Padouasi nporpamMmma qucuuiuinHabl (moayJs) «IIpoekTupoBanmne NpoueccoB M anmnapaTos
XHMHYECKOH TEXHOJOIun», BRKIIO4Yasi OHCHOYHbIC MaTCpPHUAJIbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -

IIpodeccronanpHBIC - INK-1. CmocobeH  HCIOTB30BAThH

MATCMaTUYCCKHUC,
C€CTCCTBCHHOHAYYHBIC U MHKCHCPHBIC
3HaHUA UIA PCIICHUA 3a1a4d cBoOeH
npodeccnoHaTbHON e TENbHOCTH
1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTHKEHHMs, (POPMHUPYEMbIX JHCHMUILIMHOM

(MojyJieM) B mpouecce 0CBOEHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Copep:kaHue HHIUKATOPA KOMIETEHIHHT
KOMIETeHIIUH KOMIETeHIIHH
IK-1 IK-1.4 Perraer crammapTHbie 3amadud B HPO(ECCHOHANBHOW JCSITEIBHOCTH
onupasich Ha OOIICHHKCHEPHBIC 3HAHUSI

1.3. Pe3syabTarhl 00y4eHus 10 JMCHUILIHHE (MOIYJIIO0)

Leyapb u3ydeHust AUCHMILIMHBI (MOAYJA) — OOyUeHHE CTYJEHTOB METOJUKE IMPOCKTHPOBAHUS
JJIEMEHTOB ~ XUMHMYECKOro  00OpyIOBaHuS, OTBEYAIOLIET0  TJABHBIM  KPUTEPUSIM
paboTOCIOCOOHOCTH: MPOYHOCTH, >KECTKOCTH, BUOPOYCTOHYMBOCTH, T'€PMETUYHOCTH M Jp.,
CUCTEMATUYECKOE  WU3YyYEHHUE  MHHOBALMOHHBIX  METOJOB  IIPOEKTUPOBAHMSI  XUMHUKO-
TEXHOJIOTHYECKOT O o0opy10BaHus, dbopmupoBaHue HaBBIKOB CaMOCTOSTEJILHOTO
KOHCTPYUPOBAHHS U pacyeTa 3JIeMEHTOB 000pyI0BaHHUS.

B pe3ynbrate n3ydeHus AUCHUILIMHBI (MOLYJIs) 00y4daroLIMics JOKEH

3HATh:

e 00mIMe NPUHLIUIIBI KOHCTPYUPOBAaHUS MAIIMH U allllapaToB OTPACIIH;

® OCHOBBI TEOPUU IIEPEHOCA UMITYJIbCA, TEIJIAa U MAacChl;

® OCHOBHbIE IIPUHLUIIBI MATEMAaTUYECKOTO ONIMCAHUS MPOLIECCOB U allllapaToB XMMHUYECKUX
TEXHOJOTMi, OCHOBHbIE MPUHIUIBI W  METOAbl  MOJEIMPOBAHUS  XUMHUKO-
TEXHOJIOTUYECKUX  IPOLECCOB,  BKJIIOYas  MaTeMaTHyeckoe U (U3UYECKOe
MOJIETUPOBAHUE, B T.4. OCHOBBI TEOPUU OO0OIEHHBIX TEPEMEHHBIX;

® OCHOBHbIC (DU3MKO-XUMHUYECKUE U TEPMOJUHAMUYECKHE CBOWCTBA HJKOCTEH, ra3oB U
TBEPABIX TE€J, OCHOBHBIE METO/IbI UX ONPEAEIECHUS U pacuéra;

® OCHOBHbBIC YPaBHEHHUS M 3aKOHOMEPHOCTU T'MJIPOCTATHUKU U TUIPOAMHAMUKH SKUKOCTEH
U Ta30B;

® pe3ysbTaThl pPEIICHHUS OCHOBHBIX YpPaBHEHUH THMJIPOCTATUKM U TUIPOAMHAMHUKHU
IPUMEHUTEIbHO K MPHUKJIAAHBIM MX 3aJadaM, BKJIOYas IIPOLECCHl XpAaHEHUs U
TPaHCIIOPTUPOBAHMS KMJKOCTEH M TIa30B, OCHOBHBIE THAPABINYECKHE PACUETHI,
YCTPONCTBA, HPUHLMIBI PabOTbl M METOJUKY HOA00pa HACOCOB M BEHTHJISTOPOB;
NpUMEHEHHE METOJI0OB TEOpHHM TOAOOMS TpU pEIIeHHUH NPUKIAIHBIX  3a1ad
T'MJIPOAUHAMUKHY;

e TEPMOJMHAMHYECKHE OCHOBBI IIPOLIECCOB CXKATHS Ia30B, HA3HAYEHHUE IPOLIECCOB CHKATHS,
MPUHLIMIIAAIbHBIE YCTPOUCTBA U MPUHLUIIBI paOOThl KOMIIPECCOPOB;

® IIeNIM, 3aJaYd, OCHOBHBIE METOJbl M PACYET IMPOLECCOB IEPEMEIIMBAHUSA B JKUAKUX
Cpellax, OCHOBHBIE TUIIbI KOHCTPYKIUH MEXaHUYECKHUX MEIIAJIOK;

e iaccM(UKALMIO U OCHOBHBbIE CBOWCTBA HEOJHOPOJHBIX CHCTEM, KiaccU(UKAIUIO
OCHOBHBIX METOJOB pa3€lIeHHUs HEOJHOPOAHBIX CUCTEM, OCHOBHBIC IIPUHLIMIIBI pacyéra
IPOLIECCOB DPA3/EIeHUs, BKIOYas pacu€Thl IPOLECCOB pa3fElICHUsS OCAKICHUEM U
(GwIbTpOBaHUEM; YCTPOHMCTBO OCHOBHOI'O THIIOBOIO OOOpYIOBAaHUS MJISi pa3lesIeHUs



HEOJHOPOAHBIX CHCTEM OC&KICHUEM M  (UIBTPOBAHMEM; OCHOBHBIE CIIOCOOBI
MHTCHCU(HUKAIIMU TIPOLIECCOB pa3[eNeHus M MOBBIIEHUS 3((PEeKTUBHOCTH pabOTHI
000pyI0BaHUs;
® OCHOBHBIE XapaKTEPUCTHKHU JBUKEHMSI )KUJIKOCTEH M ra3oB B HEMOJBUKHBIX MOPUCTBIX
cpeAax U KaHaax;
® OCHOBHBIC 3aKOHOMEPHOCTH JBM)KEHUS JIBYX(Da3HBIX K MHOTO(a3HBIX TOTOKOB;
OCHOBBI TEOPHM MPOILIECCOB TEIUIONEPEHOCA, BKJIIOYAs IPOLECCHl MEpPEeAayu TEeIUIOThI
TEIUIONPOBOAHOCTHIO U KOHBEKTHBHOT'O TEINIOOOMEHA;
® [PUHIUIBI COCTABJICHUS TEIJIOBBIX OaJlaHCOB, METOJMKH pacuyéra CTATUKU U KUHETUKHU
IIPOLIECCOB TEIJIONEPEHOCca, BKI0Yash pacy€Thl IBMXKYIIUX CUJI M CKOPOCTU MPOTEKaHUS
IIPOLIECCOB;
® YCTPOICTBO U pabOTy OCHOBHBIX THIOBBIX KOHCTPYKIMH TEMJIOOOMEHHOM ammaparyphl,
BKJIIOYasl BBIIIAPHBIE amIaparbl; OCHOBBI MPOEKTUPOBAHUS TEIUIOOOMEHHO anmaparypsl
U CrocoObl MHTEHCH(UKAIMU TPOIECCOB TEIUIOOOMEHA; XapaKTePHUCTUKA OCHOBHBIX
IPOMBIIUICHHBIX TEIJIOHOCUTENIEH; TPUMEHEHHE METOJ0B TEOpUH MoA00us mpu
pElIeHNN IPAKTUYECKUX 3a7a4 TeII000MeHa;
® OCHOBBI TEOPHH MPOLIECCOB MaccONEpeHoca B CUCTEMax cO CBOOOIHOM U HEMOIBUKHOM
® [IOBEPXHOCTBIO KOHTakKTa (a3, BKJIIOYAsl MPOLECCHl MAacCONEPEHOCa MOJEKYJSIPHOW U
KOHBEKTHBHOH T Py3Heii;
® OCHOBHbIE 33Jlayd CTaTUKM MacCOOOMEHHBIX IMPOLIECCOB, BKJIIOYas MPHUHIIUIIBI
COCTaBJICHUS] MaTepUAJIbHBIX OallaHCOB, OCHOBHBIE 3aKOHBI M pacuéT Mex(a3HOro
TEPMOJMHAMHYECKOIO PABHOBECHS, ABMXKYIIIUX CHJI IIPOLECCOB;
® OCHOBHBIC 33/1a4M U METOABI pacuéTa KMHETUKU IPOIIECCOB MACCONEPEHOCa, BKIOYas
pacuéTbl OCHOBHBIX KUHETHUUYECKUX MOKa3aTesel MpOIECCOB;
® [PUHIUIHAIBLHOE YCTPOHCTBO MAacCOOOMEHHBIX anmapaTroB, OCHOBHBIE METOABI U
OPUHIMUIBI UX TPOEKTHOTO pacyéra; NMPUMEHEHHE METOAOB IMOA0OMS NPH pPELICHUU
MPAKTUYECKUX 3a7]a4 MaCCOOOMEHHBIX MTPOLIECCOB;
® OCHOBHBIE METOJIbI Pacy€Ta AUaMeTpa U BBICOTHI KOJJOHHBIX MacCOOOMEHHBIX alapaToB;
OCHOBHBIE CITOCOOBI ONTHUMHU3ALIUHU U ITyTH MOBBIIEHUS 3(p(PEeKTUBHOCTH MacCCOOOMEHHBIX
MIPOLIECCOB;
® IIeNIM, ONpEAEICHUE U OCHOBHBIE NPUHIIUIBI OCYIIECTBICHUS MEMOpPaHHBIX MPOLECCOB
pasjeneHuss  KUAKMX M Ta30BBIX  CMeced, BKJIodas  oOpaTHBIA  OCMOC,
yIbTpadUIbTpalvi0, MUKPOQUIBTPALMIO, AMAIM3, AJIEKTPOAMAIN3, HCIAPEHHE uepes3
MeMOpaHy;
yMeThb:
® OMpeneNsiTh U PacCUUTHIBATH OCHOBHBIE (DU3MKO-XMMHYECKHE U TEPMOJUHAMUYECKHE
CBOMCTBA KHJIKOCTECH U Ta30B;
e ompelensiTh U PacCUUTBHIBaTh TUAPOJUHAMMYECKHE XapaKTEPUCTHKU  JIBUKEHUS
JKUJIKOCTEH M Ta30B;
® paccudThIBaThb TUAPABIUYECKHE CONPOTUBICHHUS MPOCTEHIINX TPYyOOIPOBOIHBIX
THJIPaBIMYECKUX CHCTEM M  OCHOBHBIX XHMHMKO-TEXHOJOTMYECKHMX  allapaTos,
OCYIIECTBIISATH MOJ0OP HACOCOB U BEHTUJISITOPOB IS MTEPEMEILIEHUS )KUIKOCTEH U ra3oB;
® [IPOBOJIUTH SKOHOMHUYECKUH aHaIMU3 TUIPABINYECKUX CUCTEM;
MIPOBOJIUTH PAacUEThl OCHOBHBIX XapaKTEPUCTUK PA3TUUHBIX TEIJIOOOMEHHBIX MPOIIECCOB,
BKJIIOUasi TEIJIOBBIE HArpy3Ku TEIJIOOOMEHHBIX alnaparoB, IBHKYIIUE CUIIbI IPOIECCOB
Teruonepenaun, K03(hHUIMEHTOB TEIUIOOTAAYH U TEIIONepeIayu;
® T[IPOBOJUTH TEIJIOBOM M KOHCTPYKTUBHBIM pacdy€Tbl TEMJIOOOMEHHMKOB pa3IM4YHOIO
Ha3HAYEHUs, IPOBOJIUTH UX NMOBEPOUHBIE PACUETHI;
e 10A0MpaTh HOPMAIM30BAaHHBIC BAPHAHTHI KOHCTPYKIUH TEMJI00OMEHHBIX amnapaToB IJis
pelIeHrs MPaKTUYECKHX 3aj1ad TEII000MeHa;



BBITOJIHATh MaTCPUAIBHBIA W TEIUIOBOW Pacu€Thl BBHIMAPHBIX alllapaToB M BBIMAPHBIX
YCTaHOBOK C OIPEICTICHHEM TEMIIEPATYPHOTO U TEIJIOBOTO PEKUMA UX PabOTHI;
MOI0OMpPaTh HOPMAIM30BAHHBIC BAapHAHTHI KOHCTPYKIIMHA BBITIAPHBIX aIllapaTtoB s
OCYIIECTBIICHUS MPOIIECCOB BHIMTAPUBAHUS PA3THMUHBIX )KUJIKUX PACTBOPOB;
MIPOTHO3MPOBATH BIHSHHUE PEKUMHO-TEXHOJIOTHUECKAX M KOHCTPYKTUBHBIX MapaMeTpOB
TETUIOOOMEHHBIX ¥ BBITIAPHBIX aIMapaTOB HA WHTEHCHBHOCTH MPOTEKAIOIIUX MPOIIECCOB
1 3QPEKTUBHOCTH paOOTHI TEIIOBOTO 000Dy IOBAHUS;

BBITIOJTHATh TEXHOJIOTHYECKHE PacYEThl ¢ TMOJ00POM HOPMAIIM30BAHHBIX KOHCTPYKITHMA
KOHTaKTHBIX YCTPOUCTB ISl MPOBEICHUS HanboJee pacpoCTPaHEHHBIX MACCOOOMEHHBIX
MPOIIECCOB, TaKWX, KakK aOcopOIus u JaecopOmmsi, TEperoHKa H pPEeKTU(UKAIUS,
KHUAKOCTHAST  OKCTpaKius, afcopOuuMs ¥  HWOHHBIM OOMEH, pAacTBOPEHHE W
IKCTParupoOBaHWE W3 TBEPABIX TeJN, KPUCTAUTU3alWs, MEMOpaHHBIC aIaparkl,
CYIIWJIbHBIE YCTAHOBKH KOHBEKTUBHOTO THIIA;

MPUMEHSITh BEIYHCITUTEIbHYIO TEXHUKY JIJISl BBIMIOJTHCHUS TPOSKTHBIX 33]1a4, CBSI3aHHBIX C
MPOCKTHPOBAHUEM aIllapaToB ISl MPOBEICHHUS XHUMHUKO-TEXHOJIOTUYECKHUX IPOIECCOB
TEIUIO- ¥ MaCCOTIEPEHOCA;

BJIAJeTh:

HaBbIKaMH IMPOCKTUPOBAHUA HpOCTCﬁLHHX THIIOBBIX arraparoB XHUMHYISCKOMN
IMPOMBIINIJICHHOCTH, BKIOYasd COCyIbl W almapaTrbl JJIA XpaHCHUA )KI/IJIKOCT@fI n ra3os,
Tp}I6OHpOBOI[HBIe THUAPABINYCCKUC CUCTCMEI C l'[OII60pOM HAaCOCOB U BCHTUIIATOPOB, a
TAKXC TUAPOMEXaHNYICCKOC O60py,ZIOBaHI/Ie AJIg pasgciaCHuAA HCOAHOPOAHBIX CUCTEM,
HaBbIKAMH IIPOCKTHPOBAHUSA TEMI000MEHHOI0 O60py,HOBaHI/IH n anmaparoB  IJiA
IMPOBCACHUA MacCOOOMEHHEIX mponeccoB,

MCTOAaMHU OINITUMHU3ALIUN PEKUMHO-TCXHOJIOTMYCCKHUX ITapaMETPOB MMPOBCACHUA TUIIOBBIX
XUMHUKO-TCXHOJIOTHYCCKUX MMPOUCCCOB U pa6OTBI XHUMHUYECKOI'O 060py,Z[OBaHI/I}I

2. O0bem, CTPYKTYpA U cOiepKaHUe JUCUMIINHBI (MO1YJIs1)
2.1. O0beM JMCHUILIHHBI (MOYJIS1)

2.2. Tembl

Buowt yueonoi pabomut Dopmut 00yuenun
Ounan
OO01Iasi TPYI0EMKOCTD: 3aUCTHBIC CAMHHUIIBI/TaChI 3/108
KonTakTHas padora: 32
3aHsTHsI JEKLMOHHOTO TUIA 0
3aHATHS CEMUHAPCKOTrO THIA 32
KoncyabTanuu 0

3a4eT C OICHKOMH,
KYpPCOBOM ITPOEKT
CamocrosiTesannasi padora (CP) 76

B TOM YHCJIE€ HA BBINOJIHEHHUE KYPCOBOTO NPOEKTA 32

(pa3aenbl) OMCHUIUIMHBI (MOAYJSA) € YKa3aHMeM OTBEJIEHHOI0 Ha HHUX

HpOMe)KyTO‘-IHaﬂ aTrecranus

KOJIMYeCTBAa 4acoB 1o ¢popMam 00pa3oBaTe/ibHOM J1eSITeJILHOCTH
Ounasa ¢hopma odyuenusn

Buapbl yuedHoii padoTsl (B yacax)
Ne | HaumeHoBanue Tem Konrakruas pagora
3ausaTus
n/n | (pazgenos) 3aHATHSA CEMHUHAPCKOr0 THIA Cp
JIEKIIMOHHOT0 THIIA
JI HNnuble 113 C JIP Hnble
1. T'upponunamuyeckue 0 0 8 0 0 0 11
TIPOIIECCHI M amIIapaThbl
XUMHUYECKOU
TEXHOJIOTUHU
2. TeruioBbie  TpoIECCHI 0 0 8 0 0 0 11
u anmaparbl
XUMUYECKOU
TEXHOJIOTHH
3. IIpouecchl u 0 0 8 0 0 0 11




anmnapaTbl pa3feeHus
TOMOTCHHBIX CHUCTEM
(OCHOBHBIC
MacCOOOMEHHEIC
MPOIIECCHI)

4. IIpoueccot u 0
annapaTbl pa3aeseHus
IF€TCPOrc¢HHbIX CUCTEM
(oCHOBHBIE
THPOMEXaHHUYECKUE
MIPOIIECCHI)

Ilpumevanusn:

JI — nexuum, [13 — npakruueckue 3ansatus, C — cemunapsl, JIP — na6opatopusie pabotsl, CP — camocrositensHast

pabora.

2.3. Copeprxkanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE IO TeMaM (pas3jeiaM) M

BU/JaM padoT

Conep:xanue 3aHSITHIi CEMHHAPCKOT0 THIA

HanmeHnoBanue Tem (pa3iesioB)

Tun

Copnep:xanue 3aHATHI CEMHHAPCKOT0 THNA

1. | 'mppoauHaMu4eckrue MpOIECcCh U
anmnaparbl XUMUYECKON TEXHOIOTUH

I13

OCHOBHBIE CBOMCTBa XHIKOCTEH M Tra3oB. PasmepHocTH
BeIUYMH. PacyeT IUIOTHOCTU U BA3KOCTH JKUIKOCTEH H
ra3os.

YpaBHeHHE HEpa3phIBHOCTH TOTOKa. MaccoBeli U
00BEMHBIN pacxonbl, CpenHsst cKopocTh. Pacmpenenenue
CKOpOCTEHl MO MONEPEYHOMY CEYEHUIO KaHana. PexuMbl
TEYEHUS KUAKOCTEH U ra3os.

I'mapocratika. OCHOBHOE ypaBHEHHE T'HAPOCTATUKU.
3akon [lackamsa. IlpakTudeckoe NPHUIOKEHHE 3aKOHA
ITackans.

WneanbHas xunkocts. [IpuMmeneHne ypaBaenus bepnyim
Ul pelleHus IpakTHYeckux 3azad. OmperneneHue
pacxoloB €  IIOMOLIBIO  JIPOCCENBHBIX  HPHOOPOB.
HcTeuenne :XUIKOCTH U3 COCYAA.

Pacuer TUAPOAUHAMHUYECKOTO COIIPOTHUBIICHUS
TpyOONIpOBOZOB. YUYET PEKUMOB TEUYEHHS IKHIKOCTEH,
LIEPOXOBATOCTH CTEHOK TPYO0 W HMX KPHBH3HBI, IpH
Ppas3IMYHbIX PCKUMax.

Pacuer napamMeTpoB HAcOCOB: MPOU3BOIMTENBHOCTH,
HATopa, MOIIHOCTH, BBICOTBI BCACBIBAHHS.

Pabota Hacoca Ha THAPABINYECKYIO ceTh. BHIOOp HAcOCOB.

2. | TemnoBnie npoueccbl M armaparbl
XHMHUYECKON TEXHOIOTHHI

113

OHepreTndeckne OallaHCHl B TEIUIOOOMEHHBIX armaparax
0e3 M3MEHEHUs] U C U3MEHEHHEM arperaTHOrO COCTOSHUS
TEIUIOHOCUTENEH.

Pacuer nBwxymiedt cuiabsl Temionepeaaud. BzanmHoe
HarpaBJieHUE ABHKEHUsSI TEIUIOHOCHUTEIIECH.

YpasueHus TEIUIOTIePEIaYH. KoadpdpummenTst
TETIONepeadudl W TEIUIo0TAaud. Pa3MepHOCTh, MOPSIOK
BeJIMYMH. Pacyer moBepxHOCTH TeriooOMeHa.
TertonpoBogHocTh.  Pacyer TEmIOBBIX TOTOKOB M|
npoduieli  Temmeparyp TOpH  TIEPEHOCE  TEIUIOTHI
TETJIONPOBOIHOCTHIO yepes OJTHOCIIOWHBIE u
MHOTOCJIOMHBIC TIJIOCKUE CTCHKH.

Pacuer xoadduumenTa Temionepeaayn uepe3 ypaBHEHUE
AJJUTUBHOCTH TEPMHUYECKHUX COMPOTHUBIICHHH.
OpHEHTHPOBOYHBIH u TIOBEPOYHBIN pacuer
TETJIO0OMEHHHUKOB ULt TIPOIIECCOB TI0JIOTPEBa,
OXJIKICHUSI, KOHACHCALMH U NCIIAPEHHSL.

3. | IIpoueccs! 1 anmapaTsl pa3aeacHUs
TOMOTEHHBIX CHCTEM (OCHOBHBIE
MaccOOOMEHHBIE TIPOIIECCHI)

I13

CrniocoObl  BeIpakeHHsi coctaBa (a3. PaBHOBecHbIe
KOHLIEHTpanuy. 3akoH ['eHpu.

Hampasnenne maccomnepenaun. Iloctpoenune pabounx u
PaBHOBECHBIX JMHMHA Ha IpHUMepe Mporecca abcopOouuu.
JIBrXKyIas cuiia Maccorepeaadm.




MarepuanpHblii  Oananc mporecca abcopOiuu. Pacder
pacxoa0oB TIOTJIOTUTCIISA )44 HHEPTHOTO HOCHUTCIIA.
MuHUMaNbHBIN PacXxo MOTIOTUTEIS.
Pacuer  BBICOTBI ~ MacCOOOMEHHBIX
HETpepHIBHBIM KOHTaKTOM (a3.

Pacuer xoadduirieHTOB MaccooTHauM M Macconepeadn.
AnuTUBHOCTD NG (GY3UOHHBIX CONPOTHBIICHUI.

Pacuer  BBICOTBI  MacCOOOMEHHBIX  almapaTtoB  CO
CTYIEHYATBIM KOHTakTOM (ha3. D¢ (eKTUBHOCTh CTYIECHU
o Mapdpu.

Pextudukanns OMHapHBIX cMecel. PaBHOBeCHBIC JaHHBIE.
OTHOCHUTEIbHAS JIeTy4ecTh. MaTepHanbHBIi OanaHc.
HemnpeppiBHass ~ pektudukanms  IBYXKOMITOHEHTHBIX
cMmeceil. MuHUManbpHOE W pabodee (IerMoBOE HUHCIIO.
VYpaBHeHUs pabOUYNX JIMHUIH.

TerutoBoit ~ OamaHc — peKTH(UKAIMOHHOW  KOJIOHHBI.
TemnnoBble HAarpy3Ky UCIApPUTEIS U fediermaropa.
OmnpeneneHre OCHOBHBIX Pa3MEPOB PEKTU(PHKALMOHHOM
KOJIOHHBI C HETPEPBIBHBIM M CTYNEHYATHIM KOHTAKTOM

anmaparoB  C

das.
4. | Tlponeccol U anmapathl pa3iesieHus 113 Paznenenue reTeporeHHLIX CUCTEM. MarepHuanbHBbIH
TETEPOreHHBIX CHCTEM (OCHOBHBIE Oananc. Pacuer pacxozoB MOTOKOB.
THIPOMEXAHUUECKUE MTPOIIECCHI) OcaxxneHne. DJIEMEHTHl  pacyeTa  ammapaToB Iy
OCaXKICHUS.
DONeMeHTHl THUAPOJMHAMUKHA HEMOIBIDKHBIX 3EPHHCTHIX
CJIOEB M IICEBIO0KIDKCHHUE.
OunpTpoBaHHE. DIEMEHTHI pacdeTa (QUIBTPOBATBHBIX
anmapaToB.
Conep:xkaHue caMOCTOSITE/IbLHOMH PadoThI
Ne .
i HaumeHnoBaHue TeM (pa3aenoB) Coaep:xanue caMOCTOSATEIbHOI PadoThI
1. | 'maponunamudeckue npoueccsl U | IToAroroBka K MPaKTUYECKUM 3aHATHIM
ammaparbl XUMUYECKOU
TEXHOJIOTHH

2. | TennoBble MPOLECCHl W amNIapaThl
XUMHUYCCKOHN TCXHOJIOTHH
3. | Ilpomeccs! u ammapaTsl pa3aeIcHAs
TOMOI'€CHHBIX CHUCTCM (OCHOBHI)IG
MaccOOOMEHHBIE MTPOIIECCHI)
4. | Ipoueccsl U anmapathl pa3aeaeHus
IFE€TCPOr€HHbIX CUCTEM (OCHOBHI)IG
THIPOMEXaHUIECKHE MTPOIIESCCHI)
3. OueHo4YHbIe MaTepHaabl AJf IPOBEJCHUS TEKYIIero KOHTPOJIA YCIEBAEMOCTH H
NMPOMEKYTOYHOM aTTeCTAMH 00y4aloIMUXCs M0 JUCHUILIHHE (MOIYJII0)
[To aucuuruinHe (MOIYJIO) IMPETyCMOTPEHBI CIEAYIOIIME BHJbI KOHTPOJS KauecTBa

OCBOEHHUS:

e TEKyLIHMH KOHTPOJb YCIEBAEMOCTH;

® [IPOMEXKYTOYHAS aTTECTALUs O0YUAIOIUXCS 0 AUCHUIUTNHE (MOIYJIIO).
3.1. OneHoyHble MaTepHaJbl JJIs1 INPOBeJeHUs] TeKylled aTTrecTalMH MO0 JMCHUILIHHE

HO}IFOTOBKa K IMMPAKTUICCKHUM 3aHATHUAM

HO,HFOTOBKEI K ITPAKTUYCCKUM 3aHATUAM

HO}IFOTOBKa K IMMPAKTUYCCKHUM 3aHATHUAM

(MoyJ110)
Ne | Kontposupyemblie TeMbl (pa3aeibl) HaunmeHoBaHHe OLIEHOYHOT'O CPeCTBA
n/n
1. | TuaponuHaMudeckue Tporecchl W ammaparbl xuMmudeckoit | Keticel. KonTponbaas pabota
TEXHOJIOTHHI

2. | TemoBbIe MPOIIECCH U ammapaTsl XuMuieckoi rexnonorun | Keticel. KoHTponeHas padora

3. | Ilpomeccsl W ammapatsl pasfelicHUs TOMOTCHHBIX CHCTEM
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3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUS WM WHbIE MATEPHAJIbI, HEO0OX0AUMBbIE /ISl OLlEHKH
3HAHWI, YMEHUI1, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B NMpoOLecce TeKYIero KOHTPOJIst
yCIeBaeMOCTH

Keiichl (cuTyanum 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

3agaua 1

MeTtoaoM TUHEHHON WHTEPTOJSAINAN 110 TAOJMYHBIM JaHHBIM ONPEACIIUTH INIOTHOCTh B BI3KOCTh
OpraHuyeckoi xxuaxoctu (6enszon) npu remmneparype 23,6 °C.

3anaya 2

MertonoM mocCieIOBAaTEIbHBIX JIMHEHHBIX HHTEPIIOISAIUN ONPEACIUTh MJIOTHOCTh U BSI3KOCTh
BOJIHOTO pacTBOpa 3TaHoja mnpu temneparype 14 °C, ecam maccoBas 105 pacTBOPEHHOTO
BellecTBa B pacTBope 43 %.

3anada 3

Onpenenuth MIOTHOCTh U BA3KOCTh MApOB, MOMYYEHHBIX ucnapeHueM 43 %-ro (MaccoBbie %)
pactBopa 3Ttanona. Temneparypa mapoB 100°C, naBienrne HopMaabHOE aTMOC(hepHoe.

