOHOB MOKET OBITh MX DKCIUTyaTallHs TP TeMIIepaTypax HUKe. ..

75. Pe3koe CHUKEHHE COITPOTHUBIICHUS B PYKAaBHBIX (DMIIBTPAX CBUIETEIbCTBYET O...

a) BBIXOJIC M3 CTPOSI MEXaHU3Ma BCTPSIXUBAHHS

0) 3a6uBKe PUIBTPOBATIHLHON TKAHU

B) pa3pbIBE pyKaBa

76. Apmatypa, TpenHazHau€HHas S CXKIDKCHHBIX  YIJICBOJOPOJHBIX Ta30B U
JIETKOBOCIUTAMEHSIOIINXCS KUAKOCTEH, HE3aBUCUMO OT TEMIEpaTypbl U JABIICHUS JOJKHA OBITH
BBITIOJIHEHA U3

a) uyryHa

0) ThTaHa

B) CTaIM

T) BoJb(ppama

77. llpenynpexnaromge KOJIbIIa KpPacHOTO IBETa HAHOCAT Ha TPyOONpPOBOMAX,
MpeHa3HaYeHHBIX JIJIS IepeKayuBaHUs ... BEIIECTB

a) JIETKOBOCIUTAMEHS FOILIUXCS

0) STOBUTHIX

B) B3pBIBOOIIACHBIX

T) €IKUX



78. na KUIKOCTHBIX pEaKUWi, MPOTEKAIOMMUX C OOJBIIUM TEIUIOBBIM 3 (heKToM
11eJ1ec000pa3HO UCIIONIb30BaTh PEAKTOP
a) ¢ TYypOMHHBIMU MEIIAJIKaMU

0) ¢ pyOamkoi
B) C BCTPOCHHBIMU BHYTPCHHUMH TEIIO0OMEHHUKAMHU
79. OOmmii HEIOCTaTOK... PEaKTOPOB - TIEPUOJMYHOCTh WX pPadOThI, CBS3aHHAs C

HEOOXOIMMOCTBIO PEereHepallu KaTaan3aTopa

a) annabaTHYECKUX

0) TpyOUaThIx

B) C pyOaIkoi 1 MeIaiIKou

I') C TICEBJ00KUKEHHBIM CII0EM KaTanu3aropa

80. PeakmrioHHbI€ anmaparhbl MOKPHIBAIOT CIOEM (PYTEpPOBKH

a) TIPU POBEICHUH BEICOKOTEMITEPATYPHBIX MTPOIIECCOB

0) pH UCTIOJIL30BAaHUHU arPECCUBHBIX Cpe

B) TIPU BHICOKOM JIaBJICHUU B armapare

T') JUIS 3alIMThl METaia OT aTMochepHON KOppO3uu

81. Hapymienue memOCTHOCTH ... MOXKET SIBUTHCS HMPUYMHOM BO3MOXKHBIX TEMIIEPATypHBIX
nedopMalnuii Koprryca u, Kak cleICTBHe, pa3repMeTH3aIiH anmapaTa

82. Haiit cOOTBETCTBHE MEXK/Ty TUIIOM PEaKTOpa M MPOTEKAIOIINM B HEM IpoIiecce

1) aqnabaTudecKuii peakTop

a) puopMuHT

2) peakTop ¢ pyOaIKkoi u MemaaIKkon

0) >kuako(da3HbIM MPOIECC

3) peakTop ¢ NCEeBI0OKIKEHHBIM CIIOEM KaTalu3aTopa

B) KaTATUTHYCCKUN KPEKUHT

83. Jlns mepekaunMBaHUS XUMHYECKH AaKTHUBHBIX U JIETKOBOCIUIAMEHSIOIIUXCS BEIIECTB
HaXOJSAT MPUMEHEHHUE IEHTPOOECKHEIE ... HACOCHI

84. Ecnm CTOSKM IMKJIOHHBIX OJJIEMEHTOB B almaparax C IICEBIAOOKWKEHHBIM CIOEM
KaTaJln3aTopa He TOTPY>KEHBI B CJION KaTaln3aTopa, TO Ha UX KOHIAX yCTaHABIUBAIOT. ..