3anaua 4

AtmocdepHoe namienue coctasisieT 750 mMm pr. cr. Onpenenure abCONIOTHOE NaBiECHUE B
peaxkTope, eciu:

a) peakTop paboTaeT 1Mo W30BITOYHBIM JTABICHUEM, & TTOKA3aHHUS YCTAHOBJIEHHOTO Ha PEaKToOpe
MaHOMETpa COCTABJISAIOT 2 KIc/cM?;

0) peakTop paboTaeT Moj BaKyyMOM, a MOKa3aHUsl YCTAaHOBJICHHOTO HAa PEaKTOpPe BaKyyMMeETpa
cocTaBisAtoT 500 MM pT. CT.

3amaya 5

Omnpenenutb BBICOTY CTONI0A KUAKOCTH, ecii B TpyOke Toppuuemiu (pTyTHOM Oapomerpe)
HCIIOJIb30BaTh BOJY BMecCTO pTyTH. Pacué€r mpoectu s Tpéx temmepatyp 20, 60 u 90 °C.
ATMocdepHoe 1aBleHUE PUHATH PaBHBIM 745 MM pT. CT.

3anada 6

Macca KoJOKOIa MOKpPOTO Tra3oxpaHwiuiia (rasroipaepa) cocrabiser 2900 xr. Juamerp
Kojokona 6 M. O6béM razoxpanmwmmma 200 M3. Bpuuciauth M30BITOUHOE AABIIEHHWE BHYTPU
ra30XpaHuiiniia U Maccy CoAep Kallerocs B ra3oxpaHuinile Metada. TemmnepaTtypa merana 20
°C, BHemHee aTMocepHoe aaBiaeHue 745 mm pt. cT. 3amaqa 7

Boanplit pacTBOp amMMmuaka mepeKkadyuBaeTcsl MO0 TPYOOIPOBOAY B COCEAHHM I€X MPHU MOMOIIH
MOHTEXI0. EMKOCTB, B KOTOPYIO TIOCTYIIAeT PacTBOP, HAXOAUTCS Ha 6 M BBILIE YPOBHS PacTBOpa
B MOHTeXt0. CONpOTUBIEHUE, KOTOPOE IMPEOJ0IEBAET PACTBOP, ABHUrasiCh MO TPYOOIpPOBOIY,
coctaBigeT 15 xlla. M30bITOUHOE JaBlieHHE a30Ta, IOJaBA€MOTO0 B MOHTEIKIO, COCTaBIAET 2,5
krc/cM2. Onpenenuts aOCOMIOTHOE AAaBICHHE B €MKOCTH, €CIIM aTMOC(HEPHOE JaBJICHUE PaBHO
750 MM pT. CT., @ TIOTHOCTH 25 %-r0 (Macc.) pacTtBopa ammuaka mpu 25 °C cocrasiser 907
KI/M°.

3anada 8

ITo Tpy6ompoBony nuamerpoM 38x4 mm npu temmneparype 20 °C nepexaunBaercst Boja. Pacxon
BOJIBI COCTaBIIsIET 6 T/4. OnpeAenuTh CKOPOCTH BOJIBI B TPYOOTIPOBOIE M KpuTepHii PeitHombca.
3agada 9

g ycnoBuid 3amaun 8 omnpeneiauTb KOdPPHUIMEHT TUAPaBINYECKOro TpeHHUs (KodpQHuIeHTt
Hapcu), ecnu TpyOONpOBOA CTAlbHOW C HE3HAYUTENBbHON Kopposued. OmnpenenuTh MOTepU
JIaBJICHUS U Harlopa Ha TpeHue, eciiy oOmas ainuHa Tpyoonposona 20 m.

Bagaua 10

Jns ycnoBuid 3a1aun 8 OoNpenesuTh MOTEPU JIaBJICHUS M HAopa Ha MECTHBIE COMPOTHBIICHUS,
eciii TpyOOnpoBoe yCTaHOBJIEHBI: auadparma (c nuameTpom otBepctust 15,87 mMMm), KoneHo-
YTOJbHHUK (4 IIT.), HOPMaJIbHBIA BEHTHIIb.

Bagaua 11

Jst yenoBumid 3amad 8-10 ompenenuTh oOIUe MOTEPH JaBJICHUS M HAmopa B TPyOOIpoBoje, a
TaKkKe JaBJIEHHE B MOHTEXIO, C IOMOIIbID KOTOPOTO OCYLIECTBISIETCS TPAHCHOPTUPOBKA
JKUJKOCTH. EMKOCTB, B KOTOPYIO TIOCTYMAeT KHJKOCTb, HAXOAMUTCS IO MH3OBITOUHBEIM



nasienueM (0,2 Krc/cM? U pacmiofio’keHa Ha 5 M Bbilie. ATMocdepHoe naBieHue 760 MM. pT. CT.
3anaua 12
LleHTpoOEKHBIN HAacoC NMepeKkayrBaeT BOJY M3 HIKHEH EMKOCTH B BepxHIOH. Temmeparypa
xuakoctu 20 °C, pacxona xuakoctu 6 1/4. {lnamerp BcachBaromiero TpyoonpoBoaa 45x4 mw,
JMaMeTp HarHeTaTelbHOro TpyOorpoBona 38x4 MM. BeicoTa OT ypoBHS XHJIKOCTH B HU)KHEH
€MKOCTH [0 BEpXHEW TOYKH mnoabeéma >kuiakoctu 10 M. ['mapaBinyeckoe CONMPOTHUBICHUE
HarHeratenbHOM JmHUM 0,5 atu. [lotepu Hamopa BO BcacelBaromied JMHMM 2,5 M. Huksss
€MKOCTb OTKpBITa B aTMOC(EpY, BEPXHsA EMKOCTh HaXOAUTCS MO N30BITOUHBIM AaBieHueM 100
klla. Onpenenuts Hanop Hacoca.
3anmava 13
Jns  ycnoBuii 3amaun 12 ompenenuTh aOCONIOTHBIE JIaBJICHHS BO BCAChIBAIOLIEM U
HarHeTaTeJIbHOM MaTpyOKe Hacoca, eciu arMmocdepHoe naBieHue 755 MM pr. cT. Taxxke
OIpEJICNIUTh MOKa3aHUs BaKkyyMmeTpa (B MM pT. CT.), €CIIM MAaHOMETP MOKa3bIBaeT M30BITOYHOE
nasienue 2,2 krc/cm?. Ilpu pacuére npuHATH, YTO TOUKA MOAKIIOUEHUS] BaKyyMeTpa HaXOqUTCS
Ha OJJHOM BBICOTE C HACOCOM, a TOYKA MOJAKII0YEHHsI MaHoMeTpa Ha 0,5 M BblIIlIe Hacoca.
3anada 14
Jia ycnoBuit 3amaun 13 ompenenuTh BBICOTY BCAChIBAlOIIEW JMHUM, 3allac Ha KaBUTALMIO U
MaKCHMaJbHYIO BBICOTY BCAChIBAIOIIECH JIMHUM, €CJIM YacTOTa BPAILLEHHUS Bajla LIEHTPOOEKHOTO
Hacoca 2900 06/muH. CpaBHUB BBICOTY BCAChIBAIOIIECH JIMHUM C MAaKCUMAJIbHBIM €€ 3HAUEeHUEM,
C/IeNIaTh BBIBOJ O BO3MOKHOCTH pabOThl HAcoca B 3aJIaHHBIX YCIOBHSIX.
3agaua 15
[To runpaBnnyeckoil cetu TpebyeTcs MmepekauuBaTh BOJIY, pacXxoj] KOTOPOW cocTaBisieT 25 T/4
npu Temrneparype xxuakocta 20 °C. CkopocTh BO BcachiBatoiieM Tpyoomnposoae 1,5 m/c,
CKOPOCTh B HarHeTaTteabHOM TpyOompoBose 2,5 M/c. BeicoTa OT ypOBHS JKHIKOCTH B HIDKHEH
€MKOCTH J0 BEpXHEW ToukM mnoabeéma >xkuiakoctd 35 M. Ilorepum Hamopa B cetn 27 M.
AGcomoTHOe naBneHue B HkHer émMrocT 100 klla, abcomoTHOE naBiIeHUE B BEpXHEH EMKOCTH
2,2 ara. OnpenenuTb NMPOU3BOJAUTEIBHOCTh CETH M HArop, HEOOXOAWMBINA JUIs JaHHOHM ceTw,
moa00paTh MEHTPOOSIKHBIN HACOC I paOOTHI Ha TaHHYIO CeTh ¢ yacToTor 2900 06/MuH.
KonTtpouabsnas padora Nel (mo pasgeay 1)
3AJJAYA Nel
LlenTpoOesxHBIN HacOC MOAAET BOLY U3 OTKPHITOrO 6aka o HOBOMY CTaIbHOMY TpyOONpoBOaY C
npom3BoauTeNbHOCTEIO 30 M3/u m Hamopom 60 M Boa. ct. Temmeparypa Boasr S50°C.
Atmoctepnoe nasnenue 0,94 atm (pusnueckux). Auamerp BcackiBaromeit auaun 108°4 mm, eé
mmHa 10 M. MecTHRIMU CONTPOTHBIICHUSIMH Ha BCACBHIBAIOIIEH JIMHIUN MOYKHO TIpeHEOpeYb.
OIIPEAEJIUTD:

1) [IpenenbHyI0 BHICOTY BCAaChIBAHUS BOJABI IPU KABUTALIMOHHOW MOMpaBKe 2,2 M BOJ. CT.

2) MouHocTts Ha Baity Hacoca, eciu ero nonusid KIIJ[ cocrasnsier 0,7.

3) Kak u3aMeHuTCsl MOIITHOCTh Hacoca, €CJIM 4acTOTa BpallleHUs YBEJIUYUTCS B MOJITOPA pasa.
3AJTAYA Ne2
[TnyHxkepHbIil Hacoc MpocToro (0JUHAPHOTO) AEWCTBUS MepekaynBaeT npu temmnepatype 20°C
12 T/9 KuAKON cMecH UMeroIel BA3KocTh 7,2 cll3 u cocrosmieit u3z 50% (macc.) meranona, 30%
(macc.) rmunepuna u 20 % (macc.) Oyranona. CMech TPaHCIOPTUPYETCS IO CTaJIbHOMY
TpybonpoBoay auameTpom 60x3,5 MM 1 AHHOM 62 M U3 EMKOCTH ¢ aTMOC(EPHBIM JaBJICHUEM B
anmapaT ¢ u30bITouHbIM gaBieHneM 1,1 artu. Bricora momgbéma kuakoctu 18 M. Ha
TpybonpoBoae uMmeeTcst 3 kojeHa (yrojabHuka) mon yriom 90°, nBa orBoaa moj yriom 45°
(Ro/d = 2), nBa HOpPMaJbHBIX BEHTWJIS U OJWH BEHTWIb C HAKJIOHHBIM IIMUHIEIEM
(mpsimotounsiit). ITpunsare o6muit KITJ Hacoca paBubiM 0,65, KIIJl nBurarens c¢ mepenaueit
0,815, ko3 unmeHT 3amaca MOLUTHOCTH Ha BO3MOXKHBIE neperpy3ku 1,17.
OIIPEAEJIUTD:

1) CxopocTb XKUAKOCTU B TPyOOIpOBOe U KpuTepuil PeitHombca.
2) HeoOxonuMmblid a7l JaHHOM  CeTH  HAmop Hacoca ©  HOTpeOsseMyro
AIIEKTPOJIBUTaTeNIEM MOIIHOCTb.



3AJJAYA Ne3
B tabmmne npuBeneHa 3aBHCHMOCTh Halopa IMEHTPOOESKHOTO HAcOCca OT MPOU3BOIUTEILHOCTH
nipu yucse 06opotoB 1450 06/mMuH, B3siTast U3 €ro macmnopra.

[Ipon3BOIUTENHHOCTD [1/CEK 0 2 4 6 8 10

Hamnop M. Box. cT.  |17,5 16 15 13 11 8

Boga u3 émxoctu B pe3epByap noaaércs HaCOCOM MO0 HOBOMY CTaJIbHOMY TPYOOIIPOBOY UTMHOM
15 m u nuametrpom 88,5x4 MM, umeromieMy 3 TOBOpoTa (OTBOJAA) MOJ TMPSMBIM YIJIOM C
paauycoM 3akpyrienus 160 MM W OAMH HOPMaIbHBIM BeHTWIb. CONPOTHUBICHUEM
BCACBIBAIONIETO TPYOOIPOBO/Ia IPEHEOPEYb.
OIIPEJIEJIMTD: CMoXeT M 3TOT HACOC MOAATh M3 OTKPHITOM éMKkocTh 28,8 M*/4 BOABI mpu
temneparype 20°C B pesepByap, Haxoaduiics nox nasiaenuemM 0,75 atu, pacronokeHHbI Ha 7
M BBIIIIE.
3AZJAYA Ned
[TnyHX&epHbIil HacoC MPOCTOro (OAMHAPHOTO) NEHCTBUS C JUAMETPOM ILTyH:kepa 250 MM, X0/10M
ero 400 mm u unciom o6oporoB 100 06/mMun nipu Temmneparype 20°C nepexaunBaet 1800 j1/MuH
10%-ro pactBOpa €IKOro HaTpa M3 OTKPBITOM EMKOCTH B amnmapar, HaXOISALIMICS MOoA
JaBJICHUEM 7 aTH, pacroiokeHHbIi Ha 20 M Bbile EMKOCTA. MOIIHOCTh Ha Basty Hacoca 39 kBT.
MaHnoMeTp Ha HarHetateJIbHOM MaTpyOKke Hacoca mokaspiBaeT 10 atu, a BakyyMMeTp Ha
BcachlBatolieM natpyoke nokaspiaeT 300 MM pT. CT. (MAHOMETP U BaKyyMMETpP IIPUCOEAMHEHBI
B TOUKAX, MPAKTUYECKU HAXOMAIIUXCS Ha OJTHOU BBICOTE).
OIPEJEJINTD:
1) O6wémnnrit KI1J] Hacoca.
2) HeoOxonuMmelii a71st TaHHO#M ceTn Harop Hacoca u nonubii KI1/] Hacoca.
3) [ToTtepro Hamopa (TUAPaBINYECKOE COTIPOTUBIICHNE) B TPYOOTIPOBO/IE.
3AJAYA No5
[To Tpy6ompoBomy nuamerpom 41x1,5 MM cO 3MEEBHKOM MEepeKaYMBACTCSl CHU3Y BBEpX 98%-ast
cepHas kuciora rnpu temmeparype 70°C B konmuectBe 8 1/4. [lepen 3MeeBUKOM JaBJICHUE, MO
KOTOpPBIM HaXOIHUTCS cepHasi kKuciora, coctaBiser 0,9 aru. Ha 3meeBHKe yCTaHOBIEHBI IBa
HOPMAaJIbHBIX BEHTWJIS. Pa3sMmephl 3MeeBUKa: 1uaMeTp BUTKa 1,5 M, 4MCliO BUTKOB §, IIar BUTKa
paBeH 4eThIpEM Hapy>KHBIM JIuaMeTpaM TpyOsl. TpyObl cTanbHbIe ¢ HE3HAUUTEIHHOU KOPPO3UeEH.
OIPEJEJINTD:
1) CkopoCTb KUIKOCTH U KpUTepuii PeitHonbca.
2) InuHy 3MeeBUKa ¢ yU4ETOM LI1ara BUTKA.
3) [lokazanusa (B MM. pT. cT.) U-00pa3HOro mMaHOMeTpa, YCTaHOBJIEHHOTO HAa BBIXOJE U3
3MeeBUKa M COCTMHEHHOTO C aTMOC(EPO.
3AJJAYA Ne6
LenTpoOesxHbIN HAacCOC MepeKaunBaeT B KOTEIbHYIO BOJISHONW KOHJEHCAT ¢ Temneparypoit 60°C
cobuparomuiics B 1nexe B kommdectBe 50 Mm’/u. CranbHas BcacelBaromas Tpyba Hacoca
muametpoM 109x4 mm, oOmell nnuHOW 6 M KMMeeT JABa IMOBOpoTa (OTBOJA) C PajgnyCcoM
3akpyriaeHuss 150 mm (mox yrimom 90°) w nmpuéMHBIN KianaH, Ko3(QQHUIIMEHT CONMPOTHUBICHHS
KOTOporo 2,5. ATMocdepHoe aBieHne paBHO 760 MM pT. CT.
OITPEAEJINTD: MakcumanbHO BO3MOKHYIO BBICOTY YCTAaHOBKHM HAacoca HaJl YpOBHEM BOJbI B
cOOpHOM KOJIOAIE KOHJEHCaTa, IPUHSB, YTO JaBJIEHHE BO BCACHIBAIOIIEM MaTpyOke Hacoca BO
n30exaHue KaBUTAlMU JOKHO ObITh He MeHee uyeM Ha 0,2 aTH BbIlle MHHUMAIBHO
BO3MO>KHOTO.
3AJJAYA Ne7
Hns momaum Oensona, uMmeromero temreparypy 10°C, Ha BepxX pEaKIMOHHON KOJIOHHEI,
HEOOXOJMMO YCTaHOBHUTH Yy €€ OCHOBaHHS LIEHTPOOEKHBIN Hacoc. Breicota KojoHHBI 16 M.
KonmuectBo momaBaemoit skumkocten 1020 kr/mMuH. BHYTpeHHWI auamerp CTalbHOTO
TpyOoIpoBoJa ¢ HE3HAUUTENbHON Kopposuer 105 mm. M306pITouHOE JaBieHrne B BEpXHEW 4acTu
koioHHbl 0,5 atu. Ha TpyOompoBojie MMEIOTCA: HOPMAJbHBIM BEHTWJIb U TPU MOBOPOTA IOJ]
yrioM 90° ¢ pamuycom 3akpyrienus 210 mm. O0mas nouHa TpyOompoBoga 22,5 m. OOmui



KIIJ] nacoca npunATh paBHbIM 0,65.
OINPEAEJIUTD:

1) CkopocTb XKHIKOCTH B TpyOONpoBoie U KpuTepuit Peiinonbaca.

2) [loTepu Hamopa Ha TPEHHE U MECTHBIE CONTPOTUBIICHUSI.

3) HeoOxomumblii 17151 JTaHHOM CEeTH HaIlop Hacoca U MOIIHOCTb Ha Bajly Hacoca.
3AJTAYA Ne8
LleHTpOoOEKHBIN HACOC MEepeKaunBacT BOAY U3 pe3epByapa Mo HOBOMY CTaJbHOMY TpyOONnpoBOay
B OTKPBHITYIO €MKOCTh, pacroiiokeHHyto Ha 18 m Berme. Ha tpybGompoBome umeercs Guibtp,
JeBSTH YTOJIBHUKOB (KoJieH) 1o 90° u 1Ba HOpMaibHBIX BeHTWIA. [Juamerp TpyOorpoBoaa 56x3
MM, ero jummHa (Kpome 3MeeBuka) 76 M. KoaddunumeHnt comporuBnenus ¢uiabTtpa paBeH 25.
KonnyecTBo npukaunBaeMoit Bojbl coctaisiet 16 m*/u. Temneparypa Boast 15°C. KIIJ] nacoca
0,6, neurarens 0,95.
OITPEAEJINUTD:

1) CxopocTb XKUAKOCTH B TPyOOIpOBOe U KpuTepuil PeitHombca.

2) HeoOxonuMbIi 17151 TaHHOM CETH HAIlop HAcOCa U MOIIHOCTb JABUTaTEIIs.

3) Kak u3MeHUThCS NMPOU3BOJIUTENBHOCTh, HANlOP M MOIIHOCTh HAcoca, €CIH YUCIIO

000poToB paboyero komneca Oyaer yBenudeHo Ha 20%.

3AJJAYA Ne9
[TopiHeBoi HacoC ABOMHOIO JEHMCTBUS 3aCACBIBAET TOJIYOJ U3 EMKOCTH, PACIIOJIIOKEHHOW HUXKE
Hacoca Ha 5 M. ATmochepHoe naBienue cocrtaBisger 9500 mm BomsHOTO cTonba. IloTeps
JaBleHUsT 3a CYET TPEHUS W MECTHBIX CONPOTUBJICHUH BO BCACHIBAIOIIEM TPyOOIpPOBOJE
coctaBisieT 45 MM pt. cT. Huamerp TpyOompoBoaa 48x4 mm. OO0bEMHBIN pacxoa Toiayona 4,5
M*/4. 3aBUCUMOCTb JIABJIEHUS HACHIIIEHHBIX IAPOB TOJIYOJIa OT TEMIIEPATYPBI
BBIpa)KaeTcsl COOTHOIIEHUEM Ig p* = 4 [ B| [t 1 C [, 30eCh p BBIpAXEHO B MM PT. CT; ¢ B °C; A
6,953; B = 1344; C = 219,4. IInoTHOCTH TOIyONIa IPUHATHL paBHOM 810 kr/M°. KaBUTalMOHHBIM
3aracoM npeHeOpeyb.
OINPEAEJIUTD:

1) CxkopocTh TeUeHHS KUAKOCTU B TPYOOIIPOBOJIE.

2) [loTtepu Hamnopa B TpyOOMIpoOBOIE.

3) Hwxke kakoit mpenesbHONW BETUYMHBI JIOJDKHA OBITh TeMIepaTypa TOJIyoJa, YTOObI

NepeKauyrBaHue B HA3HAYCHHBIX YCIOBUAX ObUIO BO3MOXKHO.

3AJJAYA Nel0
[To rugpaBnuyecku raaakoMy TpyoorpoBoay uMHON 90 M, nuamerpoM 56x3 MM C MOMOIIBIO
MOHTEKIO TOJAETCsl XOJIOAHBIM paccoj B allapar, pacloJIOKEHHbIA Ha BbICOTE 5,5 M,
Haxogmuucs oA nasienueM 1,5 atu. [lmotHOCTH paccona 1,2 xr/mn, a ero koiaudectBo 10 T/4.
BsizkocTth paccona 20 cll3. Ha nuauu umeercs 8 kpanoB, 5 orBogoB (Ro/d = 2, yron = 90°) u
OJIMH HOPMAaJIbHBIN BEHTUJIb.
OIIPEAEJIUTD:

1) Pexxuim TeueHus moToka paccojia B TpyOOTpoOBOJIE.

2) [Torepu naBneHus B TpyOOIPOBOJE.

3) Heo6xoaumMoe n30bITOYHOE TaBIICHUE BO3/IyXa B MOHTEXIO (BBIPA3UTh B MM PT. CT.).
3AJJAYA Nell
[TopurHeBoit Hacoc ABOMHOIO AEUCTBUSA ¢ nuameTpom nopiuHa 250 MM, auamerpoM mrToka 50,5
MM " xoza0M nopiHs 200 MM nepekaunBaeT Boay ¢ temrnepaTtypoi 20°C U3 OTKpBITON EMKOCTH
B pe3epByap ¢ M30BITOYHBIM JlaBJeHHEM. MaHOMETp Ha HarHeTaTelbHOW JMHHUM TOKa3bIBaeT
naBieHue 2,6 aTu, a BaKyyMMETpP Ha BCAchIBAIOLIEH JMHUM — paspexeHue 310 MM pT. CT.
PaccrosiHre no BepTHKaIM MEXIy MaHOMETPOM M BakyyMMeTpoM paBHO 0,69 M. YpoBeHb BOJBI
B pe3epByape Ha 4 M Bblllle ypOBHs BOAbI B EMKOCTH. Hanop, Tepsiemblii Ha
MIPEOJIOJIEHUE CWJI TPEHUS U MECTHBIX CONPOTHBIIEHUH, COCTaBIIsIeT 2 M. MOIIHOCTh Ha Bally
Hacoca 6,73 kBTt, mexannueckuii u runpasnuueckuii KI1/1 paBusl coorBercteenso 0,9 u 0,8.
OINPEAEJIUTD:



1) Hamop Hacoca.

2) U30bITOYHOE AaBlIeHHE B pe3epByape, BbIPAa3HB €ro B TEXHUUECKUX aTMocepax.

3) Yucno 060poTOB MpHUBOJIa HAcOCA.
3AJJAYA Nel2
ITo cTampHOMY TpYOOIIPOBOLY ¢ HE3HAUUTENBHON KOppo3uelt ntuamerpoM 41x1,5 MM U JUTMHOM 9
M TPOMCXOJIUT BBIKAYMBAHUE XJIOPOEH30/1a IIEHTPOOEKHBIM HACOCOM U3 INTyIepa B JHE
3aKpBITOM €MKOCTH, 3arOJHEHHOHM Ha BbICOTY 0,2 M (3TOT ypOBEHb CUMTATh MOCTOSIHHbIM). Ha
TpyOOINpOBOJIe MMEIOTCSI HOPMAaJIbHBI BEHTWJIb W JBa YToJbHHMKA (KOJeHa) moj yriom 90°.
[Tpon3BOIUTENBFHOCTH Hacoca, pacroyioxeHHoro Ha 0,3 M HIKe JHa EMKOCTH, COCTaBIIAeT 5 T/4.
Temmnepatypa xnopoenzona 40°C, qaBiaeHre BO BCaCBIBAIOIIEM MAaTpyOKe Hacoca, BO M30SKaHUH
kaButanuu, Ha 0,15 artu Bblle MHUHMMaIbHO (U3MYECKM BO3MOXKHOTO TIpU paboueit
Temreparype. 3aBUCUMOCTh JIaBJIEHHUS HACHIIIICHHBIX MTapOB XJIOPOEH30J1a OT TEMIIEPATYPhI
BbIpa)kaeTcsi cooTHoleHueM lg p* = A4 [1 B/t [1 ClJ, 31ech p BeIpaskeHO B MM pT. cT; t B °C; 4
=17,498; B=1654; C =232,3.
OINIPEJEJIUTD: AbcontoTHOE naBieHUE B EMKOCTH, BHIPA3HUB €T0 B TEXHUUYECKUX aTMOChepax.
3AJJAYA Nel3
ITo tpyOGompoBony auamMeTpoM 57x3 MM CO CTaJdbHBIM 3MEEBHKOM, HE IMOJBEpraBIIEMCS
3HAYUTENIbHON KOpPPO3MH, IMEpEeKayMBaeTCsl CHU3Y BBEPX YETBHIPEXXJIOPUCTBHIM YIJIEpOJ MpH
temneparype 25°C B konmuectBe 12 T/4. MaHOMETp, YCTaHOBJICGHHBIH INepesl 3MECBUKOM,
nmokaseiBaeT naasineHue 1,2 atu. Ha 3MeeBHKe WHMeeTcsi HOpMalbHBIM BEHTWIb. Pa3zmepbl
3MEEBHKa: JUaMeTp BHUTKAa 1,8 M; 4uCiIO BUTKOB 6, IIar BUTKAa PABEH YETHIPEM HapyKHBIM
TuaMeTpam TPyOBI.
OIIPEAEJINTB:  IlokazaHus  MaHOMETpa,  YCTAaHOBIEHHOI'O  IIOCJIE€  3MEEBUKA W
OTIPaayHupOBAaHHOTO B MM PT. CT.
3AJTAYA Nel4
[lenTpoOexHBIN HACOC TIEPEKaYMBAET BOIy M3 OTKPHITOTO pe3epByapa B Oak. [laBnenue B O6ake 2
ara. [lokazaHusi MaHOMETpa, YCTAHOBJIEHHOTO Ha HarHeraTelbHOM TpyOompoBonae 1,4 aru.
[Torepu Hamopa BO BCACBIBAIOIIECH M HATHETATENbHON JUHUU 2,5 M CT. BoAbL. ['eomeTrpuueckas
BbICOTa TOAbEMA BOABI 6 M. Yncino 06opoToB pabouero kosneca Hacoca 750 06/mMuH. AnaMeTpsl
naTpyOKOB BCAChIBAIOIIET0 M HATHETATEILHOTO TPYyOONpPOBOIOB paBHBI. ATMOC(EPHOE 1aBlIeHUE
1 ara, remnepatypa 4°C.
OINPEAEJIUTD:
1) Iloka3anue BakyymmeTpa (B MM PT. CT.), YCTAHOBJIEHHOT'O Ha BCACBhIBAIOILEM TPyOOINPOBOJIE,

€CJIM pacCTOSTHUE MEXIy MECTAMM MPUCOEANHEHUS MaHOMETpa U BakyymmeTpa 250 MM.
2) Kak n3MeHUTCS Moka3zaHue BaKyyMMETpa, €M Yiciio 000poToB Bo3pacTeT a0 1500 06/muH, a
JTaBJICHUE B HarHETaTeJIbHOM HaTpyOke 10 6,8 aTH.