85. Haiitu cooTBETCTBHE MEXKIY anmapaTaMu M UX dKCIUTyaTallHOHHBIMU OCOOCHHOCTSIMU:

1) pereneparop ¢ NCEBAOOKUKEHHBIM CI0EM

a) MOJTHOE HMCII0JIb30BaHUE KUCIOPOAa

2) peakTop ¢ MeIaJIKOn

0) repMeTH3alus Baja

3) UMKJIOHHBIEC DJIEMEHTHI

B) MOAJIEpKaHKe CTos0a KaTanu3aropa

4) annabaTtudeckuil peakTop

T') peryJIipoBaHue TEMIEPATYPHI IO BBICOTE CIIOS KaTaau3aTropa

86. Jlnsi mpemoTBpalIeHUs] HMHTEHCHBHOTO HM3HOCA ... B amlaparax ¢ ICEBIO0KIKEHHBIM
CJIOEM KaTalu3aTopa MpeaycMOTpeHa UX 3alUTa IPU NOMOIU POTEKTOPOB

a) CTEHOK KopITyca

0) KpUBOJIMHEHHBIX YYaCTKOB TPAHCTIOPTHBIX JIMHUHN

B) Ta30pacnpeesIuTeNbHbIX PEIIETOK

87. HaliTu COOTBETCTBHE MEXIY THUIIOM XUMHUYECKOTO Ipolecca M Hanbosee BEPOSTHHIMU
ABapUIHBIMU CUTYAIUSIMU:

1) mporiecchl OKUCICHUS

a) o0pa3oBaHue B3PHIBOOMACHBIX CMECEH

2) MPOIIECCHI XJIOPUPOBAHUS

0) BO3MOXHOCTb Pa3repMETH3AIMH U BO3TOPAHHSI BCIICICTBIE CHIIBHOM KOPPO3UU

3) mporecchl HUTPOBAHUS

B) TIOBBIIIICHUE TEMIIEPATYPHI U JABJICHUS BCIEACTBHE MOMAIaHUs B PEAKTOP BOJIBI

4) mporeccrl CynbhUpPOBaAHUS

I') IeperpeB peakTopa U MECTHBIE TIEPETPEBBI B CBSI3U C OOJIBIINM TEIUIOBBIM 3P PeKToM



88. ns mepexkaynBaHUS XHMUYECKH AKTUBHBIX M JIETKOBOCIIAMEHSIOIIMXCSl BEILECTB
HaXOJAT MIPUMEHEHHE LIEHTPOOEIKHBIE ... HACOCHI

MOHOOJIOYHbIE

89. IIpu octaHOBKE IIEHTPOOEKHOTO HAcOca CIelyeT CHayala

a) OCTaHOBUTb MTPUBOJ

0) 3aKpBITH 33IBMKKY Ha HAIIOPHOM TPYOOTIPOBOIE

B) IPEHUPOBATH MEPEKAUNBAEMYIO )KUIKOCTh

T') 3aKpPBITh 33ABMXKKY HA IPUEMHOM TPyOOTIpoBOIe

90. M3meHsist AMMHY XOJa TOPIIHS MOXHO HM3MEHSTH ... MOPIIHEBBIX 3JIEKTPOIPHUBOIHBIX
HACOCOB

a) MPOU3BOJIUTEIHLHOCTh

0) Harop

B) MOIIHOCTH

91. Ilpu TOMHOCTBIO OTKPBITHIX 3aJBMKKAaX Ha MPHUEMHOM M HAMOPHOM TpPYyOOIPOBOE
3aIyCKaloT. .. HACOCHI

a) IEHTPOOCIKHBIC

0) mopuIHeBbIe

B) BaKyyM-HAaCOCBI

92. Ilepen myckoM Hacoca CIEAYyeT 3aKPBITh 3aJBIKKY Ha TPUEMHOH JIMHUH, YTOOBI B HEE HE
rorana BoJia. TO MPaBUIJIO OTHOCUTCS K... HACOCaM

a) IIEHTPOOEKHBIM

0) MOPIITHEBBIM

B) POTAIllMOHHBIM

I') BaKyyM-HacocaMm

93. HaiiTu COOTBETCTBUE MEXK/Y TUIIOM HAcOCA U OCOOEHHOCTSIMU SKCIUTyaTallUU:

1) nmpu 3amycke Hacoca OTKPBIBAIOT 3aJBM)KKY Ha INpUEME IpH 3aKpbITOM 3aJBHXKKE Ha
HAIlOpHOM TPYyOOTIpOBO/IE

a) HEHTPOOEKHBIE

2) UCHONb3YyIOTCS UId TEepeKaykd CMAa304YHBIX Macel, YIUIOTHSIOWEH W OoXJaXJarolen
KHUJIKOCTU

0) poTalOHHbIE

3) paspylieHre IUINHPa, KiIanaHHONW KOpOOKH, M3HOC ILTOKA U T..

B) MOPIIHEBBIE

4) mpu 3aKpHITOM 3a/IBXKKE HA TIPUEMHOM TUHUHM OTKPBITH BOAY B CAIbHUKH

I') BAKYyM-HacoC

94. Jlns mnpenoTBpallleHHsl MOJICOCAa BO3JyXa 4Yepe3 CaJbHUKH MpPEIyCMOTpEeHa Kamepa
THJIPABIMYECKOTO 3aTBOpPA, B KOTOPYIO HENPEPHIBHO TOCTYMAeT BOAA. OJTO XapaKTEPHO
JUISL. . .HACOCOB.

a) IIEHTPOOEIKHBIX

0) MOPITHEBBIX

B) POTAI[MOHHBIX

') BAKYyM-HAaCcOCOB

95. HaiiTi COOTBETCTBUE MEXKIY arperaTaMy U UX dKCIUTYaTallUOHHBIMU OCOOCHHOCTSIMU

1) Temmeparypa Bo3ayxa Tocie Kaxaou cTymnenu cxatus H/6 1700C  a) BO3mYIIHBIM
KOMIIpECCop

2) UCIOJIb30BAaHWE POTAIMOHHBIX M IEHTPOOEKHBIX KOMIIPECCOPOB, padoune OOBEMBI
KOTOPBIX HE CMa3bIBAIOTCA MacioM 0) KOMIPUMHUPOBAHHE XJIOpa

3) UCKJIFOUHTH TOTIaJIaHKe Macjia B paboure 00beMbI  B) KUCIIOPOJIHBINA KOMITPECCOP

4) Temmnieparypa koMmrpumupyemoro raza /6 1100C r) koMopuMupoBaHHE alleTUIICHA

96. bponzoBeie, 0ab0WUTOBBIC, TpadUTOBBIE TMOPIIHEBBIE  KOJbIA  HCIOIB3YIOT
B...KOMIIpEccopax

a) YIJIEBOJIOPOIHBIX

0) KUCIIOPOJIHBIX

B) BO3JIYIIHBIX



I') aMMHaYHbIX

97. HaiiTu CcOOTBETCTBUE MEXKIY THUIIOM IBUICYJIOBUTENS U  OKCILTyaTallMOHHBIMHU
0COOEHHOCTSIMH

1) nonnepkanue TeMIepaTypbl I'a30B B IOMMYCTUMBIX Mpefeliax - a) TKaHeBble (QUIbTPhI

2) 3a0MBKa BBIXOHBIX IITYLEPOB M ra30X0/10B - 0) MOKpHIE MBUICYIOBUTEIN

3) 3axyieObIBaHME amnnapara B CBS3H C MEPEToTHeHHEM OyHKepa - B) IUKIIOHbI

4) oceBIasi MbLIb MOCTEIIEHHO PA3PsHKACTCS U yIAISETCsl BCTPSXUBAIOIIUM MEXaHU3MOM - T)
ANEKTPOPHIBTPHI

98. Opocurtenu mpeAHa3HAYEHBI JIsi PAaBHOMEPHOIrO pacrpeaeieHust .... llo ceuenuto
KOJIOHHBI

99. Jlns pacupenenenys napa 1o CeYeHUI0 KOJIOHHBI UCIOJB3YIOT. .. PEILIETKH

100. Ecnu ni10THOCTE OpOIIEHUS BBIIIE MAKCUMAJIBHOM, TO TPOU30MIET. .. HACAIKU

101. JInst opoIeHust HUKENEKAIUX CII0EB HACAIKH UCTIONB3YIOT ... TAPEIKU

a) Kamepnsie u auddepennnaibHO-KOHTAKTHBIE — 3TO PA3HOBUIHOCTH. ..9KCTPAKTOPOB

0) B3aumoeiicTBue erkoii U TspKeon (a3 mpouCXOoIuT B. ..

102 TyHHeNbHBIE, JICHTOUHBIE, PACTIBUIUTEIbHbIE OTHOCSTCS K . ..CYIIHIKAM

a) KOHBEKTUBHBIM

103. JIpyroe Ha3BaHHE KOHTAKTHBIX CYIIUJIOK -...

a) KOHJTYKTHUBHBIC

104. [Tonaya HarpeToro Bo3Ayxa B CYIIMIKY OCYIIECTBISETCS MPU OMOIIIH. . .

a) BEHTWISTOPOB

105. B KOHBEKTHUBHBIX CYHIUIKAX UCIOJIb3YIOT

a) CYIIWJIbHBIC areHThI

0) TOKHM BBICOKOW 4aCTOTHI

B) o0orpeBaemMble IEPETOPOJIKH

106. Topsumii BO3IyX, TOMOYHBIE WIJIM JbIMOBBIE Ta3bl, KCIONb3yEeMbIE TIPU CYIIKE
Ha3bIBAIOT. ...

a) CYyIIUIbHBIMU areHTaMu

107. OtpabGoTaHHbIi BO3ayX Ilepesl cOpocoM B aTMoc(epy ciaenyeT

a) OCYILIUTh

0) OYUCTHUTH OT MBUIH

B) OXJIAJUTh

108. Temio yepe3 oOorpeBaeMyto MeperopoKy nepeaeTcs B...CYIIUIKAX

a) KOHBEKTHBHBIX

0) KOHAYKTHUBHBIX

B) CyONMMAaIMOHHBIX

109. Yrto Takoe abCOMOTHOE AaBiieHHE?

a) JAaBlieHuE BbIle aTMochepHoro 0) naBieHue aTMochepHoe MIT0C YOBITOUHOE B) JaBJICHHE
aTMoc(epHoe I') JaBJIeHHE BaKyyma