3AJTAYA Nel5
W3 mtynepa B AHe ammapara, padoTaromiero noa Bakyymom 0,8 atu, HeHTpOOEKHBIM HACOCOM
HE00X0IMMO BbIKauMBaTh BOAy Npu Temieparype S0°C. B annapate noaaepkuBaercst
IIOCTOSIHHBIA YPOBEHb BOJBI, paBHbIM 1,5 M. Hacoc pacnosokeH Ha 2 M HWXKeE ammapara.
JuameTp TpyOOIIpoBOJa, MO KOTOPOMY JIOJDKHA OTKAUMBATHCS BOAA, paBeH 57x3,5 MM, ero
mHa 2,5 M. Ha TpyOompoBoje umeeTcssi HOpMaJIbHbIM BEHTHJIb U OJAHO KOJEHO (4yTYHHBIH
yronpHUK mox yrioMm 90°). Koadduuument tpenust B TpyOompoBoae mnpuHsaTh paBHbM 0,02.
ATMocdepHOe TaBiIeHHE IPUHITH paBHBIM | ara.
OITPEJEJINTH: CMOXeT /I HACOC TIPU 3THX YCIOBUSX OTKAuMBaTh 13 M*/4 BOJBI, IPUHSAB, BO
n30exaHue KaBUTAllMM, YTO JIaBJICHHE BO BCAChIBaIOIEM NaTpyOke MoykHO ObITh Ha 0,2 aTu
BBIIIIE MUHUMAJILHOTO (PU3NYECKH BO3MOYKHOTO.
3AJJAYA Nel6
N3 montexto npu temneparype 20°C nepekaunBaerca 60%-as cepHas KUCIOTa B PEAKTOP,
pacrosokeHHblii Ha 10 M Bole MOHTEXI0. Pacxon kuciotsl 16 M*/4, naBneHne B MOHTEKIO 4,1
aTH, BHYTPEHHUH MaMeTp U JUIMHA CTaJbHOTO TPyOOIpoOBOIa C HE3HAYUTEIBLHON KOppO3ueii, 1o
KOTOpOMY II€peKaunBaeTcsi KUCIO0Ta, paBHbI cooTBeTcTBeHHO 50 MM u 12 M. Ha tpyGomnpoBoae
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HMEETCS] HOPMAJIBHBIN BEHTUJIb M OHO KOJIEHO (YTOJIBHMK 1O yriioMm 90°).
OIIPEJIEJINTD: MakcuMabHO BO3MOKHOE JIaBJICHHE B PEAKTOPE, BBIPA3UB €r0 B TEXHUYECKUX
aTMocdepax.
3AJJAYA Nel7
HutpoGenzon npu temmneparype 20°C noimkeH MoJaBaThbCs B KOJNIWYECTBE 3 T/4 C MOMOIIBIO
MOHTEXIO B PEaKI[MOHHBIA amnmapar, yCTaHOBICHHBIH Ha BbicoTe 10 M, Mo TpyOOmpoBOIY C
BHYTPEHHUM auaMeTpoM 25 MM u anuHoil 40 M. Ha tpyGomnpoBose, KOTOpbIif MOKHO CUMTATh
THJIPaBIMYECKHU TJIaJJKUM, YCTaHOBJICHBI IBA HOPMAJIbHBIX BEHTHJIS, BOCEMb KOJIEH (YTOJIbHUKOB)
nox yrioM 90°. JlaBieHue Bo3ayxa, [101aBaéMOro KOMIIPECCOpPaMU B MOHTEXIO, paBHO 3,5 aTu.
OINIPEJEJINTD: J[loctaTouHO /AW 3TOrO0 JaBJICHHWS JJIS TIEPEKayKd HUTPOOCH30Jla B
PEaKIMOHHBIH anmnapart, eciy HOCIeTHUA padoTaeT:
a) noj n30bITOYHBIM AaBiieHueM 800 MM pT. CT.;
0) moj abCOOTHBIM JaBjieHneM 1,2 krc/cM?, eci atMocdepHoe aaBieHue cocTaBiaster 740 Mm
pT. CT.
3AJJAYA Nel8
[TopmHeBoil Hacoc mepekaunBaeT Boay ¢ Temmeparypod 20°C u3 pesepByapa, B KOTOPOM
MOJICP)KUBACTCS JIaBJICHUE HIDKE aTMocdepHoro, B Oak, ¢ AaBieHHeM 2 arta. MakcHUMajabHO
BO3MOXKHasl (TIpefiesibHas) BbICOTa BcachIBaHUsS Hacoca (06e3 yuéra KaBUTAIMOHHOM IMOIPABKH)
pu 3TUX ycaoBusx 4 M. IlonHas reomeTpudeckas BelcoTa noabéma BoAsl 5 M. Ilotepu Hanopa
Ha BcackBaromeM TpyOompoBoae 3,51 M Boxa. cr. CKOpOCTM BO BCACHIBAKOIIEM U
HarHeTaTeJIbHOM TPYOOIIPOBOJIaX OJIMHAKOBHIE U PABHBI 2 M/C.
OINPEAEJIUTD:

1) daBieHue B pe3epByape.

2) MakcumManbHy0 (TIpeAeNbHYI0) BBICOTY BCAChIBAaHUS HAcoca, €CJIM TeMmIlepaTrypa

Bo/bI ogHuMeTcs 10 40°C.

3) IoxHbIi HaTOp Hacoca, peHeOperast MOTEPSIMH TaBJICHHS Ha IMHUW HarHETaHUSI.
3AJJAYA Ne22
Ha ropu3oHTanbHOM cTagbHOM TpyOOIIPOBOJE C HE3HAUYUTEIbHONW KOoppo3uel umHoi 50 M u
BHYTPEHHUM JuameTpoM 50 MM, IO KOTOPOMY TpaHCIOPTUpYETCs Boja npu temnepartype 20°C,
yCTaHOBJIEHa HOpMaslbHas Auadparma ¢ guameTpom otBepetus 31,62 mm. JuddepennnanbHbiit
MaHOMETp TMOKa3bIBaeT nepenaj AaBieHus Ha auagpparme 300 MM pr. CT.
OINPEAEJIUTD:
1) OOBEMHBII pacxoa U CKOPOCTh JKUAKOCTH B TPpyOOMpoOBOE, MPUHAB KOA((UIIMEHT pacxoaa

nuadparmel paBHbIM 0,67.
2) Ilotepu Hamopa B TpyOONpPOBO/IE, €CIM MOMUMO AradparMel Ha TPyOOIIPOBOJIE YCTAaHOBIICHBI:
BEHTWJIb IPSMOTOYHBIN U YEThIpe KOJIEHA.

3AJTAYA Ne25
Boanerit pactBop aTmiioBoro crupta (maccoBasi gons cnupta 40% wMacc.) cmyckaercs U3
OTKpBITOTO Oaka mo TpyOompoBoay auamerpoM 35x2,5 MM B €MKOCTb, HaXOJSLIYIOCS MO
atMochepHbIM naBieHueM. Ha TpyOompoBoje mMeroTcss KpaH U JBa KojieHa moja yriom 90°.
OO6mas amuHa TpyOompoBoga 50 M, pa3HOCTh BBICOT 9 M. KoadduIMeHT ruapaBiudeckoro
TpEeHUs PUHATH puoOIKeHHo paBHbIM 0,036. Temnepartypa pactopa 35°C.
OIIPEAEJINUTD:

1) CxkopocTh pacTBOpa B TpyOONPOBOIE.

2) [IpoBeputh  3HaueHHe Ko3(pPUIMEHTa TUAPABIMYECKOTO TPEHHs, CUUTas

TpyOOIIPOBOT CTATHHBIM C HE3HAYUTEIILHON KOPPO3HUEH

3AJTAYA Ne26
[lenTpoOexHbIN HAcOC MepekaunBaeT 7,4 T/4 M30IPOIaHOIa U3 OTKPHITOH EMKOCTH B PEaKTOp,
pacrnonoxeHHbId Ha BbicoTe 10,4 M M Haxomsmuics moJ M30BITOUHBIM JaBieHHeM 2,44 atu.
Amnmapatbl COeIMHEHbl HOBBIM CTaJIbHBIM TPYOOIIPOBOJOM JAMaMETPOM 86X6 MM M JUIMHOM 26,2
M. Ha tpy6onpoBoje ycTaHoBieHsl: 11 mpsSMOYyroiabHBIX OTBOAOB C pajuycoM 3akpyrienus 30,8
CM, 2 HOPMaJIbHBIX BEHTWJISI U YCTPOMCTBO AJIsl PETyJIMPOBAHUS pacxoa,
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«CTEMEHb OTKPBITOCTH (®)» KOTOPOTO CBs3aHa € KOI(PQUIMEHTOM ero conmpoTtuBieHHus (&)
cootHomerueM: o = (0,24/&)"%. Temneparypa uzonponanona 45°C. IIpu OTHOCTEIO OTKPBHITOM
YCTPOMCTBE PETyJIUPOBAHUS PACXOa HACOC COOOIIAET KUAKOCTH Harop 54,2 M.
OINPEAEJIUTD:

1) Ilotepn Hamopa M CKOPOCTh JKMJIKOCTH B TPYOONpPOBOJE MpPU IOJHOCTHIO OTKPHITOM
YCTPOMCTBE PEryIMpPOBaHUs pacxoa.

2) Koa(puiumeHT CONpOTUBICHUS M «CTENEHb OTKPBITOCTH» YCTPOICTBA PEryIMpOBaHHUs, MPU
yYKa3aHHOM B YCJIOBHMH 3aJ1a4Ml pacxoje.

3AJAYA Ne27

OnpenenuTh MHHUMAQIBHBIA TUaMETp TpPyOOMpoBOAa, MO KOTOPOMY HACOC C TIOJIE3HOM

MourHocThio 398 BT MoxkeT nepekaunBath 10 4590 xr/u 98%-oii cepHoit kuciaotsl npu 15°C u3

OTKpbITOro cOOpHUKa B abcopbep Ha BbicoTy 12,3 M. Ha cranbHOM TpyOomnpoBoe niauHoi 28,6

M caenano 10 npsAMOyroJapHBIX OTBOJA C paANyCOM 3aKpYTJIEHMsI, PABHBIM YETBIPEM JHaMETpaM

TpyOBl, YCTAaHOBJEHBI 2 MOJHOCTHIO OTKPBITHIE 3aJBMKKH W auadparma, AMAMETpP OTBEPCTHS

KoTopoit B 2,04 pasa MeHble auameTrpa TpyObl. M30biTouHOe naBineHue B abcopbepe 2,45

Kre/cm?,

[Ipu pemeHun 3ajauu MPUHATH HaubOosiee BEPOSATHBIA THMIPOAMHAMUYECKUN PEKUM TEUECHUS

KHUJIKOCTH, IPOBEPUB B 3aKITIOUECHNE IPUHSATHIN PEXKUM.

3AJJAYA Ne28

B ammapat, paGoTaromuii o1 aOCOMIOTHRIM JaBJICHUEM 3 aTa, HaJI0 MOJaBaTh HACOCOM BOJY M3

OTKPBITOTO pe3epByapa Mo TPyOOHpoBOJY BHYTpeHHUM auamerpoM 70 Mm. BepxHss Touka

TpyOOIpoBO/a BBIIIE YPOBHS BOJbI B pe3epByape Ha 7 M. Pacuérnas nmmna tpybonposoaa 320

M. Koadpounuent ruapasinyeckoro tpenus 0,03. Ha TpyGornpoBosie ycTaHOBICHBI NATh KOJICH

(YroJapHUKOB) M IPSIMOTOYHBIA BeHTWIb. TemnepaTtypa Boabl 20°C, atmochepHoe naBienue 760

MM PT. CT.

OINPEAEJIUTD:

1) 3aBUCUMOCTB MEXKAY PACX00M BOJIbI, MPOTEKAIOIIEH O TPyOOIPOBOIY, U IOTEpEH AaBICHUS
Ha MPeoI0JIeHNE BCEX CONPOTUBICHUN TpyOOonpoBoa (MOIyYUTh YpaBHEHUE XapaKTEPUCTUKH
CETH).

2) Ilpou3BoIUTETHLHOCTH HACOCA, €CITH, padoTasi Ha TaHHYIO CE€Th, OH CO3AaET HAIIOP

30 m.

3AJJAYA Ne29

ITo TpyGompoBogy ¢ BHYTpeHHHUM juamerpoM 100 MM momaércss YIVIEKHMCHIbIM ra3 moj

aOCOJIIOTHBIM JIaBJIeHWEM 2 ara mpu cpemHei temreparype 75°C ¢ MaccoBoit ckopocThio 30

Kr/(M*-¢) (MaccoBasi CKOPOCTh — 3TO OTHOLIEHHE MACCOBOTO PAacXojia K IUIONIAIH TONEPEYHOTO

ceueHuss T1pyOsl). IllepoxoBatocts TpyObl e = 0,7 MM. OrmnpeaenuTb T'HIpPaBIMYECKOE

COIIPOTHBIIEHHE TOPU3OHTAIBHOTO TPyOONpoBoaa npu AnuHe ero 90 M ¥ Ipu HATUYHH YETBIPEX

KoJieH noj yriioM 90° u 3anBrkku. OnpenenuTh TakKe MOITHOCTD, TOTPEOIIEMYIO Ta30,1yBKOM

JUIA IEpEMELLEHUS IBYOKucH yriiepoa, eciau e€ KIIJ[ cocraBnser 50%.

3AJJAYA Ne30

LlentpobesxHblii Hacoc, nepekaynBast 280 J1/MUH BOIbI, CO3/1aET HAanop 22 M.

Onpenenuth, NPUTOAECH JHM ATOT HAacoC Uil NEepeKaurMBaHUs XJOpOEH30Jla MPH TeMIeparype

60°C B xonuuectBe 15 M3/4 o yyryHHoMy TpyOoripoBoy nuamerpoM 70%2,5 MM U3 EMKOCTH €

aTMoc(epHBIM J1aBJIEHUEM B amnmapar ¢ u30bIToUHbIM naBieHueM 0,3 krc/cm2. ['eomerpuueckas

BbICOTa moabEéma 8,5 M, mmmHa TpyOompoBoaa 124 M. Ha TpyGompoBojie YCTaHOBJIECHBI CEMb

KOJICH-YTOJIBHUKOB U MPSMOTOYHBIM BeHTWIb. OINpeneianTh TakKe MOIIHOCTh, HOTPeOIsieMyto

anekTpoaBurateneM, ecnu oomwmii KI1J[ HacocHoi# ycTaHOBKH cocTaBisieT 55%.

3AJTAYA Ne31

bunapuyto cmech OeH301-TONyOIN, coaepxairyto 30 % MaccoBeIX OeH30ia, MIPU TeMIeparype

40°C TpaHCHIOPTUPYIOT O HOBOMY CTalbHOMY TpYyOONpOBOMYy NpHU TOMOIIM MOHTEXKIO.

Anmapar, B KOTOpBI MOAAETCA CMECh, HAXOAUTCS IMOJ W3OBITOYHBIM JAaBieHHEM 4 Krc/cm’.

MaccoBbiii pacxox cmecu 10,6 T/4, ckopocTh moToka B TpybOompoBoae 2,5 m/c. [nuna
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TpybomnpoBoaa 28 M, reomeTpuueckas BbicoTa noaséma 5 M. Ha tpybonpoBose ycranoBnensl 11
KOJICH-YTOJIbHUKOB, JIBA HOPMAJIbHBIX BEHTWIS U auadparMa, 1uaMeTp OTBEPCTHUS B KOTOPOil B
2,5 pa3a MeHblIIe JuaMeTpa TpyOonpoBoja.
OINPEAEJIUTD:
1) Baytpennuii auamerp TpyOomnpoBoa.
2) I'mapaBnuaeckoe COINPOTHUBIICHUE TpyOOIpoBo1a 51
M30BITOYHOE JIaBJICHUE B MOHTEXIO.
3AJTAYA Ne33
IlopuiHeBoil Hacoc NIBOMHOrO JEHCTBUS IEPEKAauMBAET BOAY U3 OTKPBITOTO pe3epByapa B
PEaKTOp, HAXOAMIMICS MO W30BITOYHBIM JaBlIeHHEM 15 Krc/cM”, M pacrosioKeHHbIH Ha 10 M
BbIe. Jlnamerp nopurHs Hacoca 200 mm, aquamerp mroka 10 MM, xox nopuras 400 M, 4ucio
obopotoB mpuBoaa 90 o6/muH, o6bémubIN KIIJ| nHacoca 95 %. TpancmopTHpoBKa BOJIBI
OCYILIECTBIISICTCSI 10 CTaJIbHOMY TPYOONpPOBOJY C HE3HAUUTENIBHOW KOppO3HMeH JAMaMeTpoM
133x4 mm u anuHou 25 M. Temneparypa Boabl 25 °C. Ha TpyOonpoBoje yCTaHOBJIECHBI MSTh
KoJIeH (YTOJIbHUKOB), /IBa BEHTHJISI HOPMAJIbHBIX M TUadparma, JMaMeTp OTBEpCTHs B KOTOPOM B
2,5 pa3a MeHbIIIe JuameTpa TpyoornpoBoaa. AtMmocheproe nasienne 740 MM pT. CT.
Onpenenure:
1) mpou3BOAUTENBHOCTh HacOCa U CKOPOCTh BOJIbI B TPYOONPOBO/IE;
2) kputepuii PeiiHonbaca 1 KOA(POUIMEHT THAPABINYECKOTO TpeHUs (KOdPPHUIUEHT
Hapcm);
3) cymmy Kk03(h(UIIMEHTOB MECTHBIX CONPOTHUBICHMH M TOTEpI0 Hamopa B
TpyOOTIIpOBO/IE;
4) Hanop Hacoca ¥ MOIIHOCTh Ha Baily Hacoca, eciu ero noiubiil KI1JI paen 60 %;
5) MakcUMaJbHYIO BBICOTY YCTaHOBKU Hacoca, IpeHeOperasi KaBUTallMOHHBIM 3a11acoM
U TIPUHSIB IOTEPH HAIIOpa BO BCACHIBAIOIEM TPYOOIIPOBO/IE paBHBIMU 6 M.
3AJTAYA Ne34
HuddepeHunanbuplii  MaHOMETp, TNOAKIIOYEHHBIM K YCTaHOBJIEHHOW Ha TpyOOmpoBoje
nuadparme, mokaspiBaet nepenaj nasieHus 350 MM pt. cT. Juamerp TpyOompoBoaa 90x4 mwm,
auaMeTp otBepetus B nuadparme 44,9 mm. [1o TpybonpoBoy TeU€T Boa Mpu TeMIiepaType
20 °C. TpyOonpoBoJ HOBBIH CTabHOM C HE3HAYUTENbHOUM Koppo3ueil. [lomumo nuadparmel, Ha
TpyOOIPOBOJE YCTAaHOBJICHBI, TPU MPSIMOTOYHBIX BEHTHJS U JECATh KOJIEH (yTrOJbHUKOB).
TpaHcropTupoBKa BOJBI IO TPyOOMpoBONY JUIMHOM 45 M OCYLIECTBISIETCS € MOMOIIbIO
neHTpobexxnoro Hacoca, KIIJ| xotoporo coctaBmsier 70 %. Boma mepexaumBaeTcss W3 OJIHOM
OTKPBITON EMKOCTH B JIPYTYIO OTKPBITYIO EMKOCTh, HaXoAs1ytocs Ha 12 M Beie. ATMocdepHoe
nasnenre 750 mm pt. cT. IloTepu Hamopa Bo BcachiBarollei TpyOe COCTABISAIOT YETBEPTh OT
noTeps Haropa 1o Tpydonposoay. Yactora Bpauienus pabodero koseca Hacoca 2900 06./MUH.
Omnpenenure:
1) pacxon u CKOPOCTh BOJBI B TPYOOIIPOBO/IE;
2) k03 PULIMEHT rUIPaBINIECKOT0 TpeHus (koapunment Japen);
3) cyMmMmy KO3((QHUIIMEHTOB MECTHBIX CONPOTHUBIEHUH M TOTEpPI0 Hamopa B
TpyOOIpPOBO/IE;
4) Harop Hacoca ¥ MOIIIHOCTh Ha Baly Hacoca;
5) 3amac Ha KaBUTALMIO U MAaKCUMAJIbHYIO BBICOTY BCACBIBAIOLIECH JTMHUU HACOCA.
3AJTAYA Ne35
HuddepeHunanbHplii  MaHOMETp, TMOAKIIOYEHHBIM K YCTaHOBJIEHHOW Ha TpyOOmpoBoje
nuadparme, mokassiBaeT nepenaa AasiaeHus 320 mm pt. cT. Juamerp TpyodomnpoBoaa 133x4 mwm,
auaMeTp oTBepeTHs B quadparme 68,4 mm. Ilo TpybonpoBogy TedéT BoJa npu Temreparype 25
°C. TpyOomnpoBoJ HOBBIH CTaJIbHOI C HE3HAUMUTENbHOM Kopposueil. [lomumo nuadparmel, Ha
TpyOONPOBOJE YCTAHOBJICHBI, JBa HOPMAJIBHBIX BEHTWJIA U CEMb KOJEH (YrOJbHUKOB).
TpaHncriopTupoBka BOABI IO TpyOompoBoxy IHMHOW 40 M OCYLIECTBISIETCS € IOMOIIbIO
neHTpobexxnoro Hacoca, KIIJ[ kotoporo coctaBmsier 65 %. Boma mepexaumBaeTcss W3 OJIHOM
OTKPBITON EMKOCTH B JIPYTYIO OTKPBITYIO EMKOCTh, HaXoAs1Iytocs Ha 15 M Beie. ATMocdepHoe
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nasnenue 740 mm pt. cT. IloTepu Hamopa Bo BcachiBarollei TpyOe COCTABISAIOT YETBEPTh OT
noTeps Haropa 1o Tpydonposoay. Yactora Bpauienus pabodero koseca Hacoca 2900 06./MUH.
Omnpenenure:

1) pacxon u CKOPOCTh BOJBI B TPYOOIIPOBO/IE;

2) k03 PULIMEHT rUIPaBINIECKOro TpeHus (koappunment lapen);

3) cymMmy K03(h(UIIMEHTOB MECTHBIX CONPOTHBJICHHUH ¥ TOTEPIO Hamopa B

TpyOOIpPOBO/IE;

4) Harop Hacoca ¥ MOIIIHOCTh Ha Bajly Hacoca;

5) 3amac Ha KaBUTAIMIO M MAKCUMAIIbHYIO BBICOTY BCACHIBAIOIICH TUHUH HACOCA.
3anada 16
B TpyOHOM mpocTpaHCTBE KOKYXOTPYyOUaTOro TEIII00OMEHHOTO afnmnapara Mpou3BOIsAT Harpes 4
T/d OWHApHOW cMecH OEH30J-TOMyoJd OT HadanbHOW Temmepatrypsl 30 °C 10 KOHEUYHOU
temnepatypsl 80 °C. CozaeprkaHre HU3KOKHITALIETO KOMIIOHEHTa B OuHapHoit cmecu 40 % macc.
B kauecTBe TemmareHTa MCHOJIB3YIOT HACHIIICHHBIA BOJSTHOW Tap, MOIaBaCMBbIi B MEXTPYOHOE
NPOCTPAHCTBO 101 M30BITOUHBIM  jaBieHueM 0,5 krc/cm’.  ATmocepHOoe — JaBjieHUe
750 MM pt. cT. [loTepu Temna B oKpy»KarIIyto cpeay cocTaBisaioT 10 % oT TerioBoi Harpy3ku
TerioooMeHHrKka. OmNpefenuTh TEIUIOBYH HArpy3Ky TEIIOOOMEHHOrO ammapaTa u pacxo]
rperolero napa.
Sagaua 17
B MexTpyOHOM NpOCTpaHCTBE KOXKYXOTpPyOdaToro TEMI0OOMEHHOIO amnmapara HpOU3BOIST
KOHICHCAIIUIO TapoB OMHAPHOUN cMecH OeH30I-Tomyou rpu Temieparype 110 °C.
Pacxon 6unapHO# cMecu 2 T/4, cofep)kaHUE HU3KOKHUIIAIIETO KOMIIOHEHTa B OMHApPHOW CMECH
65 % wmacc. B kauecTBe XJajareHTa UCHOJIB3yeTCs BOJA, MOaBaeMasi B TpyOHOE MPOCTPaHCTBO
npu temmnepatype 20 °C. Pacxox oxmaxparomeid BoAsl cocTaBiser 15 1/4. Ilotepu Terua B
OKPY’KaIOIIyIO cpey COCTaBISIIOT 12 % OT TemaoBoil Harpy3ku TermnoooMeHHuKa. OnpenenuThb
TEIUIOBYIO HArpy3Ky TEIUIOOOMEHHOTO amnmaparta U KOHEUHYI TeMIIepaTypy OXJIaxaaromen
BOJIBI.
3anada 18
B T1pyOHOM TpOCTpaHCTBE KOXYXOTpyO4aToro TeIIOOOMEHHOTO amnmapara MpPOU3BOJIST
ucnapenue 12 xr/c 6eH30i1a Ipyu HOpMaJIbHOM aTMOoc(hepHOM JlaBieHUH. B kauecTBe TeruiareHTa
UCTIONIL3YIOT HACHIMICHHBIA BOJASHON mMap, MOJaBacMblii B MEXTPYOHOE MPOCTPAHCTBO O]
abCoMOTHBIM faBnenueM 2 Kre/cM”. [ToTepu Tera B OKPYKAIOILYI0 CPELy COCTaBIAIOT 6 % OT
TEIUIOBOM HArpy3ku TemiooOMeHHHKa. OmpenenuTts TEIUIOBYI0 Harpy3Ky TemIo00MEeHHOTro
amnmapara ¥ pacxoJ Iperollero mnapa.
3agaua 19
Onpenenuth CpeiHIO ABIKYIIYIO CHIY Ipoliecca Terulonepefadyd U CpelHue TeMIepaTyphl
TEMJIOHOCHUTENEH IS KOXKYXOTpyO4aToro Ternao0OMEHHUKA, TIe MPOUCXOIUT HATPEB KUIKOCTU
ot 20 °C no 70 °C ¢ moMoIIsI0 HACKIIIIEHHOTO BOJSHOTO Tapa, M01aBaeMoro Mo H30BITOYHBIM
nasnenueM 0,5 krc/cM?.  ATMoc(epHOe JAaBiIeHHE MPHHATH pPaBHBIM 750 MM pT. CT.
3anada 20
Onpenenuts CpelHION ABIKYILYIO CHIY Ipolecca TEIUIONEpeadyd U CPEeIHUE TEMIIEpaTyphl
TEIUIOHOCUTEIIEH ISl peakTopa ¢ MEIIAIKOM, T/Ie MPOUCXOAUT OXyaxaeHue xuakoctu ot 80 °C
1o 60 °C ¢ moMomblO XJaJareHTta, MOJAOLIErocsl B 3MEEBUK, €CIIM XJAJareHT IpH 3TOM
Harpesaetcs 25 °C no 50 °C.
3anaua 21
Onpenenuth CpeiHIO ABIKYIIYIO CHIY Ipoliecca TeIulonepefadyd U CpellHue TeMIepaTyphl
TEIJIOHOCUTENIEH JJI peakTopa ¢ MEIIAIKOM, IIe IPOUCXOAUT Harpes kuakocT ot 20 °C no 70
°C ¢ MOMOULIBI0 HACHIIIEHHOTO BOJSHOIO Iapa, IMOJaBaeMOro B pyOallKy peakTopa IOj
30bITOYHBIM AaBneHueM 0,5 krc/cm?. ATMocdepHoe TaBiIeHHE MPUHITH paBHBIM 750 MM PT. CT.
3anaua 22
B TemnooOMeHHHMKE, 000rpeBaeMOM HACHIIIEHHBIM BOJASHBIM IapoM, MPOHW3BOAMUTCS HArpeB
oenszona ot 20 °C no 70 °C. M306sITOYHOE 1aBICHUE HACHIIIIEHHOTO BOSHOTO Tapa COCTaBIsIeT |
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Kkrc/cm?, atmocdepHoe nasienue 750 mm pt. cr. Pacxon skuakoro 6eHzona cocrasisier 49 m3/4.
TernuioBble MOTEPU COCTABISIIOT 5 % OT TEIJIOBOM HArpy3Ku TeriooOMeHHHKa. OmnpenenuThb
OPHEHTUPOBOYHYIO MOBEPXHOCTh TEIJIOOOMEHHMKA W MOA00paTh MoJ He€ CTaHIapTHHIE
KOXKYXOTpyOUaThIil, IByXTpYOHBIN U TJIACTUHYATHIN TEMJI00OMEHHUKH.

3agaua 23

B rennooOMennuke npousBoautcs oxyaxaenue 10 /4 6enzona ot 75 °C no 35 °C. B

KauecTBE XJIaJlareHTa MCIOoiIb3yeTcs BOAa, TemnepaTypa koropoil Mensercs ot 20 °C no 30 °C.
TeroBeiMu  mOTepssMH  npeHeOpeub.  OmnpeneianuTb  OPUEHTUPOBOYHYIO  IOBEPXHOCTD
TEINIOOOMEHHUKAa M TOJ00paTh MOJ He€ CTaHAAapTHhIE KOXYXOTpyOdaTbli, NBYXTpYOHBIH W
IUTACTUHYATHIN TETNIO0OMEHHUKH.

3agaua 24

B nByxTpyOHOM TermiooOMeHHUKe npou3Boautcs oxnaxaeHue 0,7 1/4 6enszona ot 75 °C no 30
°C. B kauecTBe XjajareHTa HCIIOJIb3YETCS BOJA, IMOJaBacMas B KOJBLEBOM 3a30p MEXITY
TpyOamu, TemnepaTtypa Boabl MeHsieTcst oT 23 °C go 28 °C. TennoBbIMu MOTEpsIMU MTpeHEOpEUb.
Hepaz6opHblit ABYyXTpYOHBII TEI000MEHHUK M3TOTOBJICH U3 TPYO nuameTrpoM 57x4 MM u 25%3
MM M COCTOUT M3 9 ceKuuid JIMHOM 3 M Kaxzjas. BBINOJHUTH TMOBEPOYHBIA pPacyET
TEIUVIOOOMEHHUKAa U ONpeAeiauTh Kod(p(UIMEHT 3amaca TermIo0OMEHHHKAa IO IMOBEPXHOCTH
TeIUIonepe1adn.