110. Yro sBisieTcst ABUXKYIIEH CUITON MepeMeIleH s )KUIKOCTHU WK Ta3a B TpyOompoBoie?

a) pa3HOCTb JaBlieHWH O) pa3HOCTb HANOPOB B) Pa3HOCTb KOHLIEHTPALMU T') Pa3HOCTb
IJIOTHOCTEMN

biiok 3 (Bnanets):

1. Tlo BHyTpeHHE#Hl TpyOe TEIIOOOMEHHHMKA ABUKETCS YETHIPEXXJOPUCTHIN YIJIEpoa C
MaccoBbIM pacxonoM GUXY = 2 kr/c u oxnaxnaercs ot 77 °C mo 40 C (CUXY = 905 Jx/kr*K).
Bona B xonbrieBom npoctpanctBe HarpeBaercs oT 20 °C mo 32 C (¢ =4190 [x/kr*K). Onpenenuts
pacxon Boabl GB, TenmoByro Harpy3ky Q U yAENbHYIO TEIJIOBYIO HATPY3Ky (, €CIIU MOBEPXHOCTH
teruooOMeHna F = 12 m2.

2. OnpenenuTth TEIUIOBYIO HArpy3Ky M pacxo]] TPEIOIEero mapa B BHIIAPHOM amnmapare mpu
KoHIIeHTpupoBaHuu pactBopa NaOH. Pacxon ucxomnoro pactBopa GH =2 1/4 (0,555 kr/c), ero
koHueHTtpauus BH =14% wmacc, u Temneparypa tH=20CC. Ynapennslii pactBop ¢ pacxoaam Gk =
1.171/4ac (0.324kc/c) u koHueHTpauuen 24 % yXoIuT U3 ammapara npu TeMrnepaType KUIeHHs, tKHIT



= 137 'C. HaBnenue B ammapare PAII=1,6 ata (tkoun/ = 113 C; r = 2221400 dx/kr). [laBneHue
rperoriero mapa PI'P = 5 ara (tkoung = 51,8 °C; r = 2108400 JIx/kr). IlepeoxnaxaeHust KOHEHCATa
HeT. TerioBble OTEPU MPUHATH B pazMepe 2 % OT TEIIOBOM Harpy3KH.

VYnenpHas TemuioBas Harpy3ka Ha IUIOCKYIO CTEHKY M3 HepkaBeromed cramu 16 B1/MK
tomuuHoW 6 = 7MM coctaBisier 700 Br/mM2. OnpenenuTs pa3HOCTh TEMIEpaTyp Ha IMOBEPXHOCTH
CTEHKH U TPaJIuEHT TeMIIepaTyphl.

3. [Inockyro MOBEPXHOCTh amnmapara IIomaapio 5 M2 He0OX0AUMO U30JUPOBATh TaK, YTOOBI
MOTEpU TeIUla B €IWHMILY BpeMeHu He mnpeBbimanu 2250 Bt. TemmnepaTypa MOBEpXHOCTH MO
u3ossiuent 450 C, remneparypa BHemHel noBepxHocTH 50 C. Onpenenuts TOMIUHY U30ISIUN TS
JIBYX CIIy4aeB:

1) Nzonsimust BeimostHeHa u3 coenuta (JI = 0,098 B1/m*K).

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

4. Pe3unoBas miacTuHa ToiamuHOM 26 = 20 MM, Harpetas go temmneparypsl t0 = 140 C,
MOMeIIIeHa B BO3AYIIHYIO cpeay ¢ TeMmnepaTypoi tk = 15 °C. Onpenenutb TEMIEPATYPhl B CEPEIUHE
¥ Ha TMOBepxXHOCTH TutacTuHbl uepe3 20 muH (1200 c) mocne Hauvama oxnaxneHus. Koadduument
teronpoBoAHocTH pe3unsl 1 = 0,175 B1/MK, TermmoemkocTs pesunbl ¢t = 1680 JIx/krK, mioTHocTh
pesunbl pT = 1500 xr/mM3. KoaddunueHT TerooTaaun ot MOBEPXHOCTH K OKPYKAIOIMIEMY BO3IYXY a
= 65B1/™M*K.

5. OmpenenuTs MUHUMAIBHYIO BBICOTY YCTaHOBKM IIEHTPOOEKHOTO HAacoca HaJl ypPOBHEM
JKUJIKOCTH B OTKPBITOM €MKOCTH IpHu mojade 75m3/dgac Boasl npu 20°C B CIEIYONTUX YCIOBHSIX:
OapomeTpuueckoe JaBieHue 735 MM.PT.CT.; JaBJICHHE HACHIINICHHBIX MapoB BOAbI 17,54 MM.pT.CT.;
KaBUTAIIMOHHBINA 3arac nmpuHATh paBHbIM 0,11 atM; aumameTp BcackiBaromero Tpyoomnposoaa 108x4
MM; CyMMa BceX KO3(PHUIIMEHTOB CONPOTUBIEHUN (TPEHHsI U MECTHBIX) paBHa 9.

6. DKCIEpUMEHTAIbHO H3MEpEHBI: PA3HOCTb TEMIIEpaTyp MeEXAy CTeHKoW u Bojou 5°C.
I'paguent TemmepaTypel y creHku (-5) rpaa/mm. Omnpenenuts Ko3(Q(UUIUEHT TEMI00TAauH.
Koadduuuent tennonposoanoctu Boas! 0,58 B/(M rpan).

7. B ra3oBoM MNPOTHBOTOYHOM XOJIOJWUJIbHUKE, HMEIOIIEM IOBEPXHOCTb TEIUIONEpeIaun
200m2 oxnaxnaercs ras ot 100°C go 60°C. Cpennsis TemnepaTypa CTEHKH CO CTOpPOHBI raza 48,9°C.
Oxnaxparomas Boga HarpeBaercss oT 30°C mo 50°C. OmnpenenuTs OOBEMHBIM pacxol BOABI U
KO3(pPUIIMEHT TEemI00Taul CO CTOPOHBI rasa, eciu Ko3(h(UIUEeHT Terionepeaayn coctapiser 40
B1/(M2-K), a TerI0eMKOCTh U IJIOTHOCTH BOJIBI MOYKHO CUMTATh HE 3aBUCAILEH OT TEMIIEPATYPHI.

8. Kak yBenn4uTh TepMHUYECKOE COMPOTHBIIEHUE CTEHKU CTallbHOW TpyObl 38X2,5 MM, eciu
MOKPBITh €€ ¢ OHON cTopoHbI cioeM amanu 0,5mMm? JI cramu = 17,5 B1/(M-K) 11 amanu = 1,1 Bt/(m-
K)

9. OnpenenuTh yaenbHbIN TEIIOBOM MOTOK C MOBEPXHOCTU MapomnpoBoaa nuamerpom 40x2,5,
MOKPBITBIM CJIOEM IIUIAKOBOM BaThl TONIMHON 30MM ¢ koadduinmentoM tertonpoBogHoctu 0,076
B1/(M-K), ecnu TemmepaTypa Hapy)XKHOH THOBEpXHOCTH mapomnpoBojga 45°C, Ttemmeparypa
BHYTpeHHeH noBepxHocTH TpyOsl 190°C, ncranu =46,5 B1/(M-K).

10. JIByxcioiiHasi CTEHKa C BHYTPEHHEH CTOPOHBI KOHJIEHCUPYET C TOPSIYUM TEIIIOHOCUTETIEM
n umeer temneparypy 150°C. TosmuHa nepBoro ciosi CTEHKH CO CTOPOHBI TEIUIOHOCUTEN 3MM,
kodp¢uuument termionposoaHoctd 17,4 Bt/(M-K), Ttommmua BTOporo cnos CTeHKH 4mw,
ko duuuent TemnonpoBoaHoctu 46,4 B1/(M-K). Onpenenure temmneparypy Ha CThIKE CTEHOK Ha
BHEUIHEH MOBEPXHOCTH CTEHKHU IpH TerioBoM notoke 58000 Bt/m2

11. B mHauane mpomecca Terwionepenadyd ObBUTM TOJYYEHBl CIENYIONIME JaHHBIC
al=8000B1/M2; a2=1000 B1/(M2-K), TonmuHa CTeHKH 2MM, TeIIOnpoBoHOCTh cTeHku 40 B1/(M-K).
OueHuTe TONLIMHY €0 HAKUIIKM B KOHIIE Mpoliecca, eciid KoA((ULMEHT TeIIonepeadyu CHU3MICS
IIpY 3TOM B JBa pa3a. TemonpoBoaHocts Hakunu 3 B1/(m-K).

12. B xonoauipHUKE THIA «TpyOa B TpyOe» OXJAXKAMETCs KUCIOTa B KOJU4YecTBe 468 Kr/4ac
ot temneparypsl 120°C go 40°C. OxnaxxeHne Npou3BOAUTCS BOJOW, OCTYMAIOIIEH B XOJOIUIBHUK
¢ temmneparypoir 15°C. Temnoemkocts kucinoTsel 3,35 kJDx/(kr-K). Pa3sHocTh TemmepaTyp mexmy
TEIJIOHOCUTEIISIMUA Ha BXO/JI€ TEIUIOTHI B anmapat coctasisier 75 °C. OnpenenuTs CpeIHIO0 pa3HOCTh
TeMInepaTyp MEeXAy KUCIOTOM U BOAOM, a TAKKE PACXO[ BOJBI.