3agaua 25

B nmmactuHYaTtoM TermooOMeHHuKe rpou3BoauTcs mogorpeB 10 /4 6enzomna ot 20 °C mo 70 °C.
B xauecTBe TerulareHTa MCIHOJB3YETCSl HACBILEHHBIM BOJSHOM ©ap, MOJAaBAaEMBbId TOJ
M30BITOYHBIM JaBieHueM 1 krc/cm?. AtmocdepHoe nasiaenue 750 mm pr. cr. TermioBbIMH
norepsiMu npeHedpedsb. [InacTuHYATHIN TETI000MEeHHUK coOpaH u3 28 miuaTuH miomaapio 0,2 M?
Kaxkzaass. XJaJareHT JBHKETCS MO JABYXMAKETHOM cXxeme. BBIMOJHUTH MOBEPOUYHBIA pPacyér
TEIUIOOOMEHHUKAa U ONpeAeiauTh Kod(p(UIMEHT 3amaca TelmIo0OMEHHMKAa IO IMOBEPXHOCTH
TeIuIonepe1adm.

3agaua 26

B xy06e-kunsaTuipHUKE MPOU3BOIUTCS UcTIapeHue 4 1/4 6eH3071a Ipu HOPpMaTbHOM aTtMoc(epHOM
JaBJICHUU. B kadecTBe TemareHTa MCIOJb3yEeTCsl HAaCBHILICHHBIN BOASIHON Map, MOAaBacMbli 1101
n30bITOuHbIM  maBieHreM 0,2 krc/cm?.  TemmoBeIMH TOTepsMU  mpeHeOpeds. [logoOpaTh
TEIIOOOMEHHUK U BBITIOJIHUTD €0 MOBEPOYHBIN pacyér.

3anmava 27

Onpenenuts HEOOXOIMMYIO TOJIIMHY TEIJIOBOM M30JSIMUA IUIOCKOW CTEHKH JBIMOXOZa
KBaJIpaTHOTO CEYEHUs, 110 KOTOPOMY TPaHCIOPTUPYIOTCS JABIMOBBIE Ta3bl pu Temieparype 160
°C. IpIMOX0/ yCTaHOBJIEH B IIOMEILIEHUH, TEMIIEPATypa Bo3ayxa B kotopoM cocTasisieT 20 °C.
B kadecTBe TEmIOM30JIALMOHHOIO MaTepHasia MCIoib3yeTcs acOecT. J[bIMOX0/ M3TOTOBIIEH U3
auctoBod cranu Mapku Ct3 Tommmuoil 10 mMm. Ha BHyTpeHHeM NOBEPXHOCTH JBIMOXOJA
MIPUCYTCTBYET CIOW OKalIWHBI (pkaB4uMHbBI) TONmKHON 1 MM. Koaddunuent temnoorgauun ot
JBIMOBBIX Ta30B IPUHATH paBHbIM 8 BT/(M?-K).

3anmava 28

Onpenenuth HEOOXOOUMYIO TONIIMHY TEIUIOBOW M30JSIIMU  IMIMHAPUYECKOH CTEHKH
MaponpoBoja, Mo KOTOPOMY TpaHCHOpTUpyeTcss 1,5 T/4 HACBHILIEHHOTO BOJASHOIO Mapa IpU
temneparype 150 °C. [TaponpoBos yCTaHOBIIEH B IOMEIIEHUH, TEMIIEpATypa BO3AyXa B KOTOPOM
cocraBisieT 25 °C. B kadyecTBe TEIUIOM3O0JALMOHHOTO MaTepHalla HCIONb3YyETCS CTEKJISHHAs
BaTa. [laponpoBoJl M3roTOBIEH U3 CTaNbHON TpyObl Auamerpom 108x4 mm, mapka cramu Ct3.
Onpenenuth TaKKe JOMIO TEIUIOBBIX MOTEPh B OKPYXKAIOIIYIO Cpedy OT TEIJIOBOM Harpy3KH
naponpoBoAa, €ciiu JuinHa Tpyoornposoaa 100 m.

KonTpoasnas padora Ne2 (o pasaeny 2)

3AJTAYA Nel

Haceimennsnii map tonyosna B xkonmyectBe 2000 Kr/d KOHACHCHpPYETCS NMpU aaBieHund 760 mwm.
PT. CT. B KOKYXOTPYOHOM BepTHKAIbHOM KOHAEHcaTope. JKUAKHiA TOIyoI He epeoxJIaxK/1aeTCs.
Temno xoHAeHcAaMu OTBOAMTCS BOAOW, HarpeBaromercss ot 20 go 40°C. Boma nBmxercs B
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cTambHbIX TpyOax (Mmapka cranmu Ct.3) nmamerpom 33x3 MM co ckopocteio 0,35 wm/c.

Kospduuuent temmonepenadn ot mapa K Boge cocrapisger 640 Br/(m*K). ITorepeit Temna B

OKpYXKAalOIIyl0 Cpely M TEePMHUYECKUMM CONPOTHUBICHUAMHU 3arps3HEHUN mpeHeOpeub.

Onpenenuts:

1) moBepXHOCTH TEIUIONEpEAayYH B anmnapaTte; 2) pacxo] OXJaKIaromeil Bobl;

3) k03P duUIUEHTHI TeI00TAaun; 4) COCTaBUTh CXEMY arrapara.

3AJTAYA Ne2

Ha HapyxHO# MOBEPXHOCTH 3MEEBHKA, M3TOTOBIEHHOTO U3 CTalbHOM (Mapka ctanu Ct.3) TpyObI

auamMeTpoM 28x2 MM M JUIMHOM 5 M, KOHJEHCHpyeTcs npu nasieHuu 760 MM pT. CT.

HACBIIICHHBIA MMap HM30MpONWiIoBoro cnupra. /[mamerp Butka 3meeBuka cocrasisier 0,3 M. B

TpyOe 3MeeBHKa MPOTEKAaeT METAHOJI, TeMIepaTypa KOTOporo ysenuunBaeTrcs or 12 mo 29°C.

Ko} pumueHT Termonepenaun oT KOHAECHCUPYIOLIErocs mapa K Meranony pases 600 Br/(m*K).

[TorepsiMu Temsia U TEPMUUECKUMH COMPOTUBIICHUSMU 3arpsi3HEHUN ipeHeOpeus. OnpeenuTh:
1) KOIMUecTBO KOHACHCHUPYIOLIErocs  HM30MPONaHojia M OXJIAXAAIOIIEro  METaHOoJa;
2) ko3¢ HULIHEHTHI TEIUIOOTIa4H; 3) COCTABUTH CXEMY allapara.

3AJAYA Ne3

Ha nHapy:XHOM NOBEpXHOCTH 3MEEBMKA, M3rOTOBJIEHHOTO M3 CTalbHOM (Mapka cramu Ct. 3)

TpyOBl auameTrpoM 26x3 MM, KOHAEGHcUpyeTcs Npu naaBieHuu 760 MM pr. cr. 60 Kr/u

HACBILEHHOIO Tapa M30MpONWIOBOro cnupra. Jnamerp BuTKa 3MeeBHKa cocTtaisier 0,23 wm.

OtBon Tema ocymecTBiseTcs Boaou, HarpeBawmieiics ot 10 mo 22°C. Koaddumument

TEIIOOTauM CO CTOpPOHbI mapa cocrasisier 980 Br/(M*K). TepMHUECKHM CONpPOTHBIECHUEM

3arpsi3HEHUIl CTeHOK mpeHedOpeub. Onpenenuts: 1) MHY TpyObl, U3 KOTOPOM H3TOTOBJIEH

3MEEBHK; 2) COCTaBUTh CXEMY alIapara.

3AJJAYA Ned

B cranpHom 3meeBuke (Mapka ctanu Ct. 3) mojorpeBaeTcs YeThIPEXXJIOPUCTBIA YTIIIepod OT

20°C o Temmnepatypbl KMIIEHUs Tpu atMochepHoM aaBieHuu. Jluamerp TpyObl 3MeeBUKa 563

MM, a auaMmerp BUTKa 3MeeBHka 500 mm. HarpeB ocyuiecTBisieTcss KOHACHCHPYIOIIMMCS Ha

BHEUIHEH MOBEPXHOCTU TPYyObl HACBHIIIEHHBIM BOJSHBIM mapoM. JlaBienue mapa 1,6 ata, ero

pacxon 16,5 kr/4. Kosdduiment Temooraaun or mapa K creHke pasen 12900 Bt/(m*K).

[lorepu Temma u TEpMUYECKUE COMPOTHUBIICHUS 3arpsA3HEHUH MOXXHO HE YYHUTHIBATh.

Onpenenutsb: 1) KOIMYECTBO HarpeBaeMOM KUAKOCTH (KI/4); 2) MOBEPXHOCTh TEIUIONEpeIadn

3MEEeBHKa; 3) COCTaBUTh CXEMY amrapara.

3AJJAYA Ne5

[To xonbleBOMY 3a30py ABYXTpYyOHOro xoioauibHuKa mnpoTekaeT 30%-ubiii pactBop HCI co

ckopocThio 1,2 M/c, oxnaxmasch oT 52 g0 29°C. Oxnaxaaromnias Bojia JBUKETCS POTUBOTOKOM,

HarpeBadch oT 13 nmo 29°C. KoadduuueHT TernooTnadyud OT CTEHKH K Bojae paBeH 5830

B1/(M*K). XonoauiabHUK U3roToBied u3 ctanbibix (X18H10T) Hezarpsa3sHEHHBIX

TpyO nuamerpoM 62x3 MM u 36x3 mm. [ToTepu Temna MOXKHO He yUuThIBaTh. ONpeaenuTs:

1) pacxom KMCIOTHI (KI/4) U OXJIaXK A0 BOAbI (M/4); 2) IOBEPXHOCTH TEILIONEPEIAUH;

3) cocTaBUTH CXEMY ammapara.

3AJTAYA Ne6

[lo BHyTpeHHel TpyOe NPOTUBOTOYHOTO JBYXTPYOHOrO TEINIOOOMEHHUKA HIJIUHOW 4 M,

coctosuiero u3 craybHbeIX (X18HI10T) Tpyd nuamerpom 52x2 MM u 33x2,5 MM, mpoTekaeT Boja,

HarpeBasicb oT 24 no 32°C. Ilo BHemHel — yKCyCHas KUCJOTa, oxjaxmaasich oT 91 mo 83°C.

Pacxon ykcycHoii kucnotsl 4,82 1/4. KoadduimeHT TerooTaauun oT CTEHKH K Boje paBeH 4880

Br/(M*K). TloTepsMu Temma ¥ 3arpsS3HEHHAMH MOXHO mpeHeOpeub. OnpenenuTs:

1) pacxox oxnaxmaromeil Boasl (M°/4); 2) 3amac MOBEPXHOCTH B TermioooMennuke (%);

3) cocTaBUTh CXEMy ammapara.

3AJJAYA Ne7

B tpy0e 3meeBuka oxnaxmaercss 750 kr/a 100%-HON YKCYCHOW KHUCIOTBI OT TeMIEpaTyphl €&

koHzeHcauuu npu 760 MM pr. ¢t 10 36°C. TToBEpXHOCTH TEIUIONEPENaud 3MEEBUKA 5 M,

muametrp ctanbHOM (X18HIO0T) T1pyObl 3meeBuka 52x3 MM, auamerp Butka 450 M.
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OxnaxneHue NpoU3BOAUTCSA BOJOW, KoTopas HarpeBaercss oT 15 mo 27°C. Ilorepu Temna u
3arpsi3HEHUs] CTEHOK MOXKHO He Y4yuThiBaTh. Ompenenuts: 1) xk03(pPUIMEHTHI TEmao0TAauwu,
NpeBapUTENIbHO Haig K03 (PUIMeHT Temonepenauy; 2) pacxo]l OxXJaxaaromenl Boasl (Kr/4);
3) cocTaBUTh CXEMY ammapara.
3AJTAYA Ne8
B nByxTpyOHOM XONOIWIBHHUKE IO KOJbIEBOMY 3a30py Mexay craibHbiMU (Ct.3) Tpybamu
aaMeTpoM 59x3,5 MM 1 28x2,5 MM MpoTeKaeT U30MPOIUIOBBINA CIIUPT co ckopocThio 0,76 M/c.
Temmnepatypa cnupra Ha Bxoae B ammapar 81°C, Ha BeIxozme 29°C. Oxumaxnaromas Boja
JIBUOKYIIAsiCS. TPOTUBOTOKOM H3MEHsieT cBow Temmepatypy or 15 mo 23°C. KoadduumeHt
TEMIOOTAa4M OT TOBEPXHOCTU CTEHKH K Boae paseH 6340 Br/(M*K). Ilorepsmu Terma u
TEPMUYECKMMHU CONPOTHBICHUSMU 3arpsi3HeHU mpeneOpeub. Ompenenuts: 1) pacxon
OXJIa)kIaeMoro cnupra (Kr/d) u Boasl (M°/4); 2) IOBEPXHOCTh TEIUIONEPENAadn; 3) COCTABUTH
CXEMy amnrmapara.
3AJAYA Ne9
B cransaom (Ct.3) ABYXTpyOHOM TEINIOOOMEHHUKE MO0 BHYTpeHHeH TpyOe nuamerpom 33x3 MM
mpoTekaeT xjaopoeHson co ckopocthio 0,8 M/c. TemnepaTypa xinopOeH301a Ha BXOJE B amnmapar
24°C, na Beixoze 68°C. Ilo 3a30py KONBLEBOIO CEUEHHUS] INPOTUBOTOKOM IPOTEKAET ropsdas
Boja ¢ Temmneparypoi Ha Bxone 90°C, na Boixone 46°C. KoadduiueHT Termmootaun oT BOIBI K
MIOBEPXHOCTH BHYyTpeHHel TpyObl pasen 1870 Br/(M*K). Ilorepeil Temna B OKpy»Karoliee
MIPOCTPAHCTBO M TEPMUUECKUMH COMPOTHUBIICHUSIMHU 3arpsi3HEHUH npeHeOpedb. OnpenenuTh:
1) pacxom HarpeBaeMoOM KUAKOCTH (KI/4) M rperomiei Boasl (M*/4); 2) NOBEPXHOCTH
Teruionepeiayn; 3) COCTaBUTh CXEMY allapara.
3AJJAYA Nel0
B 3meeBukoBoM momorpesatene o crainbHou (Mapka cranmu X18H10T) tpybe nuamerpom 33 %3
MM Te4€T xsopodopm co ckopocthio 0,6 m/c, HarpeBasick oT 18 1o 86°C. C BHeUIHEW CTOPOHbI
3MEEBHK O0OTpeBaeTcsl HAChIIEHHBIM BOASHBIM HapoM moj nasieHueMm 3 ara. KoadpdunueHt
TEIIIOOT/IauM OT Napa K TpyOe 3MeeBuka pased 9300 Br/(m*-K). [luamerp
BUTKOB 3MeeBUKa 270 MM. IloTepsiMu Temia W 3arpsi3HEHUSIMH CTEHOK MOXHO NpeHeOpedb.
Onpenenutsb: 1) KOITUYECTBO HArpeBaeMoM *HUJIKOCTH M pacxoj napa (Kr/4); 2) moBEepXHOCTb
Teruionepeiayn; 3) COCTaBUTh CXEMY allapara.
3AJJAYA Nell
B xonbueBom 3a3ope ABYXTpYOHOro TEIIOOOMEHHHUKA, COCTOSLIET0 M3 CTalbHBIX TpyO (Mapka
cramu X18H10T) nuamerpom 57x3,5 MM u 25x2 mm, oxnaxmaaercs 1350 kr/4 arnierona ot 56 10
44°C. Oxyaxnmamomias BOJia JBMXKETCS NPOTUBOTOKOM M HarpeBaetcs oT 22 go 28°C.
Kospduuuenr temmoornaun or cTeHKH TpyObl K Bome cocrasiser 4950 Br/(m*K).
TepMUyeCKUMU CONTPOTUBICHUSIMU 3arpsA3HEHUN U IOTEPSIMU Teruia peHeOpedb. OnpenenuTh:
1) pacxox oxnaxmaromeil Boabl (M*/4); 2) AiauHy TpyObl TEIIIOOOMEHHHUKA; 3) COCTABUTH CXEMY
anmapara.
3AJJAYA Nel2
B BepTHKanbHOM KOXYyXOTpyOHOM KOHJEHCATOpe Ha BHEIIHEH MOBEepXHOCTh CTalbHBIX (CT.3)
TpyO auameTpoM 33x3 MM KOHAECHCUPYETCs HACBILIICHHBIM BOJSHOM map npu AasieHuu 1,5 ara.
Kongencar ynansercs npu temmneparype konaencauuu. Koadgduuuent termioornaun ot napa K
Tpybam cocrasiser 9300 Br/(m*K). Tlo TpyOaM mpoTeKaeT OXJIakKIaolas BoJa CO CKOPOCTBIO
0,4 M/c. Yucno tpy6 B koHaeHcatope 19. Temneparypa Boasl Ha Bxoje 15°C, Ha Brixone 45°C.
[Morepsimu Terwia npeHebpedb. OnpeneauTsb: 1) pacxo/ OXJIakIaroNIel BOAbI (M°/4) ¥ IPEIOLIETO
napa (Kr/4); 2) moBepXHOCTb TEIUIONepeaun; 3) COCTaBUTh CXeMy ammnapara.
3AJTAYA Nel3
B MexTpyOHOM IpOCTpaHCTBE KOXKYXOTPYOHOIO TEMIIO0OOMEHHUKA KOHAeHcHUpyeTcs ipu 760 MM
pT. cT. 1730 Kr/4 HachIIEHHOTO Mapa 3TaHoja. Temmo0OMEHHHUK BBIIOJHEH U3 CTAJBHBIX TPYO
auaMeTpoM 26x3 MM, yuciao koTopbix 61. Oxnaxmatomas Boga HarpeBaerca oT 25 mo 35°C.
Kos¢pduument Temiooriaun oT napa K HoBepxHoctu cteHok tpyo 1390 Br/(m*-K). Ctenku tpyo
CUMTATh HE3arpsi3HEHHBIMU, TOTEPSAMH Teruia mnpeHeOpeub. Omnpenenutb: 1) pacxon
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OXJIaXKJIAIoIIeH BOJIBL; 2) BBICOTY TPYO ammapara; 3) COCTaBUTh CXeMy armapara.

3AJJAYA Nel4

B BepTukanbHOM KOXYXOTpyOHOM TemaooOMeHHHMKe mpu jgaBieHuH 760 MM pT. CT.
KoHJeHcupyeTcst 2140 Kr/4 HaCBIIEHHOTO Tapa dTaHona. Ternmo00MEeHHUK BBIMTOTHEH U3 CTaIN
(Ct1.3), comepxur 127 cranpHbIX TpyO nuamerpoM 29x3 mm. Oxnaxjaromas Bojaa Mojaaéres ¢
HavainpHOU Temmeparypout 25°C u mpoxoaut no Tpydam co ckopoctsio 0,45 m/c. Koaddurment
TEIIOOTAauu co cTopoHbl mapa 1630 Br/(M*K). ITorepsmu Temna npeHebpedb, CTEHKH TPYO
cuutaTh He3arps3HEHHbIMH. Omnpenenutsb: 1) BbicOTy TpyO ammapara; 2) COCTaBUTh CXEMY
anmapara.

3AJJAYA Nel5

B BepTHKaTBbHOM KOXKYXOTpYOHOM TeriooOMeHHuKe co ctabHbIMU (CT.3) TpyOamMu quameTpom
42x2 MM 1 anuHOM 1 M poTeKkaeT BOAsHOM pacTBop, HarpeBasich oT 20 1o 80°C. Koaddunuent
TEIUIOOTaul OT BHYTPEHHHMX CTEHOK TpyO K pactBopy paseH 930 Br/(M*K). Yucio Tpy6 B
anmapate paBHO 20. O06orpeB BeAETCS HACHIIICHHBIM BOJSHBIM TIApOM C JIaBIICHHMEM 3 aTH.
Temmnepatypy HapyX HbBIX CTEHOK TpyO (CO cTOpoHBI mapa) mpuHATH paBHOW 135°C, nmpoBepus
BIIOCJIEJICTBUU  CIIPaBEJIMBOCTh 3TOTO  JIOMyUIEHHs. TEepMHUYECKUMHU CONPOTUBICHUSIMU
3arpsi3HEHU MOBEpXHOCTH NpeHedpeub. Onpenenuts: 1) pacxon rperomero

napa; 2) COCTaBUTh CXEMY aIapara.

3AJTAYA Nel6

B ropuszoHTanbHOM KOXYXOTPYOHOM TEIJIOOOMEHHHKE B MEXKTPYOHOM IPOCTPAHCTBE
oXJaxaaercss KUAKOCTh oT 95 mo 35°C. Temnoémkocth xkuakoctd 2,92 xJx/(xkr-K).
Kos(pduuuent Temnooraaun oT 9ToH RKUAKOCTH K TpyOam pasen 585 Br/(M*K). ITo cTanbHbIM
(C1.3) TpyOam TeruiooOMeHHUKa (Iuamerp Tpyo 27x2,5 MM) IpoTeKaeT OXJaxJarolias Boja,
TeMmeparypa kotopoi ysennuuBaetcs ot 15 10 45°C. Ckopoctb Boasl B TpyOax 0,4 m/c. Uucino
Tpy6 19. IloTepsiMu Temia B OKpYy’Kalollyto cpelry npeHedpedb. TepMudyeckue CONpOTUBICHUS
3arpsi3HEHUN CTEHOK HE Y4YWThIBaTh. OmnpenenuTh: 1) KOMMYECTBO OXJIKIAEMON KUIKOCTH
(xr/4); 2) TOBEPXHOCTH TEIUIONEPEAauu TEINIOOOMEHHHKA; 3) COCTaBUTh CXEMY arrapara.
3AJJAYA Nel7

B nByxTpyOHOM XOJOqUIBHUKE 10 BHYTpeHHEH cranbHoi (CT.3) TpyOe nuamerpom 27x2,5 MM
MPOTEKAET JKUIKOCTh CO CKOpocThio 1 m/c. Temmepatypa sxuakoct Ha Bxojqe 80°C, Ha BbIXoje
30°C. Temnoémkocth xuakoctd 2,94 kJIx/(xr-K), miotHocts 800 Kr/M®, TEIIOnpoBOAHOCTH
0,41 Bt/(M*K), Baskocts 0,4 cII3. I1o 3a30py KOJNBIEBOIO CEYEHHUS MPOTEKAET OXJIAXKIAFOIIAS
Boja, HarpeBasicb oT 15 nmo 50°C. KoadduuueHT TemnooTnaun OT BHYTpPEHHEH TpyObl K
oxnaxparomein Boge 935 Br/(M*K). Crenku TpyOBl CUMTaTh HE3arPA3HEHHBIMH, MOTEPAMU
Teruia npeHeodpeds. Onpenenuts: 1) pacxoapl OXJIaXIaeMON U OXJIXJAroIel KUAKOCTe; 2)
MOBEPXHOCTH TEIUIONEpeaun; 3) COCTaBUTh CXEMY arapara.

3AJJAYA Nel8

B BepTHKaIEHOM KOXKYXOTPYOHOM TEINIOOOMEHHHKE, uMetomeM 19 Tpyo nuametpom 18x2 MM u
BbICOTOM 1,2 M, mpu naBneHun 760 MM pT. CT. KOHAECHCHUPYETCS HACBILICHHBIM MIap ATaHOIA.
Oxnaxparomas Bojaa Harpesaercs ot 15 1o 35°C. Koapduuuent remmonepenaun 700 Br/(m*K).
Onpenenuts: 1) 1ocTaToYHA JIM MOBEPXHOCTH TEIUIONEpe aun A KoHaeHcanuu 350 kr/4 mapa
JTaHojda (MOTepH Temjla He YYHUTHIBaTh); 2) Kakoe KOJMYECTBO IMapa AJTaHona (Kr/4)
CKOHJICHCHPYETCsl B ammnapaTte, eciii Ha MOBEPXHOCTH TpyO 0Opa3yeTcs ClIoi HaKUIK TOJIIMHOM
0,5 mM; 3) cocTaBUTh CXeMy ammapara.

3AJJAYA Nel9

B cranpnom (mapka crtanmu Cr1.3) ABYXTpyOHOM TEMJIOOOMEHHHMKE IO BHYTpPEHHEH TpyoOe
aaMeTpoM 33x3 MM IpOTEKaeT >KUIKOCTh co ckopocThio 0,8 M/c. TemmepaTypa *KUIKOCTH Ha
Bxoze 20°C, na Beixozae 60°C. ITnotHoCTh Kuakoctn 700 kr/m°, Temmoémkocts 2,1 kJx/(krK),
Bs3kocTh 0,45 cll3, TemmompoBomnocts 0,41 Bt/(MK). Ilo 3a30py KOJBIIEBOTO CEUYCHHS
MPOTEKaeT ropsyas Bojga ¢ Temmeparypoil Ha Bxoae 90°C, na Beixoge 50°C. KoaddunueHnt
TEIUIOOT/IAuM OT BOJBI K BHyTpeHHed TpyOe 875 Br/(M*-K). Ilorepsmu Temia npeHeOpeUb.
Tepmuueckue 3arpsa3HeHHs] CTEHOK He YUUThIBaTh. OnpeaenuTs: 1) pacxo/ bl TEIIOHOCUTENEH;
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2) MOBEPXHOCTH TEIUIONEPenaun; 3) COCTABUTh CXEMY armnapara.

3AJJAYA Ne20

B 3MeeBHKOBOM Mojorpesarene mo craibHoi Tpybe (Mapka cranmu Ct.3) auamerpom 36x3 MM
MPOTEKAET XKHUAKOCTh €O ckopocThio 0,6 m/c. TemmepaTtypa >kumkoctd Ha Bxome 15°C, Ha
Beixoge 85°C. ITnotHoCcTh )upkoctu 800 xr/m’, temmoémkocts 2,1 kJIx/(kr'K), Baskocts 0,4
clI3, TemonpoBoanocts 0,35 BT/(M'K). C BHemmHel CTOpOHBI TPyOBI 3MEeBHUKA 00OTpEBACTCS
HaCBIIIEHHBIM BOJSIHBIM IIApOM ¢ JaBieHueM 2 atu. KoHaeHcaT napa ygansercs npu
temneparype HacbimeHus. Koadduument temnootaaun or mapa K TpyOe 3MeeBHKa
9300 Bt/(M*K). uamerp Butka 3MeeBuka 2700 MM. TepMUYECKUMH CONPOTUBIECHUAMH
3arpsi3HEHUIl CTEHOK M TEIUIOBBIMHM MOTepsMU mpeHeOpeub. Onpenenuts: 1) KOIMUECTBO
HarpeBaeMoi JKUAKOCTH; 2) pacxo/ napa; 3) MOBEPXHOCTh TEIUIONEPEIady anmapara;

4) cocTaBUTh CXeMy ammapara.

3AJJAYA Ne21

B ropu3oHTanbHOM KOXYXOTpYOHOM TEIJIOOOMEHHHKE B MEXKTPYOHOM IPOCTPAHCTBE
oxnaxmaercs kuakoctb or 95°C go 35°C. Temmoémkocth sxkuumkoctu 2,92 kJDx/(kr-K).
Kospduuuent termnooraaun ot 31oi )uakocTu K Tpybam 585 Br/(M*K). ITo cTanmbHbIM (Mapka
cramu Ct1.3) TpyOam auamerpoMm 27x2,5 MM IpOTeKaeT OXJaKAamollas BoJa, TeMIepaTypa
kotopoi yBenumunBaetcsi ot 15°C mo 45°C. Ckopocts Boasl B TpyOax 0,4 m/c. Uucmo tpy6 19.
[TorepsiMu Temyia B OKpYXaroIlyio cpeny npeHeOpeub. TepMuueckue 3arps3HEHHs CTEHOK He
yunutbiBaTh. OmnpenenuTs: 1) KOJUYECTBO OXJaKIAEMOW IKUAKOCTH; 2) TIOBEPXHOCTh
TEeIuIoNepe1aun TeII000MEeHHHKA; 3) COCTaBUTh CXEMY armapara.

3AJJAYA Ne22

ITo BHyTpeHHell TpyOe nuamerpoM 36x3 MM cranbHOro (mapka cramu C1.3) ABYXTpyOHOro
MOJIOTpeBaTelIs MPOTEKAET KUIKOCTh cO cKopocThio 1 m/c. HawanbHas TemnepaTypa >KUIKOCTH
25°C, xoneunas 85°C. ITnotHocTh xuakoctu 850 xr/m’, Baskocts 0,4 cll3, Temoémkocts 3,14
k/x/(xr-K), remonposognocts 0,41 B1/(M-K). B 3a30pe konblieBoro ceueHus: KOHICHCUPYETCS
HaCBILEHHBIN BOJSIHON map ¢ nasineHueM | atu. KonaeHncar ynanserca npu TemnepaType napa,
K03()(PUIMENT TEMIOOTAAYM OT Tapa K BHyTpeHner tpyoe 7000 Br/(m*K). Tlotepsmu Tera u
TEPMUYECKMMHU COMPOTHUBICHUSIMU 3arps3HEHUIl CTeHOK mpeHeOpeub. Ompenenuts: 1) pacxon
IperoLero napa; 2) NoBepXHOCTh Terionepeaaun; 3) COCTaBUTh CXEMY amrapara.

3AJTAYA Ne23

Kunkuit tomyon B kommuectBe 866 kr/u momorpeBaercsa oT 20°C go 60°C OGeHzosowm,
KOHJICHCHPYIOIIUMCS TIPH HOPMaJIbHOM aTMOC(EpPHOM aBIICHHMH B KOJBIIEBOM IPOCTPAHCTBE
IBYXTpYOHOro TermooOMeHHHKa. /luamerp BHyTpeHHel cranbHOM (Mapka ctamu C1.3) TpyOsl
teruioooMeHHuka 44x3,5 mMm. Koadunment reriooraaun ot 6eH3o1a K cTeHKe cocTasisieT 990
B1/(M*K). Onpenenuts: 1) MOBEPXHOCTH TEILIONEPENAUH; 2) HAPYKHYIO TEMIIEPATYPY CTEHKH
BHYTpEeHHEH TpyObl TEIJI000MEHHHKA; 3) COCTaBUTh CXEMY arapara.

3AJJAYA Ne24

B cranbHom (mapka cranu Cr.3) OByXTpyOHOM TermIoOOMEHHMKE BO BHYTpEHHEH TpyOe
nuameTpoM 36x2 MM mpoTekaeT Toiyoldl B konudectBe 1500 kr/u u oxnaxaaercsa ot 90°C no
35°C. Mexny TpybaMu JBHXKETCS OXJaxJjaromas Boja, HarpeBasicb or 15°C mo 40°C.
Kos(pduuument TemnooTnaun or CTeHKH BHyTpeHHeH TpyObl k Boge 580 Br/(m*K). IMorepsmu
TEeIu1a ¥ TEPMUYECKHMHU CONIPOTHBIICHUSIMHU 3arps3HEHUI CTEHOK MpeHedpedb. OnpenenuTs:

1) pacxom BOABI Ha OXJAXKJEHHE, 2) TMOBEPXHOCTHh TEIUIONEpeaadn; 3) COCTABUTh CXEMY
anmapara.

3AJTAYA Ne25

Ha Hapy»HOW NOBEpXHOCTH CTajlbHOrO (Mapka ctanu Ct.3) 3MeeBHKAa AMAMETPOM 28x2 MM M
JUIMHOW 5 M KOHJeHcupyercs mpu 760 MM pT. CT. M30mpomaHoia. JluameTp BHTKa 3MeEEBUKA
coctasiisieT 0,3 M. B TpyOe 3MeeBrKa poTeKaeT Bojia, TeMIeparypa KOTOpoil yBeIMUMBaeTCs OT
8°C no 22°C. Kosdppumuent temnonepenaun 700 Br/(M*K). IToTepn Temna He3HAYUTEIBHBI,
3arps3HEHUSIMH CTEHOK IpeHeOpeub. OnpenenuTs: 1) KOITUUeCTBO KOHACHCUPYIOIIEroCcs CIUpTa
(xr/4); 2) K03QPUIMEHT TEIUIOO0TIaYH CO CTOPOHBI apa;
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3) cocTaBUTh CXeMy amnmapara.

3AJTAYA Ne26

Ha napy’xHOI OBEPXHOCTH 3MEEBUKA, U3TOTOBJICHHIO U3 cTalbHON (Mapka ctamu Ct.3) TpyObl
auamMeTpoM 26x3 MM KoHAeHcupyercs mpu 760 MM pT. cT. 60 KI/4 HachIIEHHOro Mapa
M30IpONMIOBOro cnupra. OTBOA TelIa KOHAEHCALMU IPOU3BOJUTCS BOJIOM, HarpeBaroIencs ot
10°C mo 22°C. Ko>dpduuueHT TemmooTmadn co cTOpoHBI mapa cocraiasger 980 Br/(m*K).
Huamerp BuTKa 3MeeBHKa paBeH 0,23 m. TepmuueckuM COIPOTUBICHUEM 3arps3HEHUN CTEHOK
npeneOpeub. Ilotepu Ttemna He3HauutenbHbl. Onpenenuts: 1) MIHHY TpyObl, M3 KOTOPOM
U3TOTOBJIEH 3MEEBUK; 2) COCTaBUTh CXEMY alIapara.

3AJJAYA Ne27

B cranbHbIX TpyOax auamerpoM 20x2 MM M AJTUHON 2 M KOXKYXOTpYyOHOTO TEIIOOOMEHHUKA CO
ckopocTbio 0,8 M/c mpoxoaut 6eH3on u HarpeBaerca oT 20°C 10 Temmeparypbl KMIIEHUS HpU
760 MM pt. ct. ['peromuii HackIeHHBIH BoIsiHOM map AaBienus 0,8 atu B komuuecTBe 3300 Kr/u
KOHJCHCUPYETCS Ha HapyXHOH MOBEpPXHOCTH TPyO M €ro KOHAEHCAT OTBOJAUTCS MpPHU
Temneparype KonaeHcanuu. KoapduuueHT TemnooTnaud co CTOpoHbl mapa paBeH 10500
Br/(M*K). U3-3a Hanuuus 3arpsA3HEHUN CTEHOK TPYO KOd(D(HUIMEHT TEUIONEPEaaun B annapaTe
Ha 25% MeHblIe paccuMTaHHOTO Oe3 yuéra 3THX 3arps3HeHuid. OnpenenuTs: 1) MOBEPXHOCTh
TeIIoNepeiauu; 2) 4YUCiI0 TPyO W YHCIO XOJOB B TEIUIOOOMEHHUKE;, 3) COCTaBUTH CXEMY
anmapara.

3AJJAYA Ne28

B cransHoM (Mapka ctamu Ct.3) 3MeeBHKe mojorpeBaercs 6enzon ot 20°C mo temmnepaTypbl
KHUIICHUS IPU HOPMaJIbHOM aTMochepHOoM aaBieHuu. [{uamerp TpyObl 563 MM, TuaMeTp BUTKa
500 mMm. HarpeBanue ocyuiecTBisieTcss KOHACHCUPYIOIMMCS Ha BHEIIHEH MOBEPXHOCTU TPYOBI
3MEEBMKA HACBIIIEHHBIM BOJSIHBIM MapoM ¢ nasieHueM 0,6 atu. Pacxonx mapa coctaBisgeT 86,5
Kr/4, a KOOQQUIMEHT TEIOOTAaYM 0T Tmapa K credke pased 12900 Bt/(m*K). Tlotepu
TeIla ¥ TEPMHUYECKHUE CONPOTHUBIICHMS 3arpsA3HEHHM CTEHOK He yuuThiBaTh. Omnpenenuts: 1)
MIOBEPXHOCTH TEIUIONEPEIauH 3MEEBHKA; 2) COCTaBUTh CXEMY amIapara.

3AJJAYA Ne29

benzon B kommuectBe 880 Kr/4 oxJjaxkgaercs OT TeMmmepaTypbl KumneHus mnpu 760 Mmm
pT. ct. 1o 20°C BO BHyTpeHHEH TpyOe ABYXTpyOHOTro TeruiooOMeHHUKa. J[muHa TpyoOBsI,
M3roTOBIEHHON W3 ctamu (Mmapka cramu Cr.3), 0,74 M, OTHOLIEHHE AJUHBI K BHYTPECHHEMY
nuaMeTpy paBHO 20, a TOJNIIUHA CTEHKH 4 MM. XJ1a0areHT — TOIYOJI — ABUKETCS TPOTUBOTOKOM
B KOJblEeBOM 3a3ope. Koddduuuent remnonepenaun or Genzona k toiyorny 210 Br/(m*K).
TepMuueckrue CONMPOTUBIICHMS 3arpsi3HEHUN CTEHOK YYecTb IO UX CPEJIHHUM 3HAYEHUSIM IS
OpraHuydeckux xuakocteid. Onpenenuts: 1) k03(hHUIMEHTH TEMI00TIauH; 2) COCTaBUTh CXEMY
anmapara.

3AJTAYA Ne30

B cranphoit (mapka cramu CT1.3) KOXKYXOTpYOHBIH KUISTHJIBHUK, HMerommidi 61 TpyOy
auaMeTpoM 25x2 MM M BbICOTOM 1 M, mocTynaeT npu TemIepaType KMIIEHHs U ucnapsiercs npu
760 MM pr. cT. Toiyod. Termio mMOABOAUTCS OT KOHACHCHPYIOIIETOCS B MEXTPYOHOM
IIPOCTPAHCTBE HACBILIEHHOI'O BOASIHOIO Iapa ¢ AaBiieHueM 2 aTtu. KoHaeHcaTr He oxnakaaeTcs.
Koad¢uimenTs! TEmooTnauu co CTOPOHBI Mapa M KUISIIETO TOIyoJia PaBHbl COOTBETCTBEHHO
10500 u 1630 Br/(M*K). Ilorepsmu Teruia TmpeHeOpedYb, MOBEPXHOCTH TPyO CYHUTATh
He3arps3HEHHBIMU. OnpenenuTs: 1) pacxol rperolero napa; 2) pacxo/i HCHapseMoro ToIyoa;
3) cocTaBUTh CXeMy amnmapara.

3AJTAYA Ne31

Bo BHyTpeHHel TpyOe aumamerpoM 29x3 MM crampHOro (Mapka crainu CT.3) TOPH30HTAIBHOTO
NBYXTpyOHOTrO TermioooMenHuKa Harpesaercs 0,75 m/a Bomsl ot 20°C mo 50°C. HarpeBanue
MIPOBOJIUTCS HACBIICHHBIM BOJSIHBIM IapoM ¢ jAaBieHueM 2 ata. Koaddunuent temnootnauu ot
napa K CTeHKe BHyTpeHHel Tpy6b 12200 B1/(M*K). TepMuueckue CONPOTUBIEHNS 3aTPA3HEHUM
CTEHOK YYeCTb [0 UX CPEJHUM 3HAYEHMSIM JJIsl BOABI CPEIHEro KauecTBa M BOJSIHOTO Iapa.
Omnpenenuts: 1) yuHy TpyOBI TEMI000MEHHHUKA,
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2) pacxoJ IperoIlero napa; 3) COCTaBUTh CXEMY alapara.
3AJJAYA Ne32
Bo BHyTpenHeil TpyOe nauamerpom 27x2,5 MM cranbHOro (mapka crtamu Cr.3) AByXTpyOHOro
TerrooOMeHHnKa oxyaxkaaercs 2000 kr/4 Tomyona ot ero temmeparypsl kumenus g0 40°C.
Hasnenne 760 MM pr. cT. OXjaxkaeHue MpOU3BOJIUTCS BOAOH, ABMXKYLIEHCS NPOTUBOTOKOM.
Temmneparypa Bomel Ha Bxoge B ammapar 15°C. Pacxom Bomel 6,1 m’/u. Kosddummenrt
TEIUIOOTIau OT CTEHKH TpyObl K Boje cocrapiser 1400 Br/(M*K). Tepmuueckumu
COTIPOTUBIICHUSIMHU 3arpsA3HEHUN CTEHOK mpeHeOpeub. OmnpenenuTh: 1) TemmepaTypy BOJbI Ha
BBIXO/JI€ MX TEIUIOOOMEHHHUKA; 2) ATUHY TpYOBl TEMII00OMEHHHKA;

3) cocTaBUTH cXeMy aIapara.
3AJTAYA Ne33
B tpyGe 3meeBuka oxmaxkmaercss 3500 kr/a 100%-HO#W yKCYCHOM KHCIIOTBI OT TeMIIEPaTypPhI
60°C no 36°C. TloBepxHOCTh TeIUIONepenaud 3MeeBMKa 15 M, auamerp BuTKa 450 MM.
KoHcTpykumoHHBIH MaTepuana 3MeeBHKa — HepkaBeromas cranb. OxiiaxaeHue MPOU3BOIUTCS
BOJIOM, ABIKYIIEHcS MPOTHBOTOKOM, KoTopas HarpeBaercss oT 15°C nmo 27°C. Iuametp TpyO
3meeBuKa 51x3 mMm. [loTepu Temna He yuuThIBaTh. TepMUYECKHE CONPOTHUBIICHMS 3arpsi3HEHUU
CTEHOK TpyOBlI 3ME€EeBHMKa Y4eCTh MO CPEJHUM MX 3HAUEHUSM JUIsl YKa3aHHBIX TETJIOHOCHUTEIEH.
[lotepu Teruia He yuuThiBaTh. Onpenenutsb: 1) KO3PPHUIMEHT TEII00TAaYH OT MOBEPXHOCTU
TpyO 3MeeBHKa K BOJIE; 2) COCTaBUTh CXEMY arrapara.
3AJJAYA Ne34
Haceimennsiii map tonmyosna B koiuuectBe 1000 xr/da konaeHcupyercs npu 760 MM pT. CT. B
KOJIBIIEBOM IPOCTPAHCTBE JBYXTpyOHOro TeruiooOMeHHUKa. [lo BHyTpeHHeH TpyOe mpoTekaer
4000 xr/4 Boxsl ¢ HauanbHOM Temnepatypoil 10°C. KoahdumenTsl TemooTaaqm co CTOPOHbI
mapa TOJIyoJla ¥ BOJbI paBHbI cOOTBETCTBEHHO 1160 1 960 B1/(M*K). Tommuna CTeHKH TPYOBI,
BBINOJIHEHHOM M3 cTanu (Mapka ctanu Cr. 3), coctaBnsger 4 M. [loTepsimu Teruia npeHeOpeyb,
CTEHKH TpyO cuuTaTh He3arpsa3HEHHbIMU. Onpenenuts: 1) cpeaHue TemrnepaTypbl BHyTpEHHEH U
BHEIIIHEH MOBEPXHOCTEH CTEHKHM BHYTPEHHEH TPYOBI; 2) COCTaBUTh CXEMY amrapara.
3AJTAYA Ne35
B konbLeBoMm mpocTpaHcTBe cTaibHOro (Mapka ctamu C1.3) OBYXTpyOHOrO TEmI00OMEHHHUKA
KOHJIeHcupyeTces pu 760 MM pT. CT. HACBIIIEHHBIN Map U30IPONUIOBOro cnupra. OTBOA TeIuia
KOHJCHCALlUM TPOU3BOAMTCA BOnOHM, Harpesaromeiics or 12°C no 26°C. Pacxon Boxbl BO
BHyTpeHHel Tpy6e auamerpom 36x3 mm coctasiser 1300 kr/4. Koadduuuent rennootaauu co
croponsl mapa pasen 1080 Br/(M*K), morepu Terma B OKpy»Karolyo Cpeay COcTaBisoT 3350
kJ>x/4. TepMuueckuMuU COPOTUBIICHUSIMHU 3aTrPs3HEHUHN CTEHOK TpyO npereOpeds. OnpenenuTs:
1) anuHy BHYTpeHHEH TpyObl TEINIOOOMEHHUKA; 2) PacXo IPEIOLIero napa; 3) COCTaBUTh CXEMY
anmapara.
3AJTAYA Ne36
Metanon B konuuectBe 80 T/4 moctymaeT B TpyOHOE MPOCTPAHCTBO OJHOXOJIOBOTO
KOXKYXOTpyO4aTroro TeriooOMeHHHKa, e HarpeBaercs oT 15 nmo 40°C ropsueid BOjOH,
nocTtynaronief B MeXTpyOHOe TMpocTpaHCTBO U oxjaxkpatouieiics ot 90 go 40°C.
TennooOmennuk umeer 111 Tpy6 auamerpom 25x2 mm. Koadduiment rernooraaun ot Boabl K
Hapy)HoM noBepxHocTn Tpy6 930 Br/(M*-K). Onpenenuts: 1) k03pGHUIMERT TEIIOOTAaYN OT
BHYTPEHHEH MOBEPXHOCTH TPYO K METaHOIY; 2) JUIMHY TPYyO TEII00OMEHHUKA.
3AJJAYA Ne37
JUist OXJMaXKA€HUsT BOJBI, MOCTYHAIOIIEH BO BHEIIHIOW TPyOy ABYXTPYOHOrO TEIIOOOMEHHHKA,
WCTIONB3YETCSl XOJOIUIBHBIN paccos (pacTBOp XJopHaa Kaublius ¢ KoHIeHTpanuend 24,7%
Macc.) HarpeBatoumuiicss ot -25°C nmo -15°C. Cpennsis temmnepatypa Boabl 4°C. Juametp
BHYTpeHHEeH TpyObl TeruiooOMeHHuKa 25x2 MM, nnuHa 3 M. OmnpenenuTh BO CKOJBKO pas
YBEIUUUTCS KOO(PPUIMEHT TEmI00TIauud OT paccojia K MOBEPXHOCTH TPYOBI, €CIU CKOPOCTb
JBIDKEHUs paccoiia yBennauth ¢ 0,1 m/c mo 1,2 m/c.
3AJJAYA Ne38
B TpyOHOM mpocTpaHCTBE 0JIHOXO/I0BOTO KOXKYXOTPYyOUaTOro TemjI00OMEHHHUKA HArpeBaeTcsl OT
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15 no 42°C merunoBblii cnupT, pacxox 81 1/4. B MexXTpyOHOM MPOCTPAaHCTBE MPOTUBOTOKOM
MPOXOAMT BOJIa, TeMIiepaTypa koTopoit uamensiercs ot 90 no 40°C. KoaddunmeHt Temioornaun
OT BOJBI K HAPYKHOM mosepxHocTH TpyO 840 Br/(M*-K). Yucno tpy6 TemmooOMennnka 111, ux
BHYTpeHHUN 1uamerp 25x2 wmM. [lpm pacuere ydecTb TEPMHUYECKHE CONPOTHBIICHUS
3arpssHeHuil  cteHok. Ompenenutsh: 1) 00BEMHBIA pacxom Boabl (M°/4); 2) KodduiEeHT
TEIUIOOTa4M OT MOBEPXHOCTH TpyO K MeraHony; 3) koddduuueHT Teruionepenauu; 4)
MOBEPXHOCTH TEIJIONEPEIau U JUIMHY TeII000MEHHHKA.

3AJJAYA Ne39

[Io KonbLIEBOMY NPOCTPAHCTBY T'OPH3OHTAJIBHOTO JBYXTPYOHOIO TEIJIOOOMEHHHKA CO
ckopocthio 0,9 M/c mBmxkercs 98%-nast cepHas kucioTa, oxnaxnasch or 80 mo 64°C. Bo
BHYTpEeHHEH TpyOe TernooOMeHHUKa IPOTUBOTOKOM JIBUXKETCS BoJia, Harpesasich oT 20 1o 50°C.
Huametpsl TpyO 54x4,5 u 26x3 MM. KoadpduiueHT TenaooTaaqu oT NOBEPXHOCTU TPYOBbI K BOJIE
1400 Br/(M*-K). Ompenenuts: 1) KodQGUIMEHT TEMWIOOTAAYM OT CEPHON KHUCIOTHI K
MOBEPXHOCTHU TPYOBI; 2) KO3PPUIIMEHT Teruionepenadn; 3) JIUHY TpyO TeriooOMeHHUKA.
3AJTAYA Ne40

B cranbHbIX TpyOax nuaMerpoM 25x2 MM OJJHOXOJIOBOTO KOXYXOTpyO4aToro TermiooOMeHHUKA
co ckopoctbio 0,75 M/c mpoxoauT Todyoi, HarpeBasch oT 20°C 1o TemrepaTypbl KHIIEHUS.
Harpes ocymiecTBisieTcsi HachIIIEHHBIM BOJASIHBIM IapoM, MUMerolieM AaBieHue 1 atu. Pacxon
napa 3 1/4. KoadduuuenT Ternooraaun co croponsl napa pased 10000 Br/(m*-K). Onpenenuts:
1) MOBEpXHOCTH TEIUIONEPEAAYUN; 2) YUCIIO U JUTMHY TPYO TEIITIOOOMEHHHKA; 3) COCTaBUTh CXEMY
anmapara.

3AJTAYA Ned41

B xomnbiieBOM 3a30pe ABYXTPYOHOTO TEINIOOOMEHHHMKA JBIKETCS BoJa co ckopocThio 0,5 m/c,
HarpeBasich oT 22 g0 46°C. Bo BHyTpeHHell TpyOe auamerpoM 45x2 MM NPOTHBOTOKOM
JBIDKETCS XJIOPOEH30J1 OXJIaXJasich 0T TeMnepaTypsl kunenus 1o S0°C. Pacxox xmopbenzoina 3
/4. Kooduument Ttemmoormaun co cTopoHbl xjopbensoma 530 Br/(M*K). TemmossiMu
norepsMu npeHeOpeub. Ilpu pacuére yuecTb TepMHUUECKHE CONPOTUBICHUS 3arps3HEHUH.
Onpenenuth: 1) nuamerp BHemrHEH TpyObI; 2) MOBEPXHOCTh TEIUIONEpeaadr; 3) COCTAaBUTH
CXEMy amnrmapara.

3AJTAYA Ned?2

B crampubix TpyOax (mapka cranmu X18H10T) ueThIp€éXxxoq0BOro KOXKYyXOTpPyOUaToro
TEII000MEHHUKA JABMXKETCS HUTpoOeH301 HarpeBasdch oT 20°C no TemmepaTypbl KHUIIEHUS,
HACBIILIEHHBIM BOJSHBIM IApOM, HaxoAsmuMmcs nox aaBieHueM 50 arta ¥ NOCTyNAaroIUM B
MeXTpyOHOe TTpocTpancTBO. Pacxon mapa 10 1/4. KoaddurmenT tenmootaaun co CTOPOHHI Tapa
9000 Br/(M*K). Tlpu pacuére mnpeHeOpedb TEIUIOBHIMU TIOTEPIMH M TEPMHUYECKUMU
COTIPOTUBIIEHUSAMH 3arpsizHeHui. OmnpenenuTs: 1) MOBEpPXHOCTh TEIUIONEepeAayuu; 2) 4YUCIO U
INIUHY TpyO TernaooOMeHHMKa; 3) COCTaBUTh CXEMy alllapara.

3AJTAYA Ne43

Hns nogorpeBa 0,25 n/c meranona ot 20°C 10 Temmeparypbl KHUIEHHS HCHOIb3YETCs
HACBIIICHHBIM BOASHOM Map moj naBieHueM 4 ara. HarpeB oCymniecTBISETCS B 3MEEBUKE
quamerpoMm 20x2 MM, JIMHOM 5 M, COCTOSIIUM M3 5 BUTKOB C auaMeTpoMm BHUTKa 310 mwm.
Omnpenenuts: 1) pacxon mapa; 2) 3amac Mo MOBEPXHOCTH TEIIOTepeIayun.

3AJTAYA Ned4

[To 3meeBuky mpoxomut 1,5 1T/4 Tomyousa, oxmaxpatomierocs oT 90 mo 30°C. OxmaxaeHue
MIPOM3BOJIUTCS BOJOM, Harpeatomieiics oT 15 no 40°C. Tpyba 3mMeeBHKa cTaibHas JUAMETPOM
57x3,5 mMm. Kosdpdumment remnooraaun co croponsl Boasl 580 Br/(m*K). J/lmamerp BHTKa
3meeBuka 0,4 M. OmnpenenuTh HEOOXOOUMYIO JJMHY 3MEEBHKA M PAacXol BOAbBI, YuTs
TEPMHUECKHE COMPOTUBIICHUS 3arpA3HEHHUI CTEHOK.

3AJTAYA Ne45

B temnooOmeHHMKE «TpyOa B TpyOe» MPOU3BOAMTCSA OXJIAXJACHHE 3TaHOJAa OT TeMIEepaTypbl
kuneHuss no 20°C, BoAoH, MNOAAMOIIENHCS B KOJNBLEBOM 3a30p M HUMEIOUIEH HaydajabHYIO
temmniepatrypy 7°C. CkopocTh TeueHust metanosia 1,5 m/c, Bombl — 2 wm/c. TemmooOMeHHUK
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coctout u3 Tpyo mamamerpamu 42x3,5 u 25x3 MMm. TpyObl TeriooOMEHHUKA 3arpsi3HEHHBIE.
Onpenenuts: 1) KOHEUHYIO TEMIIEPATYPY BOJIbI; 2) K03 puimeHt

Terutonepenayn; 3) IIomaab MOBEPXHOCTHU TEIJIONEPEaau U JJIMHY TeII000MEHHHKA.
3AJTAYA Ned6

B MexTpyOHOE MPOCTPAaHCTBO KOXKYXOTpyOUaTOro KOHAEHcaTopa MoAaéTcss MpU HOPMaJbHOM
atMochepHOM JdaBieHHM Tapel OenH3oma. OOpasyrommuiicss KOHJEHCAT OTBOAUTCS 0e3
oxJlaxkJieHus. B kauecTBe XJlagareHTa UCMOJIb3yeTcsl BOAA, MOCTYIAIONIas BO BHYTPUTPYOHOE
npoctpanctBo M HarpeBatomasicss oT 20 go 30°C. CkopocTh BOIBI BO BHYTPUTPYOHOM
IpocTpaHcTBE cocTaBisieT 1,5 m/c. XapakTepuUCTHKH KOHJEHCATOpa: AuaMeTp Tpyo 25x2 M,
mmHa Tpyo 3 M, uuciao TpyO 384, umcio xom0B 6. TepMHUYECKUMHU COMPOTHUBICHUSIMHU
3arpsi3HEHU CTeHOK mpeHeOpeub. Ompenenuts: 1) pacxon Oenszona; 2) kodhduimeHt
TEIUI00TIauM; 3) 3amac 1o IIIOMa i OBEPXHOCTH TEIUIONEpe1adH.

SAJTAYA Ned7

B TemiooOMeHHuKe «Tpyba B TpyOe» MpPOM3BOAMUTCSA OXJIAXKIACHHE METaHOJa OT TeMIEepaTypbl
kunenust 1o 25°C, BojoM, Mojaromielcss BO BHYTPEHHIOI TpyOy M HUMeoIell HadalbHYIO
temmnepatypy 10°C. Ckopocts Teuenust metanona 0,5 m/c, Bombl — 1 m/c. TemmooOMeHHUK
coctouT u3 Tpydo mamamerpamu 42x3,5 u 25x3 mMm. TepMUYECKUMHU COMPOTHBICHUSIMHU
3arpsizHeHui npeHedpeub. OnpenenanTs: 1) KOHEUHYIO TeMIIEpaTypy BOJbI;

2) xo3pduuument Ttemnmonepenaud; 3) IIIOLIa[b TOBEPXHOCTH TEIUIONEpeNayu U JUIMHY
TEMI000MEHHUKA.

3AJTAYA Ne48

B cranpHbIX TpyOax nuameTpoMm 25X2 MM OJHOXOJOBOTO KOXKYXOTpPyO4aToro TerjiooOMEHHUKA
co ckopoctbio 0,75 M/c mpoxoauT Todyoi, HarpeBasch oT 20°C 1o TemmepaTypbl KHIIEHUS.
HarpeB ocymiecTBisieTcsi HachIIIEHHBIM BOJASIHBIM IapoM, UMerolieM AaBieHue 1 atu. Pacxon
napa 3 1/4. KoadduienT Termnooraauun co ctoponsl napa pasen 10000 Br/(m*-K). Onpenenurs:
1) MOBEpXHOCTH TEIUIONIEPEAAYUN; 2) YUCIIO U JUTHHY TPYO TEIITIOOOMEHHHKA; 3) COCTaBUTh CXEMY
amnmapara.

3anada 29

Omnpenenure ko3 dumment auddysuu azora B Bozayxe npu temneparype 30 °C u naBiaenun |
krc/cm”. CpaBHUTE TOMYYEHHOE PACUETHOE 3HAYEHHUE C IKCIIEPUMEHTATLHBIM.

3agaua 30

Omnpenenure kodhdumuenT muddys3un stanona B Boje mnpu Temmeparype 50 °C. CpaBawute
MIOJIyY€HHOE Pacu€THOE 3HAUYEHUE C KCIIEPUMEHTAIIBHBIM.

3amaua 31

Onpenenure ko3 duument quddy3un stTanona B Boje npu temmneparype 50 °C, cunrast pacTBop
CWJIbHO pa30aBieHHbIM. CpaBHHUTE MOJyYEHHOE pacu€THOE 3HAUEHUE C KCIIEPUMEHTAIbHBIM.
3anaua 32

B abcopbepe mon naeneHmeM 1 Kre/cm? MPOM3BOAMTCS IOTJIONIEHME aMMHAKa BOJOM M3 €ro
cMecH ¢ Bo3ayxoM. CunTasi paBHOBECHYIO JIMHMIO MPSIMOW, HaWJIUTE ypaBHEHHWE PAaBHOBECHOU
JUHUM B OTHOCHUTEIBHBIX MAaCCOBBIX M OTHOCHTEIbHBIX MOJBHBIX KOHIEHTpALUAX, €CIU
KoHcTaHTa ['eHpH B ycnoBusax abcopOuuu cocrapiuser 1507 M pT. CT.

3anada 33

Jns ycnoBuit 3amaun 32 omnpenenuTe KOJIMYECTBO MOTTOMIEHHOTO a0COpOTHBA, €CNIM CTENEHb
noryomenusi cocrabisger 80 %, a Ha abcopbumro momaércs 10 000 m3/4 Ta3oBoil cMecu TpH
temneparype 20 °C, cogepxameit 15 % abcopOTuBa.

3anada 34

s ycnosuit 3aau 32 u 33 onpegenute pacxoj abcopOeHTa (NOTJIOTUTENSA) U COCTAaB JKUIKOM
¢da3pl HA BBIXOJAE W3 abcopOepa, eciau kodpduimeHT u30bITKa morioturens 1,4. OpoiieHne
abcopbOepa MPOU3BOAUTCS YUCTHIM MOTIOTHTEIEM.