13. OnpenenuTh COOTHOIIEHHE MOBEPXHOCTEH IMPH MPOTHBOTOKE, €CIM C OOOMX Clydasx
OJIMHAKOBbIE TEIJIOBbIE MOTOKUM M KO3 UIMEHTHI Teronepenadn. TemmnepaTypa Oosiee ropsdero



teronocurenst Ha Bxoae 300°C, a Beixon 200°C. Temneparypa MeHee ropsuero TeIIOHOCUTEINS Ha
Bxoxe 25°C, na Beixone 175°C.

14. B x0o)xyX0TpyO4aTOM TEINIOOOMEHHUKE HaChIEHHbIE Taphl OeH3071a B Konuuectse 10000
Kr/4ac 0e3 oxJIaXJeHMs KOHJeHcaTa. Temreparypa KumeHUs OeH30Jla MpHU YCJIOBHSIX B ammapare
80°C, Temmmoemkoctb 2,5k/x/(kr-K), saransnus napoB 594 xJlx/kr. Onpenennre 00beMHBIN pacxon
Boabl (M3/4ac), eciau ee HadanmpHas Ttemmeparypa 20°C, koneunas 40°C. /o xakoi TeMriepaTypbl
OXJIaJIUThCS KOHJEHCAT, €CIM pacxoj] BOAbI yBEIWYUTHh B 1,2 pas3a (TemmepaTypa BOJbl OCTanach
HEW3MEHHOM)?

15. B TemnoobmenHoM ammapare kouaeHcupyercs 10000 kr/gac HacCHIIIEHHBIX MApoB
OcH30JIa 3a CYET OTBOJAa TEIUIOTHI Yepe3 CTEHKY BOJIOH, ¢ HadanbHOW Temmeparypor 20°C u
koHeunoit 40°C. Temmora mapooOpazoBanuss OeH3oyia mpu paboumx ycnoBusix 394 kJx/kr.
Koaddurment Termonepenaun cocrabinser 580 Bt/(M2-K), temneparypa kumnenus Oenzona 80°C.
Onpenenuts pacxo] BOAbI U OLIEHUTh YMEHbBILIEHUE ITPOU3BOIUTENIBHOCTH anmapara 1o KOHAeHcary,
€Clli y4ecTb, YTO B IMpOLIecCe€ €ro HKCIUTyaTaluu, oOpa3oBaiach HaKWIb TONIMHOM IMM ¢
ko3 dunuentom teronpoBogHoctu 1 BT/(M-K). Cuntare Ha4aabHYI0 M KOHEUHYIO TEMIIEPATypy
BOJIbI HE U3MEHHUBIIUMUCH.

16. TemnepaTypa BHYTpPEHHEW MOBEPXHOCTH H3OJISILIMM IUIOCKMX CTEHOK almapara paBHa
120°C, a mapyxHo# noepxHocTH n3osanuu paBHa 40°C. KoadpuiumeHT TermmooTaun oT BHENTHEH
MOBEPXHOCTH CTEHOK K OKpYy»Xxaroreit cpese pasHa 10 B1/(M2-K). Temmnepatypa okpyxaromieii cpenbl
20 °C. OmnpenenuTh MNOTEPH TEIJIOTHI B OKPYXKalo cpeay ¢ 1M2 MNOBEPXHOCTH, TEPMHUECKOE
COIPOTHBIIEHUE B YCTAaHOBUBIIMXCS YCJIOBUSX M TOJIIMHY H30JSIMU, €cliu ee KodhduiueHt
terutonpoBoanocT paseH 0,1 B1/(M-K). Kakyro temneparypy Oyner uMeTs Hapy>KHasi IOBEPXHOCTh
M30JISIIMM, €CIM €€ TOJIIMHY YBelIUuuTh BABOe? IIpuHATH MNOCTOSHHBIMU KO3()()UIIMEHTHI
TEIUIOOTIa4YM U TEIUIONPOBOJIHOCTH.

17. B termoo6MeHHOM amnmapate koHaeHcupyeTcss 9500 kr/dyac HaCKHIIEHHOTO Mmapa OeH301a
3a c4eT OTBOJA TeIUla 4Yepe3 CTEHKY BOJOW ¢ HaudanbHOM TemmepaTypoil 10°C u koneunoin 38°C.
Tennora mnapooOpa3zoBanus OeHzona mpu pabounx ycinoBusx 394 kJDx/kr. Kosddurnument
tertonepenaun cocrasisger 520 B1/(M2-K), temnepatypa kumenus Oenzosna 80°C. Onpenenutsb
pacxo/ BoJbl M OBEPXHOCTH Teronepenayn. [lotepsamu TeroTsl mpeHeopeys.