3anaya 35

Hns ycnoBuit 3amad 33 u 34 mocTpouth pabouyyi0 M PaBHOBECHYIO JIMHUM M OIPEICIUTh
JBIDKYIIIYIO CHITY TIpoIiecca abcopOIuu.
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3agaua 36
Boay HacelmarooT yriekuciasiM razoM mpu Temmepatype 15°C u pgaBiaeHum 2 Kre/cM2.
[TomyueHHsbIi pacTBOp mojaéres B aecopOep, rae MPOUCXOANT YAAJCHHUE YITIEKUCIIOTo Ta3a Mpu
temneparype 40°C u napnenuu 1 xkrc/cm2. OnpenenuTs KOHIIEHTPAIMIO YTIEKUCIIOTo ra3a B BO-
Jie Ha BBIXOJIE U3 JAecopOepa U CTeTeHb U3BJICUCHHUS.
3anmaga 39
Paccuntath MOTOKM, cCOCTaBbl M (DU3UKO-XUMHUYECKHE CBOWCTBA (IUIOTHOCTH, BS3KOCTH,
TEII0EMKOCTh, YACNIbHYIO TEIUIOTY (ha30BOTO Mepexoja) B peKTU(UKAIIMOHHOW KOJOHHE, TIe
npousBoautcs pasaenenue 1000 kr/u cMecu metaHon-Boaa. CoaepikaHue MeTaHOJIa B MCXOIHOM
cmecu 20% moit., B guctiinsate 95% moit., B kyooBoit xkuakoctu 5% moi. Kosddurment 3amaca
(erMbl OnpeaenuTh 1Mo YIpoIEHHOMY ypaBHeHHI0 AHaepByaa-Jxununenaa. [loctpouts x-y u
t-X,y IMarpaMMbl, Ha X-y JuarpaMme MoCTpOUTh paboyue JIMHUY.
3agaua 40
Hna ycnoBuit 3amaun 39 onpenenuTh TEIUIOBYIO HArpy3ky jeduiermMatopa M KUISTHIbHUKA
pekTH(PUKAIMOHHON KONIOHHBI. CMech MOAAETCs Ha PEKTU(UKAIIMIO HArPEeTON 10 TeMIepaTypbl
kuneHus. [lorepu Temna coctaBasroT 5% OT TEMIIOBOW HArpy3KH KUMSATHIHHHUKA.
Bagaua 41
Jnia ycnoBuit 3agauun 39 paccuutath JUaMeTp peKTU(PHUKAIMOHHON KOJIOHHBI, €CITH:
a) KOJOHHa HacaJoy4Has, 3all0jHEHAa B HaBal KojbllamMu Pammra pazmepom 50x50x5 mm; 0)
KOJIOHHA TapeibyuaTasi C CHTYaThIMU TapeIKaMu;
B) KOJIOHHA TapenbyaTas ¢ KOJIMAYKOBBIMU TapesKaMH, JUaMmeTp Kosnadka 60 MM, paccTosiHUE
OT BEPXHEro Kpast KOJIMayKa JI0 BBIIIEPACIOIOKEHHOM Tapenku 0,5 M.
Sagaua 42
Jnsa ycnoBuit 3amaun 41 paccyuTarh 4MCIO €AMHUII IIEPEHOCA, BHICOTY €AMHMIIBI IEepeHoca U
BBICOTY HACaJIKM, €CIM KO3 (UIIMEHT Maccomnepeaayy Al BEpXHEel 4acTH KOJIOHHBI COCTABIISIET
0,033 kmonnb/(M*-¢), nus mykrek 0,041 kMob/(M?:c).
3agaua 43
g ancopOuuonHoit ounctku 40 %-ro BOJHOTO pacTBOpa STWJIOBOTO CIUPTa OT MpUMecei B
ancopb6ep nuamerpoM 0,8 M 3arpyskeHo 180 kr aktuBupoBanHoro yriis mapku CKT- 4.
Hunuaapudeckue rpanyiibl yrias uMeroT quamerp 1 MM, Beicoty 3 mm. Kaxymascs mioTHOCTb
yactuil 670 Kr/M’; HACKITIHAS TUIOTHOCTH Tpanyst 430 kr/m’.
3a 1 yac B anmapare ounmaercs 90 m° xuakoctr pu Temneparype 20 °C. OnpenenuTs:

1) PexxuM TeueHHst KHUIKOCTH B CIIOE.

2) N'unpaBnuueckoe COMpOTUBICHHUE 3EPEH.
Paznen 4. Ilpomecchl M anmaparbl pasjesieHMsi TreTeporeHHbIX cucreM. (OcHOBHBbIE
rHAPOMeXaHUYeCKHe MPouecchl)
3agaum A1 caMOCTOSITeIbHO padoThl HA CeMHUHAPax
3anaua 44
BIIAXXHOCTHIO 14 %macc. (1o mpocymku!).
TBEpable YacTUIBI OCaJKa MMEIT ILIOTHOCTH pS = 1600 kr/m’; pasmep wactui (xuamerp
SKBUBAJIEHTHOTO I1apa) do = 200 mkwm; daktop dopmsl y = 0,3.
Paccunrtath yneiapHOE CONPOTUBIIEHUE CIIOSI OCAAKA.
3anayva 45
OUIbTPOBAIBHBIM NAaTPOH M3rOTOBJIEH NPOKATKOM M CIEKaHMEM Iopomika TuTaHa. Jluct
MaTpoHa TOJIIHUHON 4 MM UMEET MOPBI pa3MepPOM 5 MKM; COTPOTUBIIEHUE 3TOH (QUIBTPOBAIBHOMN
[IEPETOPOJIKH, HANIEHHOE TIPH JTab0PATOPHBIX UCIIBITAHUAX, cocTaBiseT 2,8-10' M.
Paccunrath 105110 CBOOOAHOTO CEUEHHUS EPETOPOIKH.
3agaua 46
Paccunrtath yaenpHOE€ CONPOTUBICHHUE OCa/Ka, COMPOTUBJICHUE (PHIBTPYIOLIEH MEPEropoIKH U
BpeMs (PUIBTPOBAHMS Ha MPOMBIIUIEHHOM HyTY-(QUIBTpe Muiomanpo 10 M* npu U30BITOYHOM
nasnernn 1,5 atu m Temmeparype 20°C 15 m® Bogmoli cycnensum, comepxameit 10% (006.)
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TBEPIOM (a3bl, eciiu pu Ja00PATOPHOM UCTIBITAHUHU Ha GuibTpe quamerpoM 10 cMm 3a 5 MUHYT
o6bu10 monyueHo 0,4 n ¢unpTpara, a 3a 30 munyT — 1,2 1. [lopazHocts ocanka cocrasinser 0,3.
Onpenenutb BpeMsi POMBIBKH OCajKa, €cIl 00bEM MPOMBIBHOW BOJBI BTPOE MEHBIIE 00BEMa
¢bunbTpara.

Sagaua 47

Paccunrate mnoBepXxHOCTh OapabaHHOrO BakyyM-(UIbTpa, Ha KOTOPOM IPOU3BOJIUTCS
pasznenenue 15 T/u cycnensuu Mmena B Boae npu temmeparype 20°C. Honst tBEpnoit dasbr B
cycnien3un 10% (macc.), BIaXXHOCTh nofydeHHoro ocajka 20% (macc.), GuiabTpaT NpakTHUECKH
cBoOoneH OT TBepAoi ¢a3el. [ons morpyxeHHoil moBepxHocTH ¢uubTpaTta 0,35. ITokazanus
BakyymmeTpa 650 mum pt. 1. Yactora Bpamenus 6apabana 0,4 mun™. VaensHO€e CONPOTUBIICHUE
ocajika 5-10" M?, conpoTusnenne GuIbTPOBAIBLHOM Meperopoaku 8-10' M.

3anava 48

Onpenenuts HEOOXOAUMOE YHCIIO MApaJUIeNIbHO paboTamuX HyTY-QUILTPOB quamerpoM 1,2 M
Kb, B KOTOPBIX OTAEJSIOTCS KPUCTAJIbI COMIbI OT €€ HACBIIIEHHOTO BOJHOTO pacTBOpa MpHu
IIoTHOCTL pactBopa 1168 kr/m’. Conepxanue TBEpmON (asel B cycneHsuu 5 %macc.;
BJIIQXKHOCTB IOJTy4aeMoro ocajaka 45 %macc.

He Gonee uem 3a 60 MMHYT Hamo mojiy4arth 5,4 M’ QuIbTparta, IPaKTHYECKH CBOOOIHOIO OT
TBEPABIX YACTHII.

@unbTpOBaHKE NMPOBOJUTH IPHU paspexeHuu 510 MM pT. CT.

OnbiTaMu  YCTaHOBIEHO, YTO YAEIbHOE CONPOTUBIEHHE Ocaaka cocraBiser 8,64:10'" M2 a
COnpoTHBIEHHE GUIBLTPOBANBHOM neperopoaku 2,03-10° M,

Onpenenuth Tak ke, Kakasg Macca ocajka OyJeT IMojlyueHa, U KakoBa Oy/aeT ero BbICOTa Ha
¢buIbTpe M0 OKOHYAHUU Mporiecca?

3agaua 49

Ha ¢unbsTp-npecce, cocrosmum u3 pam pazmepoMm 1000x1000x45 MM U uMErOmuaM OOITYIO
IWIOMmaas TOBEPXHOCTH (GuibTpoBanus 80 M°, mnpenmonaraercs pasienath 18 T BoaHOl
CYCTICH3UHU HEPACTBOPUMOIO BEIIECTBAa, cojaepxkarnieil 8§ %macc. TBEPIO (a3bl ¢ MIOTHOCTHIO
vactur 2000 kr/m’.

Koneunast B1aXxHOCTh ocagka MOKeT ObITh 36 % Macc.

Temnepatypa paznensiemoii cycnenzuu 30 °C.

M3BeCTHO, 4YTO YAENbHOE CONPOTHBIEHHME CJOS ocamka cocraiager 2,91-10* M2, a
conpoTusiieHre GUILTPOBAILHON neperopoaku 1,22:10" M,

Omnpenenutpb, Kakoe JaBJICHUE CYCHEH3UU Ha BXoje €€ B QuiIbTp (MO MOKAa3aHUI0 MaHOMETpPA)
JIOJDKEH cO3/aBaTh HACOC, YTOOBI cTaaus (GUIBTPOBAHUS 3aHUMaa He Oojiee 20 MUHYT.
Bo3moxHO 11 0ThuiIbTpoBaTh Ha JaHHOM (QMIbTpe Bce 18 TOHH MpH 3aJaHHBIX YCIOBUAX 0€3
OCTAaHOBKH amnmapara Ha OYUCTKY?

3anmayga 50

B BepTukanpHOM HmMHApUYeckoM anmapare «KCy» mpou3BoauTCs OXJaxKIeHHE chepUudecKux
rpaHyJ]l HUTpaTa aMMOHHMSI B MIOTOKE aTMoc(epHOro Bo3ayxa. Bo3ayx, uMeromuid TemMneparypy
23 °C, mpu atmochepHOM JaBieHHU 733 MM pPT. CT. Mmojaércs MoJA PEmETKy ammapara c
pacxozmom 150000 m*/4 (B mepecuére Ha HOpMAIIbHBIE yCIIOBHUA!).

OxJlakaemMble TPaHyJbl C KaXYIIEHCS MUIOTHOCTBIO pS = 1660 Kr/M® UMEKT ClieayrOIuii
(hpakIMOHHBIN COCTaB:

Dpakius, MM 1...2 2..3 3..4 4...5
CoJnepxaHue yacTull, YoMacc. 11,3 82,7 4,3 1,7
Cpennmii nuamerp rpanya ppakmun, mm 1,41 2,45 3,46 4,47
HachInHas II0THOCTb 3THX IpaHyll prac = 860 Kr/m’.

Onpenenuth HUKHUA U BEPXHUI Mpeaenbl CKOPOCTH BO3/1yXa, IPU KOTOPBIX BO3MOXEH PEXHUM
TICEB/I00KIKEHUSL.

KonTpoJbHblii padoTa

KontpoabHas padora no teme 1
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LleHTpoOEKHBI HacoC MOAAET OPraHUYECKYIO KUAKOCTh (AaHWIMH) U3 OTKPHITOH EMKOCTH B
HaIMoOpHBIA Oak, HaXosuics Beime Ha 2 M. Pacxop skunkoctu coctasiset 0,5 1/4. HamopHsrii
0aK HaxoAWuTCs MOA H30BITOUHBIM AaBieHHeM 1,8 atu. ATMocdepHOe IaBI€HHE COCTABISET
741 mMM. pT. cT., Temnepatypa 40 °C. BcacoiBatomuii TpyOonpoBoa umeet nuametp 20%2,5 MM u
JUIMHY 5 M, HarHeraTenbHbI TpyOompoBox nuamerp 14x3 mm u juymmny 8 M. Koaddumuent
THJIpaBIMYecKoro TpeHus (koddduument Jlapcu) npuHATH 1isi 000UX TpyOONpPOBOIOB paBHBIM
0,06. CymMa MECTHBIX CONPOTHBIICHUH BcachIBarollero TpyobompoBoaa 6,5, HarHeTaTeIbHOTO
Tpy6omnpoBoaa 37.

Onpenenure:

1) motrepu Hamopa BO BCaChIBAIOIIEM U HarHETaTEeJIbHOM TPyOONnpoBoIax

2) Hamop Hacoca, He0OXOAUMBIN AJIst pabOTHI HA JJAHHYIO CETh

3) MakcUMaJbHYIO BBICOTY BCAacChIBAIOUICH JMHHM, €CJIM 4YHUCIO O0OpOTOB pabouero Koseca
1eHTpobexkHoro Hacoca 2900 06/MuH

KonTtpoubHas padora mo reme 2

BbimonHuTe TOBEPOYHBIN pPACYET BEPTHUKAIBHOTO KOXXYyXOTpPyOuaTOro MojorpeBareis, B
KOTOpPOM Mpou3BoAuTcs HarpeB 124 1/4 opranuueckoit xunkoctu (metanon) ot 20 °C go 58 °C.
Jlnsi HarpeBaHUsl MCIONb3YETCs HACBHIIICHHBIN BOASHON Map, MOJAIOIIMICS B MEXTpyOHOE
MIPOCTPAHCTBO TEIUIOOOMEHHUKA M0/ M30BITOUYHBIM JlaBieHueM 2 krc/cm?. AtmochepHoe
nasnenue 745 MM pt. cr. TernnoBbiMH noTepsamMu npeHedpeysb. [Ipu pacuére yuecTsb 3arpsa3HeHUs
CTEHOK TPYO TETUI00OMEHHUKA.

XapaKTepUCTUKU TEeIJI000MEHHHKA:

[Tnomans nosepxnHoct 4 = 61 M?, tuameTp koxyxa D = 600 MM, niuna Tpy6 L = 3 M,

araMeTp TpyO 25x2 MM, uncio xooB k = 1, uucno Tpy6 N = 257

KouTpoubHas padora o reme 3

B HenpepbIBHO JeHCTBYyIOIIEM HacaJo4HOM abcopOepe MpOM3BOIUTCS YJIaBIMBaHUE MapoB
OeH30J1a U3 MapOBO3AYIIHON CMECH YUCTHIM COJISIPOBBIM MACIIOM IPH CIAEAYIOLIUX YCIOBUSX:

1) IpoussoaurenbHOCTh abcopOepa 1000 M*/4 apOBO3LYIIHON CMeCH;

2) laBnenue B abcopOepe 760 mm pr. cT, Temneparypa 30°C;

3) Conep:xanne OGeH3051a B UCXOAHON cMmecH 5% 00.;

4) Ynasnuaercs 80% mocTymaromniero B abcopoep OeHzona;

5) Konnentpamusi OeH3oia B BbITEKawomeM u3 abcopbepa macne coctaBisier 75%, OT

N . No=0.75- =¥,
PaBHOBECHOW C KOHIIEHTpAallMeN BXOLAIIEro raza ~ * o ]";

6) Muametp abcopbepa 1 m;

7) Hacanka u3 xoner Pammra 25x25x3;

8) Koaddunment cmaunBanus Hacaaku 0,95;

9) Ko duuuent macconepenaun K, = 0,7 kr 6en3ona/(m*-9ac Kr 6eH301a/KT BO31L.);

F & o -
10) YpaBHeHue paBHOBECHOU JINHUU =054
OnpenenuTs:

1) BeicoTy Hacaaku

2) Pacxopn nornoTturens

CocTaBuTh cxemy ammapara
KonTpoJsbHas pabora no teme 4

B pexTuduKalMOHHYIO KOJOHHY C CHUTYaTbIMM MEPEIMBHBIMHM TapejKkaMH IOCTyHaeT Ha
pasneneHue OMHApHAs CMECh OCH30JI-TONIYOJI, coaeprkaHue OeHzona B koTopou 35 % macc. B
mpolecce pasfeneHus mnonydarot 3,6 T/4 guctuiuitaTa, coiepskamero 94 % macc. 6eHzona, u
KyOOBYIO HJKOCTb, cojepxaiyio 94 % macc. tonyosna. [/laBieHue B KOJIOHHE HOPMAaJIbHOE
atMocdepHoe. OTHOCHUTEINIbHAS JIETY4eCTh KOMIIOHEHTOB ITOCTOSIHHA U paBHa 2,5.

OnpenenuTs:

1) MaccoBble pacxo/ibl HCXOAHOM cMecH U KyOOBOM JKUIAKOCTH

2) ®nerMoBo€ YHCIIO, HaiJsi MpeABAPUTEIBHO MHUHUMaIbHOE (JIETMOBOE YHUCIO, U

(OTHOCI/ITeJ'ILHBIC MacCCOBBLIC I[OJ'II/I).
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3) AuaMeTp KOJOHHBI M0 €€ HUKHEMY CEUEHHIO, IPUHSB TEMIEPATYPY KUJIKOCTH U Mapa B 3TOM
cedeHuH npudau3nTenbHo paBHbiME 110 °C

4) BeicoTy KOOHHBI, eciu Tapenapdarbiii KIIJ[ kononHbl coctaBnser 60%, a paccTOsIHUE MEXTY
tapenkamu 0,5 M

5) IlocTpouts paboure TMHUU PEKTUPUKAITMOHHON KOJIOHHBI

3.1.2. MeTtoauueckue MaTepuaJibl, OIpeaessiloNIHe MPoUeIypbl OUEHUBAHHUS 3HAHUIM,
YMeHMii, HAaBBIKOB MW (WJM) ONBITA /AeATEJbHOCTH B XO0Jl€ TeKYyllero KOHTPOJIs
ycneBaeMoCTH

Keiicol (cuTyanuu u 3a1a4M ¢ 3aJaHHBIMHU YCJIOBUSIMH)

OOyyaromuiicss JOMKEH YMETh BBIJEIUTH OCHOBHBIE TIOJIOKEHUS M3 TEKCTa 3a/Jauu,
KOTOpbIE TPEOYIOT aHaIM3a U CIyXaT YCIOBHSIMHU perieHus. VIcXoas U3 MOCTaBIEHHOTO BOIIPOca
B 3a/laye, MONBITaThCS MAaKCUMaJbHO TOYHO OINPEAETUTh MPOOJIEeMy U COOTBETCTBEHHO PEIIMThH
ee.

3amayr MOTYT pelaThCcsl YCTHO W/WIU MuUcbMeHHO. [lpu pemeHun 3agad Takxke Ba)KHO
NpaBWIbHO CGHOPMYIMPOBATH W 3alUcaTh BONPOCH,, HAaYyMHAasg ¢ Oojee OOMMUX U, KOHYAs
YaCTHBIMHU.

Kpumepuu oyenusanusi — O1jeHKa yYUTHIBAET METOJIbI M CPENICTBA, UCIIOJIb30BAHHBIE TIPU
peIIeHUN CUTYaIIMOHHOM, TIPOOJIEMHOM 3a/1a4u.

OneHka «omauyHO» CTaBUTCA B CiIydae, KOTJa OOy4YalOUIMiiCS BBIMOJHUJ 3a/laHUe
(pemmi 3amavy), UCIONB3YS B MOJHOM 00bEME TEOPETHUECKHE 3HAHUS U MTPAKTUUYECKHE HAaBbIKHU,
MOJTy4EHHBIE B IpoIiecce 00yUeHusl.

Onenka «xopouwto» CTaBUTCS, €clid OOYUaIOLIUICS B 11€JIOM BBIIIOJIHUI Bce TpeOoBaHUS,
HO HE COBCEM YETKO OIPENENSeTCsl ONOpa Ha TEOPETHUYECKUE IIOJIOKEHMSI, M3JI0KECHHBIE B
HAy4YHOU JUTepaType Mo JAaHHOMY BOIIPOCY.

OreHka «y0oeremeopumenbHo» CTABUTCS, €CIIM 00YUaIOIIUIICS MOKa3aJl MOJ0KHUTEIbHbIE
pe3yJIbTaThI B MPOLIECCE PELICHUS 3a4a4u.

OneHka «Hey0061emeopumenbHoy» CTABUTCS, €CIU OOy4aroIIMHCS HE BBINOJHWI BCE
TpeOoBaHUSI.

KonTtposbnas padora

OnenuBaeTcsi He TOJBKO TIJIyOMHA 3HAHMM MOCTaBIEHHBIX BOIPOCOB, HO M yMEHHE
W3JI0KUTh TUCBMEHHO.

Kpumepuu oyenusanus: mocienoBaTeIbHOCTb, TOJIHOTA, JOTMYHOCTD U3JI0KEHUS, aHAIIN3
Pa3NUYHBIX TOYEK 3PEHMS, CaMOCTOATENIbHOE 0000meHne maTtepuana. M3iokeHne marepuana
0e3 (haKTHIECKUX OITHOOK.

OrneHka «omauuHO» CTaBUTCS B CIIydae, KOT/1a COOJIOICHBI BCE KPUTEPHH.

OneHka «xopouwto» CTaBUTCS, eclii O0ydaroluiics TBepJ0 3HAeT MaTepuai, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT NPAKTUYECKyl O0a3y, HO [OIyCKaeT HEeCyIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «ydoseiemeopumenbHoy» CTaBUTCS, €CIIM OOYYalOUIMICA OCBOMJ TOJBKO
OCHOBHOM MaTtepHall, HO HE 3HAeT OTAENIbHBIX JeTalled, TOMyCKaeT HETOYHOCTH, HEAOCTATOYHO
MpaBWIbHBIE (OPMYIUPOBKH, HAPYIIAET TMOCIEAOBATEIHPHOCT, B H3IIOKCHUHM MaTepHaa,
3aTpyJIHSETCS C OTBETaMM, IIOKAa3bIBAa€T OTCYTCTBUE JIOJDKHOW CBSI3M MEXAYy aHalu30M,
apryMeHTaIue 1 BBIBOJAMH.

OueHka «HeyOoosremeopumenvbHoy CTaBUTCS, €COU OOydalouluiicss He OTBe4YaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

3.2. OneHOYHbIE MATEPHAJIbI JJISl IPOBEIeHUS POMEKYTOYHON aTTeCTALMHU
3.2.1. Kputepuu oueHKH pe3yJIbTATOB 00YUYeHHUsI M0 JUCHHUILJINHE (MOIYJII0)

Mxana Pe3yabTaThl
Iloka3aTenu oueHMBaHUS Pe3y/IbTATOB 00y4eHUsI
OLICHHBAHHUSA o0y4eHns
OTJIMYHO 3HaerT: - oOydarommiics TIyOOKO M BCECTOPOHHE YCBOWJ MaTepHall, YBEpeHHO,
JIOTWYHO, TIOCIIE/I0BATEIbHO U IPAMOTHO €r0 M3JIaraeT, ONupasiCh Ha 3HAHMs
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OCHOBHOMH U JOTIOJIHUTEIBHON JIUTEPATYPBHI,
- Ha OCHOBC CHUCTCMHBIX HAYYHBIX 3HAHUN aejacT KBaJ'II/Iq)I/IHI/IpOBaHHBIe
BEIBOZBI M 0000IIIeHNS, CBOOOIHO OTEPHPYET KAaTETOPHSIMH M TIOHITHUSIMH.

Ymeer: - oOydJaromuiics yMeeT CaMOCTOSTENFHO M TPAaBWIBHO pemarh ydeOHo-
npodeccHoHaNpHBIE  3aayd WM 3aJaHus, yBEPEHHO, JIOTWYHO,
TIOCJIE/IOBATENIFHO M apIYMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, HCIIOIb3YS
Hay4HbIE [TOHATHS, CChUIASICh HA HOPMaTHBHYIO 0a3y.

Bnaneer: - 00yyJarouuiicst BIaJeeT PalMOHAIBHBIMUA METOAAMHU (C HCIIOJIb30BAaHHEM
panMoOHATBHBIX METOANK) PEHICHHS CIIOXKHBIX NMPOoEeCCHOHATIBHBIX 3a7ad,
MPEACTABICHHBIX JACIOBBIMH UTPAaMH, KEHCAMH H T.1.;

[Ipu pemeHny MpoIeMOHCTPUPOBAI HABBIKK

- BBIJICJICHUS TJIABHOTO,

- CBSI3KOW TEOPETHUYECKHX MOJOXKEHHH C TpeOOBaHHSAMH PYKOBOJISIINX
JIOKyMEHTOB,

- U3TI0KEHHS MBICIIEH B JIOTHYECKOM MOCIEI0BATEIbHOCTH,

- CaMOCTOSTENIPHOTO aHau3a (aKkThl, COOBITHI, SBICHUMN, MPOLECCOB B HX
B3aMMOCBSI3U U TNAJICKTUIECKOM Pa3BUTHH.

XOPOLIO 3Haer: - oOydJaromuiicsi TBepAO YCBOWJI MaTephal, JOCTAaTOYHO TPAMOTHO €ro
W3JIaraeT, ONMpasch Ha 3HAHUSI OCHOBHOH M JOTIOJTHUTENILHOM JIUTEpaTyphl,
- 3arpynHsercss B (OpPMYJIHPOBAHWM KBaTH(UIIMPOBAHHBIX BBIBOJOB M
00001IeHni, OmnepupyeT KaTeropusMd W TOHATHUSIMHM, HO HE BCeraa
MPaBHIBHO UX BEpUPHILIUPYET.

Ymeer: - 00y4aIOIMIICsl yMEET CaMOCTOATENBHO M B OCHOBHOM NPABMJIBHO PEIIATh
yueOHO-poecCHOHANBHBIE 3aaud WM 3aJaHHs, YBEPEHHO, JIOTHYHO,
MIOCJIEZIOBATEIbHO M apryMEHTHPOBAHO H3JlaraTb CBOE pEIIeHHE, HE B
TIOJTHOW Mepe HCIOJb3ysl Hay4HBIC MOHATHS M CCHUIKM Ha HOPMATHUBHYIO
0azy.

Brnaneert: - 00yyvaroluiicsi B LIEJIOM BJIAJICET PAlMOHAIBHBIMA METOJaMHU peIlCHHUs
CJIOYHBIX TPO(ECCHOHATBHBIX 3a/1a4, PECTABICHHBIX JICIOBBIMU UTPAMH,
KelcaMu U T.]I.;

IIpn pemeHnr CcMOr IPOAEMOHCTPUPOBATH JOCTATOYHOCTH, HO HE
ITyOMHHOCTD HAaBBIKOB,
- BBIJICJICHUS TJIABHOTO,
- N3JI0’KEHMS MBICIIEH B JIOTHYECKON ITOCIIeI0BATEIHHOCTH,
- CBS3KM TEOPETHYECKUX TIOJOKEHHH C TPeOOBAaHMSAMH PYKOBOJSIINX
JIOKyMEHTOB,
- CaMOCTOSITENTLHOTO aHanu3a (akThl, COOBITHIH, SBICHUM, MPOIIECCOB B MX
B3aMMOCBS3H U IUAIEKTHYECKOM Pa3BUTHH.

YAOBJIETBO- 3Haer: - 00yJaroImuiicsi OPUEHTUPYETCS B MaTEepHae, OJHAKO 3aTPyIHSACTCS B €T0

PUTEJIBHO HM3JI0)KEHNH;

- TIOKa3blBaeT HEJOCTaTOYHOCTb 3HAHWH OCHOBHOM W JONOJHHUTEIbHOU
JUTEPaTypHl;
- c1abo apryMeHTHpYeT HayuHbIe TT0JI0KEHHS,
- IPaKTHYECKH HE CIIoco0eH C(OPMYITHPOBATh BBIBOJIBI 1 0000IICHNS;
- YACTUYHO BJIAJIEET CUCTEMOM ITOHATHH.

Ymeer: - 00yJaromuiicss B OCHOBHOM YMEET PeIInTh yueOHO-IpodecCHOHATBHYIO
3ajjady WM 3a/laHHie, HO JIOITyCKaeT OMMOKH, c1a00 apryMEeHTHPYET CBOE
pelIeHne, HeJOCTaTOYHO HCIIONb3YeT HAyYHBIE TOHATHS U PYKOBOISIIHE
JIOKYMEHTBI.

Brnaneert: - oOyuaromuiicss BiIageeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
peLICHUs]  CIOXKHBIX  MPO(QECCHOHANBHBIX  3aJa4, [PEACTaBICHHBIX
JIJIOBBIMHU UTPaMH, KeHcaMu U T.JI.;

[Ipu pemenny MpoIeMOHCTPUPOBAT HEOCTATOYHOCTh HABBIKOB
- BBIJICJICHNUS TJIABHOTO,
- N3JI0’KEHMS MBICTIEH B JIOTHYECKON ITOCIIeI0BATEIHHOCTH,
- CBSI3KM TEOPETHYECKUX IIOJIOKEHHH C TPEOOBAHMAMH PYKOBOJSIINX
JIOKyMEHTOB,
- CaMOCTOSTENIFHOTO aHajiu3a (aKThbl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aMMOCBS3H U IUAIEKTHYESCKOM Pa3BUTHH.