18. B xonoaunsHuk TpeOyercs nmogatk 2057 Kr/gyac a30THOIM KUCIOTHI OT Temmeparypsl 105
no temmeparypbl 28°C. OxakJaeHue NPOU3BOJUTCS BOJOHM, MOCTyMHArOmed B XOJOJIWUIBHUK, C
temniepatyport 18°C u yxomsmed u3 Hero c temmeparypoid 25°C. TemnoeMKOCTh KHCIIOTHI
2,940k 1x/(xr-K). Koaddunment temmoornaun: oT KUcaoThl K cTeHke ammapara 400 Bt/(m2-K), ot
cteHku ammapara kK Boge 500 Bt/(M2-K). Cymma TepMHUYECKMX CONPOTUBICHUH CTEHKH H
sarpsizHeHuit coctasisieT 0,00136 m2-K/Bt. Onpenenuts pacxo/ oxXJiaxaaroiieil BOasl U TpeOyemMyro
MOBEPXHOCTH Terionepeaayu. TemnoBbIMI MOTEPSIMU MTPEHEOpEYb.

19. B koxyxoTpyO4aTOM KUISTHIBHUKE B TPyOax KUIUT Todyon mpu temneparype 110°C u
MEXTPYOHOM HPOCTPAHCTBE KOHAECHCUpYETCs BOASHOM map mpu temneparype 120°C. Onpenenutsb
MOBEPXHOCTh TEIUIONEpeadyl M Ppacxo] O0pa3yrolIuxcs MapoB TOMyosa (KI/4ac)io €clid pacxoj
BOJIIHOTO Tapa cocTaBisieT 468 Kr/dac, ero yzaenpHas Temora napooOpasoBanust 2208 kJx/kr,
koddurment tertonepenaun 495 B1/(M2-K), yaenpHas Teruiora mapooOpa3oBaHus TOyosia 362
k/Dx/kr. TloTepu TEIIOTHl B OKPY’KAIOIIYIO0 CpeAy MPUHATH paBHBIMH 4% OT MOJE3HOTO pacxoja
TEIUIOTHI.

MeToauuecKkue MaTepHaJibl, XapaKTCPU3YyOIIUE MPpoueaAypPbl ONCHUBAHUSA

Ha ocHOBE KOHTpPOJIBHBIX BOIPOCOB K IPAKTHMYECKUM 3aHATUSAM M KAauyeCTBA BBIIIOJHEHUS
KypCOBOTO IPOEKTA, BIaJIEHUS] TEMON KypCOBOTO MPOEKTUPOBAHUS U MPOIEHTA MIPaBUIIbHBIX OTBETOB
Ha BOIPOCHI NpH 3amute Kypcosoro npoekra (KII) ¢popmupyeTrcss mHIUBUAYaTBHBIA CEMECTPOBBIMA
PEUTHHT CTYAEHTa U onpeneiseTcs oneHka 3a BeinosHeHue KII. Ha ocHOBe TMIOBBIX KOHTPOJIBHBIX
BOIPOCOB (POPMHUPYETCS] TeMaTHKa SK3aMEHAI[MOHHBIX OMJIETOB M C YYETOM KauecTBa OTBETOB Ha
HK3aMEHALMOHHbIE U JOMOJHUTEIbHBIE BOIPOCHI SK3aMEHATOpa, C YYETOM CEMECTPOBOIO pEeHTHHTa
OINpeAeIsAeTCs IK3aMEHALMOHHAs OLICHKA.



MakcumanbHas cymMMa 6anioB, HabupaeMasi CTyIeHTOM 1o aucuuruinHe pasHa 100.

Ornenka
B
Oayuax

OrueHka 110 IIKajie

O0ocHoOBaHue

Yposenw
chopmuposannocmu
KomnemeHnuyuii

Bonee
80

«OTInyHO»

ConepxaHre Kypca OCBOCHO
MOJTHOCTHI0, 63 IPOOENoB,
HEOOXO0IUMBIC TIPAKTUYICCKHE HABBIKU
paboThl ¢ OCBOCHHBIM MaTEPUAIIOM
c(hopMUpOBaHBbI, BCE
NPeyCMOTPEHHBIC TIPOTPAMMO
00y4eHus1 yueOHbIC 3aaHus
BBITTOJIHEHBI, KAYECTBO UX
BBITIOJIHEHHS OLICHEHO YHCIIOM
0aIoB, OJIM3KUM K MAaKCUMAIbHOMY

Buicokuii yposens

66-80

«Xopouio»

ConepikaHue Kypca OCBOCHO
MOJTHOCTBI0, 63 IPOOeINoB,
HEKOTOPBIE MPAKTUIECKHUE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAIIOM
c(hOpMHPOBAHBI HEAOCTATOYHO, BCE
IPeyCMOTPEHHBIC TIPOrPAMMO
00ydeHus1 yueOHbIC 3aaHuUs
BBITIOJIHEHBI, KAYECTBO BELIIOJIHEHHUS
HH OJHOI'0 U3 HUX HE OICHEHO
MHHHUMAaJIbHBIM YHCIIOM 0ajlIoB,
HEKOTOPBIC BUIBI 3aJIaHUH
BBITIOJIHEHBI C OLTHOKAMM

Ilpoosunymeuti
Yypogenp

50-65

«Y IOBIIETBOPUTEIILHO»

Copneprxanue Kypca OCBOCHO
YaCTUYHO, HO MTPOOEITBI HE HOCST
CYIIIECTBEHHOTO XapakKTepa,
HEOOXOIMMBIE TIPAKTUYECKUE HABBIKU
pa6OTBI C OCBOCHHBIM MaTCcpHUaJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBIIMHCTBO MPETYyCMOTPEHHBIX
porpamMmMoi 00yueHus y4eOHBIX
3aIlaHHI>'I BBIITOJIHCHO, HCKOTOPLIC U3
BBITIOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
COJIepIKaT OLITUOKHI

Ilopozoguiit yposens

Meunee
50

«HeynoBneTBOpUTEIHHO

CopneprkaHue Kypca He OCBOCHO,
HEOOXO0IUMBIC TTPAKTUYIECCKHE HABBIKU
paboThI HE CHOPMHUPOBAHEI,
BBITIOJTHCHHBIE YICOHBIC 3aTaHUS
coJiepKaT TrpyObIe OIMOKHI

Komnemenyuu ne
cghopmuposanui

1.

3. 3aganus B TeCTOBOI (popMe MO TUCHUILINHE
[Tpumepsl 3anaHuni:

JIns  KUIKOCTHBIX PEAKLIHUM,

uenecoo6pa3Ho HCIIOJIb30BATh PCAKTOP
a) C BCTPOCHHBIMU BHYTPCHHUMHA TEIJI000OMEHHUKAMU

0) ¢ TypOMHHBIMH MeIIaTKaMu
B) C BHEIIIHUMU TETUIOOOMEHHUKAMHU
T) ¢ pyOamrkou

NPOTEKAOIUX C OOJBIINM TEIUIOBBIM 3 dexTom




2. Peakiuro 1 pereHepanuio Kataau3aropa IpOBOIAT B OJJHOM armmapare
a) B peakTopax ¢ pyOaIikoi U MemaaKon

0) B peakTopax ¢ HETMOABMKHBIM CIIOEM KaTaJIN3aTopa

B) B pEaKTOpax ¢ TypOMHHBIMU MEIIAIKAMU

T') B peakTopax C ICEeBJO0KMKEHHBIM CIIOEM KaTalu3aTropa

3. J1nst GECKONMMAaYKOBBIX TAPEJIOK OTKIIOHEHUE OT TOPU30HTAIBHOCTH JIOJKHO COCTABIIATH. . ..
a) He meHee 1/3000 quameTpa KOJIOHHBI

0) He 6omee 1/1000 graMeTpa KOJIOHHEI

B) He OoJiee 3 MM

r) He MeHee 1/1000 quamerpa KOJIOHHBI

4. Apmarypa, TpeaHa3HAYeHHasB i1 CXKIDKCHHBIX  YIVIEBOJIOPOJHBIX  Ta3oB U
JIETKOBOCIUTAMEHSIOIINXCS KUAKOCTEH, HE3aBUCUMO OT TEMIEpaTypbl U JaBIIEHUS JOJDKHA OBITH
BBIIIOJIHEHA U3 ...

5. Jns mpenoTBpalieHus IMporapa TPyO HEOOXOIUMO TOJJACPKUBAThH B YCTaBJICHHBIX
npenenax CKopocTb ....... peakTopa

6. Antmaparypa AJis IpOBeIEHUS MPOIIECCOB XJIOPUPOBAHUS PAOOTAET B YCIOBUSAX CUIBHOM ...

ITonnbrin MEpCUYCHb TECCTOBLIX SaHaHI/Iﬁ C YKAa3aHHUECM IIPaBUJIbHBIX OTBETOB, pa3MCIICH B Oanke
BOIPOCOB ~ Ha  MH(GOPMAlMOHHO-00pAa30BaTeIbHOM  IOpTaje  MHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=196&category=28191%2C1735&qgbshowtext
=0&recurse=0&recurse=1&showhidden=0

OLICHKa PaCCUUTBIBACTCA KaK IMPOLCHT MPAaBUJIIBHO BBIIIOJIHCHHBIX TCCTOBBIX 3a,[[aHPII>i n3 ux
o0miero yuca.