HEYJIOBJIETBO- 3Haer: - 00yJaronuiicst He yCBOWJ 3HAYUTEIHLHON YacTH MaTepuara,

PUTEJIBHO - HE MOYKET apryMEHTUPOBATh HAyYHBIE MTOJIOKEHUS;

- He popMyIHpyeT KBATH(GHUIIMPOBAHHBIX BHIBOJOB M 0000IICHUIA;
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- HE BJIaJICCT CUCTEMOM MOHITHUH.

Ymeer: oOyJaromuiicss He MOKa3aJl YMEHHE pemaTh y4eOHO-IpodecCHOHATBHYIO
3a/1a4y WJIM 3aJIaHHe.
Brageer: HE BBIIOJIHEHBI TPeOOBaHU, NPEABIBISIEMbIC K HABBIKAM, OLICHUBAEMbBIM

KYHOBJICTBOPUTCIILHO».

3.2.2. KoHTpoJIbHBbIE 32]aHUSA W/WJIM HUHble MAaTEePHAJIbI VIS NMPOBEIeHUs] NMPOMEKYTOUYHOMI
arrecTanuu

Cnmncoxk BONPOCOB ISl YCTHBIX OTBeTOB (BapuaHThbl TecTa). TekcThl mpodeMHO-
AHAJIMTUHYECKUX U (WJIN) NPAKTHYECKHUX Y4eOHO-NPOPecCHOHAIBLHBIX 32124

1.

2.

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

BeiBon ypaBHeHus HepaspelBHOCTH. Kakoi BHJI HMMeEET 3TO YpaBHEHHME IIpU
CTAalMOHAPHOM TE€YEHUU HEC)KMMAEMOM Cpe/ibl U IPU HEYCTAHOBUBLIEMCS] TEUEHHH.
BreiBon ypaBHenusi HaBoe — CTokca [uisi OTHOMEpHOTO JBMkeHUS. KakoB ¢usznmueckuit
CMBICII CIaraeMbIx?

[IpoBenute mo100HO0e npeoOpa3oBaHue YpaBHEHU I HaBbe-Ctokca st
HEYCTaHOBUBIIETOCS TEUEHHUSI C IOJIy4eHHEM OOOOIEHHBIX MEPEMEHHBIX (KpUTEpUEB
THJIpOJUHAMUYECKOTO Tmoao0ms). KakoB oOmuil BUA KPUTEPHATBLHOTO YPaBHEHHS
MIPUMEHUTEIBHO K 3a/1a4ye ONpeesieHUs oTeph Harnopa (naBienus)? OU3n4ecKuii cMbICI
KPUTEPHEB MO100uSI.

[IpeobpazoBanne ypaBHeHuit HaBbe — Ctokca s moKosmencs XuaAkKocTH. Kak
IIOJIyYNUTh ypaBHEHUs Diijepa, OCHOBHOE YPaBHEHNE T'HIPOCTATHKHU.

BriBon nmuddepeHmanpbHbIX YpaBHEHHH Dilyiepa I TCUYCHHs WUJICATbHON KUIKOCTH.
Uem oTnuyaeTcs uaealibHast )KUJIKOCTb OT peaibHOM?

BriBoa nuddepenninanbHbIX ypaBHEHUH Didsiepa 11 paBHOBECHS KUIKOCTH.

BriBeuTe 0CHOBHOE ypaBHEHUE ruapocTaTuku. Has3oBuTe mpakTHUECKHE MPUIIOKEHUS
3TOro ypaBHeHus. 3akoH [lackais.

BrIBo ypaBHEHUS 715 pacnpeieNICHUs: CKOPOCTHU N0 PaiuyCy TPyOBbl IIPU CTALlMOHAPHOM
JJAMUHApHOM TE€UEHHUH.

BbIBoJ ypaBHEHUS MOCTOSHCTBA pacxoia i KaHaia (TpyOompoBoja) ¢ IMepeMEeHHBIM
MIONIEPEYHBIM CEUECHHUEM.

BeiBon ypaBHeHus s pacuera KOI(PPUIMEHTa THIPABIMYECKOTO TPEHUS TIpU
JTAMUHAPHOM JIBUYKEHUH JKUJKOCTH B TPyOE KPYIJIOTO MOMEPEUHOTO CEUSHUSI.

BriBog ypaBHeHus bepHymm ans uaeanbHOM xuakocTH. KakoB ¢usmueckuid cMbich
cnaraeMblx 3TOro ypasHeHus? llpuBenute mpumepsl NMPAKTHYECKOTO HCIOIb30BaHUS
ATOr0 YpaBHEHUS (M3MEpPEHUE Pacxoa).

BoiBon ypaBHenus bepuyman s upeanbHON KUIKOCTH. OnuimuTe 0OCOOEHHOCTH
JBIKEHUS peanbHOU kuIKocTU. IIpuBenure BUI ypaBHeHHMs bepHyiun Uil peanbHOR
KUIKOCTU. KakoB ero sHepreTH4ecKuii CMbIC?

Hamop Hacoca, ero sHepreTmueckuil cCMbICI. BbiBoj GopMyIbl i pacdyera Harmopa
MPOEKTUPYEMOT0 K YCTaHOBKe Hacoca. BwiBox ¢opmynbsl ans  pacuéra Hamopa
JEUCTBYIOIIEr0 Hacoca (Yepe3 Moka3zaHus MAaHOMETpa U BAKyyMMETpa).

BoiBon Qopmynbl s pacyeTa BBICOTHI BcachiBaHHMs Hacoca. OT kakux (hakTopoB
3aBUCUT JIOIyCTHMAasi BbICOTa BcachiBaHUs HacocoB? OTBET OOOCHYWTE aHaIM30M
(dbopMyIIbI 1S pacyeTa BHICOThHI BCACHIBAHUSI.

3aKOH BHYTpEHHEro TpeHusi HBIOTOHA, TpPHUBEIUTE €ro BHJ C HEOOXOIUMBIMH
nosicHeHusAMH; JluHaMuueckuii 1 KuHeMaTH4eCKUi Ko (ULIMEHTHI BI3KOCTH.

Uro Takoe TUApPAaBIMYECKUIl paaMyc U  OKBUBAJIEGHTHbIM auamerp? Pacuer
SKBUBAJICHTHOI'O JMAMETPA B KaHaJE C HEKPYIJIbIM MONEpeUHbIM ceueHueM. [IpuBenure
MIPUMEPBHIL.

Oxapakrepusyiite JamMuHapHOoe U TypOyjeHTHOe TeueHus. OOIMe XapakTepUCTUKU
TypOyneHnTHoro TeueHus. M3o00pa3ute, NOSACHUTE U COMOCTABHTE MPO(UIN CKOPOCTEH B
TpyOoOIpoBo/e Npy TYpOYICHTHOM U JaAMHUHAPHOM PEXKHUMAX TEUEHUS )KUJIKOCTH.

Pacuer nmuamerpa TpyOompoBozaa, BHIOOP PacUETHBIX CKOPOCTEH MOTOKA W NMPUMEPHBIE
YUCJICHHBIEC UX 3HAYEHUS JUIsl KalleJIbHbIX XKUIKOCTEH, ra30B, MapOB.
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Omnpenenenne TUAPaBINYECKOrO CONPOTUBICHUS B TpyOompoBoaax u ammapaTtax. Kax
ONpe/ENAOTCA TMOTEepH Hamopa Ha TpPEeHHWE MpH JAMHUHAPHOM U TypOYJEHTHOM
JIBMDKCHUU ?

[IpuBenaure u moscHuUTe rpaduyecKyro 3aBUCUMOCTb KOd(h(dULIMEHTa THAPAaBINYECKOTO
TpeHusi OT KpuTepusi PeifHonbaca M IIEPOXOBAaTOCTH CTEHKH TpyOOmpoBoaa IpH
Pa3IMYHBIX PEKUMaX TEUEHUS KUIKOCTH.

UYro Takoe «THIpaBIUYecKas IIaJKOCTb» MPHU TEUSHUH KUIKOCTEH 1Mo Tpydomnposogam?
KakoBbI ycnoBusi, B KOTOPBIX OHA MPOSIBIISIETCS ?

[TpuBenure ¢ HEOOXOAMMBIMU TOSICHEHUSMHU PacueTHYIO (OpMYIy Ui OIpeleIeHUs
MOTeph AaBJICHUs (HANopa) Mpu TEUEHUH KHUJIKOCTeH yepe3 TpyOoonpoBo sl U KaHaibl. (C
y4€TOM TPEHMsSI M MECTHBIX CONpOTUBIEHMH.) IIpMHIUIBI HM3MepeHus CcKOpocTed u
pacxosoB KUAKOCTEH B TpyOOIpOBOJaX, OCHOBAaHHBIE Ha OIpeAeNiCHUH Iepenaaa
JaBJICHHUS.

N3o6pa3urte rpaduyecku U CONOCTaBbTE 3aBUCHUMOCTH MEXAY MPOU3BOAUTEIHLHOCTHIO U
HaropoM LIEHTPOOEKHOT0 U MOPIIHEBOr0 HACOCA.

XapakTepucTuka ILEHTPOOSKHOro Hacoca M XapakTepucTuka certd. [lokaxute, Kak
OIpEeIENIAETCS Hallop ¥ MOIITHOCTh Hacoca Mpu paboTe ero Ha JaHHYIO CETh.

[Tone3nast m morpebisiemMass MOMIHOCTh Hacoca. Koad¢uiumeHT mosie3Horo aelcTBUs
Hacoca M €ro COCTaBJIOIIME, MOACHUTE (QU3UUECKUH CMBICT KaXJIOro M3 HUX.
[IpuBeaure ¢ HEOOXOOUMBIMU TOSCHEHUSMU (QOpMYJTy MJii pacdyera MOIIHOCTU
JBUTATENs HacOCa.

Kak Bnuser Ttemmeparypa nepekauMBaeMoON IKUAKOCTH Ha TMPElEiIbHYI0 BBICOTY
BcachlBaHUsT HacocoB? OTBeT 00OCHYWTE aHATU30M (GOPMYJbI A pacdera BbICOTHI
BCaChIBaHUSI.

Kakue BbI 3HaeTe Hacockl 00beMHoOro THna? M3o00pa3ute cxeMy yCTpOIHCTBa M ONHUIINTE
JNIEUCTBYE OJTHOTO U3 HUX.

N300pa3ute cxeMy yCTpOHCTBA M OINUIINUTE JIeHCTBHE MOPIIHEBOIO HAcoca, COMOCTaBUB
€ro ¢ HacocaMH JIPYTHX TUIIOB.

N300pa3ute cxemy yCTpOICTBa U ONMHUIINTE ACHCTBUE ITYHXEPHOTO HACOCA, COMOCTaBUB
€ro ¢ HacocaMH JIPYTHX TUIIOB.

N300pa3ute cxeMy yCTpoOICTBa M ONHUIIMTE JIEHCTBHE IUTYHXEPHOTO Hacoca JABOWHOIO
NeMCTBUSL, COMOCTABUB €ro C HACOCOM MPOCTOTO JIEHCTBUS.

N300pa3ute cxemy yCTpoiicTBa M ONUIIMTE JEHCTBHE MEeMOpaHHOTO (JIuadparMoBOro)
MOPIIHEBOT'0 HACOCa, HA3BaB 00JIACTU €Tr0 MPUMEHEHHUS.

Hacocel 111 mepekauku XUMHUECKHM arpecCUBHBIX KHIKOcTed. M3obOpasure cxemy
YCTPOWCTBA M OINHUIITUTE ACHUCTBUE OJTHOTO M3 HHUX (TI0 BBIOOPY).

N300pa3ute cxemy YCTpOMCTBa M OIMUIINUTE JEHCTBHE MOHTEXKIO, COMOCTaBHB €ro C
HAcoCaMH JPYTUX TUIIOB U Ha3BaB 00JaCTH MPUMEHEHHS.

N300pa3ute cxeMy YCTpPOMCTBA M ONHUIIUTE JEHCTBHE IIECTEPEeHYaToro Hacoca,
COIIOCTaBUB €0 C HACOCAMHU JPYTHX THIIOB.

N300pa3ute cxeMy YCTpoOHCTBa M ONMIIUTE JAEHCTBHE IEHTPOOEKHOro Hacoca,
COIIOCTaBUB €0 C HACOCAMH JPYTHX THIIOB.

ComocTaBbTe JOCTOMHCTBA M HEAOCTATKU IIEHTPOOEKHBIX M TOPIIHEBBIX HACOCOB,
Ha3BaB OCHOBHBIE 00J1aCTU UX MPUMEHEHHUS.

N300pa3ure cxeMy YCTpOHCTBa ¥  ONMIIUTE JCHCTBHE  OJHOCTYIEHYATOTO
LEHTPOOEKHOT0 Hacoca, COMOCTaBUB €ro ¢ MHOTOCTYNEHYaThIM LEHTPOOEKHBIM
HacocoM.

N3o06pa3ute cxeMy ycTpoHCTBa U OMUIINTE IEHCTBUE OCEBOTO (MPOIEUIEPHOr0) Hacoca,
COIIOCTaBUB €T0 C HACOCAMM JPYI'HX THIIOB.

[Torenuunan nepeHoca sHeprun. BeiBoa ypaBHEHHE IepeHoca.

BeBon nuddepeHnnanbHOr0  ypaBHEHHMS KOHBEKTMBHOTO —TemiooOMeHa Dypbe-
Kupxroga. Bua ypaBHeHus /Ui CTaIlMOHAPHOTO U HECTAIIMOHAPHOT'O TEIJIOOOMEHa.
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Ilepenoc Temna KoHBeKIMeW. YpaBHeHue TeruootAaud. IlomoOHoe mpeobpazoBaHue
IudepeHInaIbHOT0  YpaBHEHHUsI KOHBEKTHUBHOro Ttemnooomena ®ypoe-Kupxroda.
Kpurepun ®@ypre, Hyccenbra, Ilekne, [Ipanaris.

BoiBon nuddepennmanbHOro ypaBHEHUs TEIUIONPOBOJHOCTH JUIS YCTAHOBHBILETOCS U
HeycTaHOBUBIIErocs npouecca (u3 ypasHeHus @yprse-Kupxroda). KakoBsl pazmepHoCTh
u ¢puznyecKkuil cMbica Ko PUIMeHTa TemIonpPOBOIHOCTH?

BriBo ypaBHEHMS aAIUTUBHOCTH TEPMUYECKHX CONPOTUBIICHUN IPHU TEIUIONEPEIAUE C
ITOCTOSITHHBIMM TEMIIEPATyPaMH TEIUIOHOCUTENIEH [l TUIOCKOW CTEHKH.

CBsa3p  kod(duuuenta Teronepeqayd U KOd(OUIMEHTOB TEIJIOOTIA4Yd  MPH
TEIJIoNepeiaye ¢ NOCTOSHHBIMU TEMIIEPATYpaMu TEIIOHOCHUTEINEH ISl TUIOCKOW CTEHKHU.
KakoBa pa3MepHOCTb U KakoB (pU3HUYECKHI CMBICHT ITHX KO3()HUITUEHTOB?

BriBOI ypaBHEHUI TEITIONPOBOJHOCTH Y€pE3 OJHOCIOWHBIE U MHOTOCJIIOWHBIE IIJIOCKUE
CTEHKM Il CTallMOHApHOTO mpolecca. M3o00pasute rpadudecku NpopuiIn U3MEHEHUS
TEMIEpaTypbl MO TOJIIMHE TaKUX CTEHOK, pa3iuyarommxcs KodhduureHTaMu
TEIIOIPOBOJHOCTH.

BoiBon  ypaBHeHHMM  TEMJONPOBOJHOCTH  4epe3  IWIMHAPUYECKUE CTEHKU  JUIS
CTallMOHApHOTO mpouecca. Ilpu Kakux yCIOBHSIX MOXHO TNpaKTHUYECKH NpeHeOpeub
KPUBU3HON UWJIWHIPUYECKON CTEHKH, CBEAs 3aJadyy K TEIUIONPOBOJIHOCTH Yepe3
IUIOCKYIO CTEHKY?

BoiBoa ypaBHeHMs JUIsl pacdeTa JBHKYIIEH CHIIbI TeIIoNnepeaadyd NpU IMEepeMEeHHbIX
TeMIepaTypax TEeIUIOHOCUTENIeH BJIOIb TOBEPXHOCTH TEIJIO0OMEHaA.

MexaHu3mbl TepeHoca HHepruu B (opMe TEeIUIOThl B JKMJIKOCTSX M rasax.
DeHOMEHOJIOTNYECKUI 3aK0H nepeHoca sHeprun dypee.

TemneparypHoe 1oJie U TeMIepaTypHbIi IPaJUueHT.

[Topsimoxk pacu€ra TMOBEPXHOCTH TeIUIONEpeAayd TEMI00OMEHHHMKOB. IPHUBEIUTE
COOTBETCTBYIOIIME MOSICHEHHUS, BXOAIINX B (DOPMYJIbI BEJIUYHH.

Onumure MOJEKYJISApHBIA MeXaHW3M mepeHoca sHepruu. [lpuBeaure ypaBHeHue ais
YAEJIBHOTO IMOTOKA TEIIOTHI.

Omnpenenenne TOMMIMHBI CII0s TEMJI0BON U30JIALIUN.

B3anmHoe HampaBieHue JBWKEHUS TeIUIoHOcuTened. CpaBHEHME TPSMOTOKA C
IIPOTUBOTOKOM.

@uznueckuil cMbica TeroBbIX kpurepueB Hyccensta wm  Ilpannrnsa. Hasosute
IIPUMEpPHBIE UHUCJICHHbIE 3HaueHWs Kputepus [lpaHaTnsg uid ra3oB M KaleJbHBIX
JKUIIKOCTEM.

Kak omnpenensiercs KOJIMYECTBO TEIUIOTHI, IE€PENABAEMOM JIyUYEUCIyCKaHHEM IIpH
B3aMHOM U3JyYEHUH JIBYX Ted?

YpaBHEHHsI TETJIOBBIX OalaHCOB MPH U3MEHEHUH U 0e3 N3MEeHEHUs (a30BOro COCTOSHUS
CUCTEM.

Hanummure ypaBHeHus Temuionepeaaun M TEIOOTAa4du. YTo sBiseTcs ABMKYIIMMH
cHJIaMu 3TUX TporeccoB? KakoBbl pa3sMepHOCTH U PU3NYECKUI CMBICIT KOAPHUIIMECHTOB
TEIUIO0TIa4H U TeIuIonepeaun?

VYpaBHEeHHUsI TEIIOBBIX OallaHCOB MPHU U3MEHEHUH U 0e3 u3MeHeHHs! ()a30BOT0 COCTOSHUS
CUCTEM.

OnpeneneHne MOTeph TEIUIa CTEHKAMH allapaToB B OKPYKAKOLIYIO CPEy.

KakoBbl [TOCTOMHCTBA W HEJOCTAaTKM MCIIOJIb30BaHMUS TOMOYHBIX TIa30B B KauecTBE
TEIJIOHOCHUTENEH j1d MOoABOAa Teria?

BoasHoii nap xak teruioHocuTens. HazoBuTe 00s1acTH €ro MpUMEHEHHs, TPEeuMYIIecTBa
W HeNOCTaTKH Iiepel APYTMMHU TemuioHocuTensMu. Kakoit map M modeMmy warie
UCIIOJIb3YETCS B KAdeCTBE TEIUIOHOCUTENSI — HACBIIEHHBIA WM neperperbiii? Kak
OMPECIISIETCS PAacXo/l mapa Npu 3aJJaHHOM TETUIOBOM Harpy3ke?

KakoB oOmuii BuA KpUTEpHATBHOIO ypaBHEHHMA Ui pacdyera Koddduuumenra
TEII00TIaYH MPU MPUHYIUTEIbHON KOHBEKIIUN 0€3 U3MEHEHHSI arperaTHOro COCTOSTHUSI.
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63.

64.

65.

66.

67.

68.
69.

70.

71.

72.

73.

74.
75.
76.
77.
78.
79.
80.

81.

82.

83.

84.

[IpuBenuTe BBIPRXKEHUS COOTBETCTBYIOUIMX OOOOIIEHHBIX MEPEMEHHBIX (KpUTEpHEB
nmoaoous).

I'paduueckn n3o0pa3ute 3aBUCUMOCTH KOX(PHUIMEHTa TEIUIOOTAAud MPU KUIEHUU OT
Pa3HOCTH TeMIEpPaTyp MEXKIY CTCHKOW M KUISIIEH dKUJIKOCTBIO M OT YJIEJIbHOM TEII0BOM
Harpy3ku. OnuImTe OCHOBHBIE PEXKUMBI KUIIEHUS.

Kak ocymiectBnsieTcss 0TBOJ] KOH/A€HCATa IPH MCIIOIb30BAaHUH BOJSHOTO Tapa B KaUeCcTBE
TerioHocuTens? KakoBo Ha3HauUeHUE U IPUHIUIBI AEUCTBUS KOHJIEHCATOOTBOAUYHUKOB?
HazoBute u comocTtaBbTe Ipyr ¢ APYroM OCHOBHBIE TEIJIOHOCHTENH, HCIOJIb3yEMbIE B
XUMHUYECKON MPOMBIIUIEHHOCTH Il OTBOJIA TEIIOTHI.

HazoBute 1 comocTtaBbTe Ipyr ¢ APYroM OCHOBHBIE TEIJIOHOCHTENH, HUCIOJIb3yEMbIE B
XMMHUYECKON MPOMBIIUIEHHOCTH IS TO/IBOJA TEIJIOTHI.

[IpumeHeHne BBICOKOTEMIIEPATYpPHBIX IPOMEXKYTOUHBIX TeruioHocuTene. HaszoBure
00J1acTH 1 ciocoObl UX NpuMeHeHus. [IpuBenTe npuMepsl TAKUX TEIUIOHOCUTENEH.
B3anmuoe uznydenne ten. Kak onpezaensercst kodpGUIMEHT B3aUMHOTO U3ITyYCHUS?
KakoB oOmuii BuA KpUTEpHATBHOIO ypaBHEHHMA Ui pacdyera Koddduuumenra
TEIIO0TIaYM MPHU €CTECTBEHHON KOHBEKIMHU? ONMUIINTE, KaK MOJYyYEHO BBIpaKEHUE IS
kpurepust ['pacroda (¢ He0OXOAUMBIMU MOSCHEHUAMU M 0003HAUEHUSIMHM BXOISIIUX B
HETO0 BEJINYHH).

Kak u mouemy BiMsSeT THAPOJUHAMUYECKHHA DPEXHM TEUEHHs XHJIKOCTH B TpyOe Ha
koa¢¢umeHT Terootraaun? M3o0pa3uTe u MOsICHUTE MpUMEpHbIE MPO(YUITN H3MEHEHUS
CKOPOCTH M TeMIepaTypbl B IOINEPEYHOM CEUCHHM TPYObl NMpH JIAMUHAPHOM U TIpU
TypOyJI€HTHOM pEKUMaX.

BnusiHue B3aMMHOTO HamlpaBJIEHUs JABM)KEHUS TEIUIOHOCUTENEH HAa CPEHION JABIKYIILYIO
CHIIy Tpolecca. B kakux ciydasx cpenHss JBHXYILas CuUjla HE 3aBHCHUT OT B3aMMHOIO
HafpaBJICHUs TTOTOKOB?

Omnpenenenue TeMmIepaTypbl CTEHOK TEIJIOOOMEHHBIX ammaparoB. [[ns kakux 1eneit
TpeOyeTcs 3HaTh TeMIIEpaTyphl CTEHOK B X0J1€ pacyeTa TeIUIO0OMEHHBIX annapaTroB?
Terootnaua mnpu KoHAEHcauuu (omucaHue mpouecca). UTto Takoe IUIEHOYHAs U
KarenbHas KoHjeHcanus? OT KakuX MapamMeTpoB 3aBUCHT KO3(D(PUIMEHT TermaooTnauu
MIPY KOHJICHCAIIUH.

Termnoornaua mnpu kuneHuu (omucaHue mnpouecca). OOmMI BUA ypaBHEHUH ais
ornpeaeneHus Ko3pPUIreHTa TerIo0TJauy IPU KUIIEHUH.

[TpuBeauTe cxeMbl 000TpeBa anmapaToB «OCTPHIM» U «TITYXUM» TapOM.

OOBsICHUTE TIPUHITA ISUCTBUS KOHJEHCATOOTBOIYMKA. [IprBeuTe cXxemy yCTpoicTBa.
N300pa3ute cxeMy yCTpOHCTBa KOXKYXOTPYOHOTO TEIIOOOMEHHUKA.

N300pa3ute MHOTrOXOJOBOM IO MEXTPYOHOMY MPOCTPAHCTBY KOXYXOTPYOHBIi
TEMI000MEHHHUK.

N3o0pazute m00yr0 KOHCTPYKIIMIO MHOTOXOJ0BOTO KOXYXOTPYOHOTO TETNIOOOMEHHHKA.
YeM oTIIMYAIOTCA OJTHOXOOBbIE TEINIOOOMEHHUKN OT MHOTOXO/IOBBIX?

Kakue Bbl 3HaeTe KOHCTPYKIMHM TEIMJIOOOMEHHUKOB C KOMIEHCAIIMEW TeMIepaTypHbIX
yIUTMHEHUH TpyO u Koxkyxa. M300pa3ute 1100yr0 KOHCTPYKIHUIO 110 BallleMy BBIOOpY.
N3ob6pasure cxemy ycTpoicTBa KOXKYXOTpYOHOro M ABYXTpyOHOro («Tpyba B TpyOe»)
TErI000MeHHUKOB. COMNOCTaBbTE€ JOCTOMHCTBA M HEAOCTaTKU O3TUX AaNlapaToB H
HA30BUTE 00JIaCTH UX MPUMEHEHUS.

N300pa3ute cxeMmy yCTpOWCTBA M ONMMILIUTE MPUHLUI JIEHCTBUS TEINIOOOMEHHUKA «TpyoOa
B TpyOe». ConocTaBbTe 3TH TEINIOOOMEHHUKHU C KOKYXOTPYOHBIMHU.

N300pa3ute cxemy YCTpOilcTBa W ONMIIMTE MPUHIUN JEHCTBHUA IJIACTUHYATOIO
TEII000MeHHUKa ISl skujkocTeil. ComocTaBbTe JOCTOMHCTBA U HEJOCTATKU 3TOTO
anmapara ¢ KOXyXOTpyOHBIM TeTJI000MEHHHKOM.

N3o0pasute cxeMmy yCTpOWCTBAa CIUPATBLHOTO TEINIOOOMEHHHKA. Y KaKHUTE IOCTOMHCTBA
Y HEJIOCTATKH 3TOT0 ammapara.
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85. U3o0pa3ute cxemy YCTpOHCTBA M OINHUIIUTE WPHUHIUI JCUCTBUS OPOCUTEIHHBIX
XOJIOTMJIBHUKOB. YKaXUTE UX IOCTOMHCTBA M HEIOCTATKH.

86. U300pa3ute cxemy yCTpOCTBA ¥ ONMINUTE TMPUHIMI ACWCTBUS TOTPYKHBIX
(3MEEBUKOBBIX) TEMJIOOOMEHHUKOB. YKaXXUTE€ MX JOCTOMHCTBA W HEJOCTATKH, O00JACTH

IIPUMEHEHHUS.

87. IlpuBeaute cxemy yCTpoWcTBa  JIOOOTO  HW3BECTHOTO BaM  CMECHTEIIBHOTO
TEMI000MEHHUKA.

88. M300pa3ute WM3BEeCTHbIE BaM CXEMbl YyCTpoWcTBa TrpaaupeH. /[lins dYero oHuU
UCIOJIB3YIOTCA?

89. BeiBectu auddepennmanbHoe ypaBHEHHE KOHBEKTHBHOW auddys3un. Paccmorperh
YacTHBIN ciyyail udQy3un B HETOABHKHON cpejie.

90. IlepBbiii 3akoH Puka. BriBectn auddepeHnranbHOe YpaBHEHHE KOHBEKTHBHOMN
mddyzun.

91. llonyuuts nuddy3uoHHble KpuTepuu mnonodus. OmnpenensieMblii W ONpeAessionue
kputepru. @U3NYECKUI CMBICT MaCCOOOMEHHBIX KPUTEPHEB M0100usI.

92. Ilonyuuts ypaBHEHUE aIUTUBHOCTHU T Gy3UOHHBIX CONPOTHUBIICHUM.
CdhopmynupoBaTh JOMYLICHUS IPU BBIBOJIE.

93. BeiBecTH COOTHOIICHHE MEXIy KOd(PUIIMEHTaMH Maccorepeaadyd u maccootnaaun. M3
KaKMX YpaBHEHUI MMOy4yatoT K03 (UIIMEHTH MacCCOOTaauu?

94. MarepuanbHblii 6amaHC W ypaBHeHHE paboueil nuHMM mpu abcopOiuu. BeiBectn 310
ypaBHEHUE IpU TNPOTHBOTOKE raza M XuAKOCTH. Kak ompexnensercs MHHMMaIbHBIN
yICNbHBINA pacxoj abcopOoeHTa?

95. BoiBecT ypaBHeHHME paboyeil JTUHMM JUIi MacCOOOMEHHBIX ammaparoB (Ha HpuUMepe
abcopOepoB) MpH MPOTHBOTOYHOM JBMKEHUU (Da3 UcaTbHBIM BRITCCHCHHEM B YCIIOBHSX
HEU3MEHHOCTH X pacxoja.

96. BriBecTH ypaBHEHUS JIJIs1 pacyeTa CpeHEN IBHKYIIECH CUIIbI MacCoNepeaadu.

97. Pacuer BBICOTHI M JHMaMeTpa MPOTHUBOTOYHBIX KOJIOHHBIX aIlllapaTOB C HEMPEPBIBHBIM
KOHTaKTOM (a3s.

98. Pacuer BBICOTHI M AMAaMeTpa NPOTUBOTOYHBIX KOJIOHHBIX allapaToB CO CTYNEHYAaThIM
KOHTaKTOM (a3s.

99. Meronpl pacueTa BBICOTHI NPOTHMBOTOYHBIX KOJIOHHBIX alllapaTOB C HENPEPHIBHBIM
KOHTakToM (a3. IloHsATHE TeopeTHyecKoil CTyneHW pas[eleHus W 4YHcia eIUHHUIL
repeHoca.

100. Meroasl pacueTa BBICOTBI IPOTHBOTOYHBIX KOJOHHBIX  aIllapaToB €O
CTyHeHYaThIM KOHTakToM ¢a3. [lonsTre Teoperndeckoit crynenu pasaenenus. K11/ mo

Mbpdpu.

101. [TomyuyuTs cucTEMY YpaBHEHH, ONIUCHIBAOLIUX IIPOLECC ITPOCTON NIEPETOHKH.

102. MatepuanbHblii  OamaHC Tpoliecca MPOcTOil meperoHku. Pacder konmdectBa
KyOOBOTr'0 OCTaTKa, KOJMYECTBA U CPETHEr0 COCTaBa AUCTUILIATA.

103. BoiBecTn  ypaBHeHHs ~ paboyux ~ JIMHUH ~ pEKTU(UKAIMOHHOW  KOJIOHHBI
HEIPEPBIBHOT'O IEUCTBUS.

104. BriBecT  ypaBHeHWe — pabouedl = JMHUM IS YKPEIUIAIOMIEH — YacTh

peKTH(PUKAIMOHHOM KOJIOHHBI. OnHcaTh, Kak CTPOAT paboyre JTUHUM Ha AUarpamMme y—X,
copMyITHpOBaB HEOOXOIUMBIE IOTYIIICHUSI.

105. BeiBectn ypaBHeHHsT paOOYMX JMHUN [ PEKTU(PHUKAIMOHHONH KOJOHHBI
HETPEPBIBHOTO JCHUCTBUS MPH ITOCTOSHCTBE MOJIBHBIX pacxoioB (a3 (¢ HeOOXOIUMBIMU
MOSCHEHUSIMH, yKa3aB 0003HaueHus W JomymieHus). Kak 3aBUCHT MONOXKEHUE ITHX
JVHAN Ha JarpaMMe y—X OT (IerMoBOro yucia?

106. B¢ dexruBnocts (KII/) ctynenu no Mapdpu. BeiBectu (Ha npumepe adbcopounn)
3aBUCHUMOCTh MEXIy 3(pPexkTHBHOCTHIO MO0 MdapdpHu U YUCIOM €AMHHUIl NEepeHoca Mpu
u7ieaJbHOM CMEIICHUH KUAKOCTH U U/1€aTbHOM BBHITECHEHUH rasa.
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107. BeiBectn ¢dopmyny ans  pacyéra MHHMMAIBHOTO (PJIETMOBOIO 4YMCIAa IPH
HenpepbelBHON pekTudukanuy. Kakue mpUHLIMIBI UCHOIB3YIOT IJI1 ONTUMH3ALUU PU
orpeesneHu: (paermMoBoro uncia’?

108. 3aBUCUMOCTh MeXay (JIErMOBBIM YHUCIOM, pa3MepaMu KOJOHHBI U PacxoaoM
TEIUIOTHI NpU peKTH(UKanuu. KakoBbl NPUHIMITEI BIOOpa ONTUMAIBHOTO (PIErMOBOTrO
yrcna? (BeipaxkeHue Aji1 MUHUMAJIBHOTO (JIETMOBOTO YKCIIA — BHIBECTH).

109. BeiBecTn ypaBHeHHME TemIoBOro OanaHca pPeKTU(PUKAIMOHHONW  KOJIOHHBI
HEIpEPBIBHOTO JielicTBYs. Kak onpenernsercs pacxo/l IperoIero napa B KUISATUIbHUKE?

110. BeiBecTn ypaBHeHHME TemIoBOro OanaHca pPeKTU(PUKAMOHHONW  KOJIOHHBI
HenpepbIBHOTO AeiicTBus. Kak onpenenseTcs: pacxo TeMIOHOCUTENS B Aediiermarope?

I11. OcHoBHOE ypaBHEHUE Maccomnepeadu. VYpaBHeHue MacCcoOTAauu.
Koadduumentsl macconepenaun u maccootnauu. Mx pasmepHoct M (U3HUECKUN
CMBICIL.

112. MeTo/1 KHHETHYECKON JIMHUU pacdera BhICOThl MAacCOOOMEHHBIX ammapaToB CO
CTyHeHYaThIM KOHTAakTOoM (a3. Ilopsaok mMOCTpOeHHs] KHUHETHMYECKOW — JIMHHHM.
DddexTuBHOCTH IO MApdpH.

113. UYro Takoe TeopeTuueckas CTyINeHb pasJelieHus («TeopeTuueckas tapenka»)? Kak
3TO TMOHSATHE NPHUMEHSAETCS A1 OLEHKH 3()(PEKTUBHOCTH M pacdyeTa MacCOOOMEHHBIX
anrnaparoB CO CTYIIEHYAaTbIM U HETIPEPhIBHBIM KOHTAKTOM (a3?

114. Huddy3noHHoe  CONMpOTUBJIEHHE  MaccomepeHocy. B kakux  ciydasx
COIIPOTHBIIEHHE MAaCCONEPEHOCY JUMUTUPYETCS IEPEHOCOM B OJTHOU U3 (a3?

115. Kputepuu nonodus MaccooOMeHHBIX npoiieccoB. VX ¢puznueckuii cMpICI.

116. MaccooOomennslit (nuddy3nonnsiit) kpurepuii Hyccenbra. KakoBsl ero Bua u
¢buznueckuit cmpica?

117. Hanmcate ¢ HEOOXOIUMBIMH TMOSICHEHUSMU M O0O3HAYECHUSIMHU BBIPAKEHHUE JUIS

pacdera cpemHEH IBIXKYINEH CHJIBI Maccollepeadyd B ammapaTax ¢ HEMNPEphIBHBIM
KOHTakTOM (ha3 IpH YCIOBHH JIMHEWHOCTH paboueil U paBHOBECHOW JIMHUN (Ha TIpuMepe
mporecca abcopOuum). CTpyKTypa TOTOKOB COOTBETCTBYET MOJCIH HIEaTHLHOTO
BBITCCHCHHUS.

118. OnpeneneHne MUHHMAIBHOTO W ONTHMAJIBHOTO pPACXOAa IMOTJIOTUTENS IpH
abcopOruu.

119. I'maponnHamMuyeckue pexxuMbl B HACAJOYHBIX alllaparax.

120. Onwucath ¢ ykazaHHEM HEOOXOAMMBIX 00O3HAYeHHUH M JIOMYIIEHUH MMOCTpOeHHE

pabounx JNHHUN 19 PEeKTH(PUKAIMOHHOW KOJIOHHBI HEMPEPHIBHOTO JCHCTBUSA TpHU
MOCTOSTHCTBE pacxojioB (as.

121. Bnusinue ¢guermoBoro ymciia Ha pa3Mepbl peKTU(UKAIMOHHONW KOJIOHHBI U PacXo]l
rpetomero mapa. OrmnpeneneHue ONTUMATBHOTO (DIErMOBOTO 4HCIAa TPH  pacdere
PEKTH(PUKAIIMOHHBIX KOJIOHH.

122. Hasparp (u o00OocHOBaTh HMX HEOOXOJUMOCTH) OCHOBHBIC JIOMYIICHHS,
MPUHUMAEMbIE TPU aHAJIM3€ W PACcCUeTe YCTAHOBOK JUTIsI HENPEPHIBHOW PEKTHU(DUKAIIUN
OuHapHBIX cMeceld. Kak 3aBUCHUT BBICOTA KOJOHHBI OT (PJIerMOBOTO uncia?

123. ComnocTaBuTh Apyr ¢ IPyroM TapeibyaTbhle U HACAJOYHBIE KOJOHHBIC almapaThl.
KakoBbI mpenmy1iecTBeHHbIE 00JIACTH MPUMEHEHHS KaXK10T0 U3 3THX TUIIOB KOJIOHH?

124. CpaBHUTBH NOJIBIN paclbUIMBAIOIMNN U 0apOOTaXKHBII abcopOepsbI.

125. Pacnbuurensheie  abcopOepsl. OnmcaTh NPUHIUN JAEUCTBUS, JIOCTOMHCTBA,
HEJOCTaTKH.

126. [IpuBecTn cxeMy YCTpONCTBA M ONHWCATh MNPUHLUN JEHCTBUS Hacago4HOU
KOJIOHHBI. J1J1s yero ucnonb3yercs Hacanaka? Kakue ObiBatoT Hacaaku?

127. IIpuBecTn cxemy yCTpPOMCTBA M ONMCAThb IPUHLMII JEHCTBUS HACaJO04YHOU

KOJIOHHBI. KakoBEI Tpe6OBaHI/I$[, IPEABABIACMBIC K HACAAKEC KOJIOHHBIX annapaTOB?
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128. IIpuBecTn cxeMy YCTpONCTBA M ONHUCAThb MPUHLUN JEHCTBUS Hacago4HOU
KOJIOHHBL. CpaBHUTHb HAcaJOuYHblE M TapeibyuaTble KOJIOHHBbIE. YKa3aTb HEIOCTATKU
HAacaJ04YHbIX KOJIOHH.

129. Onucarb THAPOJMHAMHYECKHE PEXKHUMBI pabOThl HacaJouHbIX abcopOepoB.
ConocTaBUTh Hacal04YHbIE U TapesibyaThle anmnapaThl.

130. N3o0pasure cxemy YCTpOWCTBA M OMHINHUTE ACHUCTBHE PEKTH(PUKAIMOHHBIX W
a0COpPOLIMOHHBIX KOJIOHH C NMPOBAJIbHBIMH TapeIKaMH.

131. [IpuBecTu cxemy yCTpoOICTBa W OnucaTh MPUHIIMII AEUCTBUA JIIOOOTO U3BECTHOIO
BaM TapesibyaToro KOJOHHOTO amnmnapara. B ueM oTinyue anmapaToB C NEPETOUYHBIMH
yCTpoWCcTBaMH U 6€3 HUX.

132. [TpuBecTn cxeMy ycTpoICTBa M ONMUCaTh MPUHIIMIT IEHCTBUS JIFOOOTO U3BECTHOTO
BaM Tapesb4yaToro amnmnapara ¢ epeToYHbIMU YCTPOUCTBAMU

133. [TpuBecTH cxemMy yCTpOHCTBA U ONUCATh MPUHIIUIT ACUCTBUS a0COPOLIMOHHOMN UITH
PEKTU(UKALMOHHONW KOJIOHHBI C CUTYAThIMH TapeJIKaMHU.

134. [TpuBecTH cxemMy yCTpONCTBA U ONUCATh MPUHIIUIT ACUCTBUS a0COPOLIMOHHOMN UITH
PEKTU(UKAIIMOHHON KOJIOHHBI C KJIaTaHHBIMU TapeIKaMu.

135. [TpuBecTH cxemy yCTpOHCTBA U ONUCATh MPUHLIUIT ACUCTBUS a0COPOLIMOHHOMN UITH
PEKTU(UKAIIMOHHONW KOJIOHHBI C KOJIMAYKOBBIMH TapesIKaMH.

136. N300pa3ute ¢ HEOOXOAUMBIMU OOO3HAYCHHUSMH U TOSICHCHUSMH CXEMBbI
YCTaHOBOK JUIsI IPOCTOW MEPErOHKHU.

137. N300pasure ¢ HEOOXOAMMBIMU OOO3HAYEHUSIMH U TOSACHEHHSIMH CXEMY
YCTaHOBKH JJIsl HETIPEPHIBHOM PeKTU(UKALINYA OMHAPHBIX KUJIKUX CMECEH.

138. CocTaBuTh ypaBHEHHS MaTepHAIbHOrO OajlaHCa MPHU Pa3JIeNeHUN CYCHEH3MH U
BBIBECTH M3 HUX BBIPAXKEHMs JJIsl pacueTa MacCOBOI'0 pacxoja OCBETICHHOM KHUAKOCTU U
ocaJka.

139. BeiBog Qopmynel s pacdyeTa  TPOU3BOAMTEIIBHOCTH  OTCTOMHHKOB ISt
3aIbUICHHBIX T'a30B U CYCIIEH3UM.

140. OcaxpaeHue moj AeHCTBHEM CHIIBI TsKeCTH. CHIlbl, ACHCTBYIOIINE HA YACTHILY.
BriBecTn ypaBHEHUs 7151 ONpeeSICHUs CKOPOCTH CBOOOTHOTO OCAXICHUS I1apa.

141. Pacuer ckopocTtu ocaxaeHus yactuil cepuueckoid GopMbl MO TEHCTBUEM CHUITBI
TSKECTH.

142. BreiBoa ¢gopmynbel ansi pacuera MOTpEeOHON MOBEPXHOCTHU OCAXKJIECHUS YACTHIl B
OTCTOMHMKAX IS 3albUICHHBIX I'a30B U CyCIIEH3UM.

143. Kpurepuit Apxumena npu ocakJIeHUH, ero PU3NUECKHU CMBICI, UCTIOJIb30BAaHUE B
pacuerax CKOpOCTH OCaXKACHHUS.

144. Kuneruka ocaxxnenus. ['mapoaumHamudeckue pexxumbl ooTekanus ten. [IpuBectu
rpaduK 3aBUCUMOCTH KO3 QHIIMEHTa CONPOTUBIICHUS Cpe/ibl OT kpuTepus PeiiHonbca.

145. [IpuBectn ypaBHeHUE (UIBTPOBAHUS TMPH TIOCTOSHHOM TEpemnaje MaBJICHUS K
BUIY, yIOOHOMY /Ui SKCIIEPUMEHTAIBHOTO OMNpEICNCHUs CONpPOTHBICHHUS OcCalka M
(GUIBTPOBAIILHOMN MEPErOPOIKH.

146. OcHOBHBIE TapaMeTpbl, XapaKTEpU3YIOLIME 3€pHUCTbIM cioi. Ilomyunts
BBIPQKEHUSI SKBUBAJICHTHOIO JHaMeTpa uepe3 YACNbHYI0 IOBEPXHOCTb U JTUAMETP
YaCTHULI.

147. HeiictButenbHas U (UKTUBHAs (MIPUBEACHHAS) CKOPOCTU MOTOKAa B 3€PHUCTOM
cioe. KakoBo cOOTHOIIEHNE MEXKy HUMU?
148. OxapakTepu30BaTh COCTOSHHE 3EPHUCTOTO CJIOSA B 3aBUCUMOCTH OT CKOPOCTH

BOCXOJSIIIET0 TOTOKa Ta3a Wik KuakocTu. CompoBoAWTE OTBET TrpaduuecKuMu
I/I306pa)KCHI/I${MI/I 3aBHCI/IMOCTeﬁ HOTepI/I OaBJICHUA U BBICOTHI CJIOSI OT CKOpOCTI/I II0TOKA.

149. OxapakTepu30BaTh COCTOSIHHE 3€PHUCTOTO CIIOS B 3aBHCHUMOCTH OT CKOPOCTH
BOCXOJISINET0 TIOTOKA ra3a WIH J>KHJIKOCTH. Kak paccumraTh IMOTEpIO JaBJICHHS B
IICEBJ00KIKEHHOM cioe?
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150.

HasBaTh ¥ cOIOCTaBUTH OCHOBHEIE CITIOCOOBI pasaAcCICHUA CYCHGHSHﬁ. VkazaTp ux

MpEMMYIICCTBCHHBIC obnact IMPUMCHCHUAA.

151.

OX&paKTepI/BOBaTB OCHOBHBIE CIIOCOOBI OYMCTKH Ta30B OT HbUIM. YKa3aTh HX

MpEMMYIICCTBCHHBIC obnact IMPUMCHCHUAA.

152.

Kakue BBI 3HAacTE THIIBI afraparoB A OUYUCTKU Ta30B OT MBLIH? I/I306paBI/ITB

CXeMy YCTPOWCTBA U OMUCATh JACHCTBUE OJHOTO U3 HUX (10 BBIOODY).

153.

N300pa3uth cxemy yCTpOHCTBAa M OMMCATh ACUCTBUE OJHOSPYCHOTO IpeOKOBOTO

HENPEPBIBHO JACHCTBYIOLIETO OTCTOWHHUKA.

154.

AmnmapaThl 11 MOKPOM OYHMCTKH Ta30B OT mblieil. 1300pa3uTh cxemy ycTpoHCTBa

" OoIIucCaTh )IGfICTBI/IG OIHOT'0 U3 TAKHX aIlllapaToB.

155.
IBUICYJIOBUTEIIS.

156.

N300pa3uth cxemy YCTpOHCTBA M OMHCATh JCWCTBHE TapeiabuaToro (IMEHHOIO)

N300pa3uth cxeMy YCTpOMCTBa LMKIOHA WM THUIPOLMKIOHA (IO BHIOOpY),

Ha3BaB OCHOBHBIE 00JIACTH HX IMPUMCHCHUA.

157.
158.

N300pa3uth cxeMy yCTpOUCTBA U ONUCATH JeHCTBHE THAPOLMKIIOHA.
Kakme Bbl 3Haere GUIBTPHl AN CYCHEH3UM MEPUOJUYECKOro JAeUCTBUS?

N300pa3uth cxemy ycTpoiicTBa U ONMUCATH JICHCTBHE OJTHOTO U3 HUX.

159.
160.
ra3oxoo0B.

N300pa3uth cxeMy yCTpOMCTBA M ONMKUCATH ICUCTBHE HYTY — (PUIIbTpAa.
N300pa3uth cxemy yCTpOMCTBA U OMHCAThH JCHCTBHUE MBUICOCAAUTEIBHBIX KaMep U

3.2.3. MeTtoanueckue MaTepHabl, ONpeAe/sOlNde MNpPoneIypbl OLECHHMBAHUS 3HAHWIA,
YMEHHUI1, HABBIKOB B X0/I¢ IPOMEKYTOYHOM aTTeCTALNH
Ipoueaypa oneHnBaHus 3HAHUI (TeCT)

HpezmaraeMoe KOJIMYCCTBO 3aﬂaHHﬁ

20

IMocnenoBaTenbHOCTH BEIOOPKH

Onpezenena no paszjenam

Kputepru oueHku

- IPAaBUJIbHBIN OTBET Ha BOIPOC

«5» ecn mpaBmIIbHO BBINOJIHEHO 90-100% TecTOBBIX 3a1aHUi
«4» eciu NpaBUJIbHO BhINONHEHO 70-89% TecTOBBIX 3aaHuil
«3» eciu NpaBUJIbHO BBINOIHEHO 50-69% TecTOBbIX 3aJaHUil

IIpouenypa oneHuBaHusi 3HAHNH (YCTHBIN OTBET)

KaxX0oro pasjacia

[Ipenen pnuTenbHOCTH 10 MUHyT
IIpennaraemoe KOJIMYECTBO 3aJaHUIL 2 Bompoca
ITocnenoBarensHOCTH BEIOOPKHU BOIIpocoB u3 | CiyvaiiHas

Kpurepuu onenku

- TpeOyeMBIil 00bEM H CTPYKTYpa

- M3JI0KeHne MaTepuana 6e3 pakTHIeCKux OnmodoK

- JIOTHKA U3JI0KEHHUS

- UCTIOJIb30BaHKE COOTBETCTBYIOILECH TEPMUHOIOTHH

- CTHJIb PEYH U KyJIbTypa peun

- 1oa0Op NPUMEPOB MX HAYYHOH JINTEPATYPHI U MPAKTUKU

«5» ecan TpeOOBaHMUS K OTBETY BBHIIIOJHEHBI B ITOJTHOM 00beMe

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHUS K OTBETY, OJHAKO €CTh
HeOOJbIINE HETOYHOCTH B M3JI0KEHUH HEKOTOPHIX BOIIPOCOB

«3» ecnn TpeOOBaHNUS BBHIIIOJIHEHBI YACTHYHO — HE BBIAEPKAaH 00bEM, €CTh

(baKTI/I‘{eCKI/Ie OHII/I6KI/I, HapyuicHa JIOTHKa H3JI0KCHMU,
HEAOCTATOYHO MCHOJIB3YCTCS COOTBECTCTBYHOLIAA TCPMUHOJIOTUN

IIpouenypa oueHMBaHMS YMEHHUIl H

NPaKTHYECKUX Y4eOHO-NIpo(ecCHOHAIBHBIX 32124)

HABBIKOB (pelieHHe NPOo0JeMHO-AHATUTHYECKHUX W

IIpennaraemoe KOJUYECTBO 3aJJaHUN

1

[TocnenoBaTenbHOCTH BEIOOPKH

Crrydaiinas

Kpurepuu ouenku:

- BBIJICJICHUC W IOHUMAHUE TIPOOIIEMBI

- yMeHHe 00001aTh, COMOCTABIATH Pa3INYHbIC TOUKH 3PCHHUS

- TIOJTHOTA UCTIOJB30BAHUS UCTOUYHHUKOB

- HaJIM4Ke aBTOPCKOMN TO3ULIMU

- COOTBETCTBHE OTBETA MOCTABIEHHOMY BOIIPOCY

- WCIOJIb30BaHWE COIMAIBHOTO OmbITa, MatepuanioB CMU,
CTaTUCTUYECKUX JIAHHBIX
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- TOTUYIHOCTD U3JIOKCHUS

- YMEHHE cenaTh KBanu(UIIIPOBAHHBIC BEIBOJBI U 0000IIEHNUS C
TOYKH 3pEHUS pEeHICHUs TPO(ECCHOHANBHBIX 3a/1a4

- yMEHHE TIPUBECTH TIPUMED

- OTIOpa Ha TEOPETUYECKUE TTOI0XKEHUS

- BIIQICHUE COOTBETCTBYIOIIEH TEPMUHOIOTHEN

«5» ecnm Tpe6OBaHI/I$[ K OTBETY BBIIIOJIHCHBI B IIOJITHOM o0beMe

«4» ecnu B IICJIOM BBbIIIOJIHCHBI Tpe6OBaHI/ISI K OTBC€TY, OJHAKO €CTb

HEOOJIBIINE HETOYHOCTH B M3JIO)KCHHM HEKOTOPBIX BOIPOCOB.
3arpynoasercs B (OpPMYyTHpPOBAaHWM  KBAJH(DHUIMPOBAHHBIX
BBIBOZOB 1 0000IIEHUI

«3» ecnm ’I‘p€6OBaHI/IH BBIMOJIHEHBI YACTHYHO — IBITAETCS 000CHOBATEL CBOIO

TOYKY 3pEHHUs, OJHAKO Clab0 apryMeHTUPyeT HaydHbIe
TOJIOKEHHSI, TPAKTHYECKH HE CIIOCOOCH CaMOCTOSTENHHO
c(hOopMyIHpPOBATh BHIBOABI M O0OOIICHHS, HE BHIUT CBS3b C
po¢eCCHOHATIPHOM eI TETPHOCTRIO

4. YuyebHO-MeTOAMYECKOE M MaTEPHAIBHO-TEXHUYECCKOEC ob0ecreyeHHe TUCIHUIIMHBI

(MmoxyJis)
4.1. DjeKTpOHHBbIE y4eOHbIe U3IAHUSA

1.

I'ypeBuy, 0. E. PacueT 1 OCHOBBI KOHCTPYUpPOBaHMS JleTalleil MallIUH : Y4eOHUK : B 2
tomax. Tom 1. Ucxonnasie monoxxenusi. CoenuHeHust netaneit MmamuH. Jleranu nepenad /
IO.E. I'ypeBny, A.I'. Cxupmiagze. — Mocksa : KYPC : UHOPA-M, 2023. — 240 c. -
ISBN 978-5-906923-29-5. - Teker : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2021385. — Pexum noctymna: mo HoAmnucke.
I'ypeBuu, 1O. E. Pacuer u 0CHOBBI KOHCTpYHpOBaHUS AeTajiell MallMH : y4eOHUK : B 2
tomax. Tom 2. Mexanndyeckue nepemauu / FO.E. T'ypeBuu, A.I'. Cxuprmamze. —
Mocksa : KYPC : UHOPA-M, 2024. — 248 c. - ISBN 978-5-906923-60-8. - Tekcr :
anekTpoHHbid. - URL: https://znanium.com/catalog/product/2093937. — Pexxum nocryna:
IO MOJITNHCKE.

[Tonukapos, 1. U. KonctpynpoBaHue U pacdeT 3J1€MEHTOB XUMHUECKOr0 000py10BaHUS:
yuebHuk / M.W. Tlonukapos, C.W. Ilonukapos. - MockBa : Anbdpa-M, 2010. - 382 c.:
mi; . ISBN  978-5-98281-174-5. - Tekcr : onekrponHeii. -  URL:
https://znanium.com/catalog/product/184786. — Pexxum goctyma: 1mo momcKe.
Komuccapos, 10. A. Ilpoueccs u annapatsl xuMmuyeckoi Texnonoruu. B 5 4. Yacts 1 :
yueOnnk mnsa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /I. I1. Benrt ; mox penakmueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gom. — Mocksa : M3agarensctBo FOpaiir,
2023. — 216 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-09099-4. — Tekcer
anekTpoHHbIl  //  OOpasoBarenbHas minatgopma  HOpaiit  [caiitr]. —  URL:
https://urait.ru/bcode/515341.

Komuccapos, 10. A. Ilpoueccs u annapatsl XxuMuyeckoi Texnonoruu. B 5 4. Yacts 2 :
yueOnnk mnsa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /I. I1. Benrt ; mox penakmueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gom. — Mocksa : M3garensctBo FOpaiir,
2023. — 227 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-09101-4. — Tekcr
anekTpoHHbIl  //  OOpasoBarenbHas minatgopma  HOpaiit  [caiitr]. —  URL:
https://urait.ru/bcode/51548]1.

Komuccapos, 10. A. Ilpoueccs u annapatsl xuMmuyeckoi Texnonoruu. B 5 4. Yacts 3 :
yueOnnk mnsa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /I. I1. Benrt ; mox penakmueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gom. — Mocksa : M3agarensctBo FOpaiir,
2023. — 246 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-09102-1. — Tekcr
anekTpoHHbIl  //  OOpasoBarenbHas minatgopma  HOpaiit  [caiitr]. —  URL:
https://urait.ru/bcode/515482.

Komuccapos, 0. A. Ilpoueccel u annaparsl XumMmudeckoi TexHonoruu. B 5 4. Yacts 4 :
yueOnuk misa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /. I1. Benr ; mox penakmueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gom. — Mocksa : M3garensctBo FOpaiir,
2023. — 323 ¢. — (Bricmmee o6pazoBanue). — ISBN 978-5-534-09103-8. — Tekcr
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anekTpoHHbI  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/515900.

8. Kommuccapos, 10. A. Ilpouecch! n anmapaTsl XuMudeckoi TexHosoruu. B 5 4. Yacts 5 :
yueOnuk ansa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /I. I1. Benrt ; moa penakmueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gom. — Mocksa : M3garensctBo FOpaifr,
2023. — 208 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-534-09104-5. — Tekcr
anekTpoHHbI  //  OOpasoBarenbHas minatgopma HOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/515901.

4.2. DieKTpoOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnexktponHo-Oubmmoreunas cucrema ZNANIUM [Dnexkrponnsnii pecypc]. — URL:
https://znanium.com/.
3. DOmnektpoHHass OubnuoreyHas cucrema «KOHCYIbTaHT CTyJIeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OmbOmmotexa [DnexktpoHHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Mudopmammonnas cucrema «EanHoe OkHO gocTyma K 0Opa3oBaTeIbHBIM pecypcam»
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbI TIEHTP HWHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npodeccuoHa/bHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIE CIIPABOYHbIEC
CHCTEeMBbI

O6yuarommmMcst  obecniedeH J0cTyn (yOaJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM TpodeccHoHanbHbIM 0a3aM JaHHBIX M HWH(QOPMALMOHHBIM CIIPABOYHBIM
CHUCTEMaM:

1. CnoBapm wu »SHuuKiIoneguu Ha Axkagemuke [OnektponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(POPMALMOHHO-TIPaBOBOro obecreueHus: «l apant» [D1eKTpOoHHBINA pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoCTPaHAEMOro IPOrPaMMHOIO
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA
1. JluueH3uoHHOE MporpaMMHOe oOecreueHHue: OmepanuoHHas cuctema Microsoft
Windows, naket opucubsix npuioxenuit Microsoft Office.
2. CBOOODHO pacHpocTpaHseMOe TMpPOrpaMMHOE oOOecrieueHue: CBOOOJHBIC TAaKEThI
oducubix npunoxxenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IIPaBOBAS
cuctema «l"apant» (OneKTpoHHBIN nepuoanydeckuil cnpaBoyHuK «Cucrema 'APAHTY),
oGpasosaTenbHas miardopma FOPAUT (Dnexrponnas Guénmorteunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >MEKTPOHHO-OUOTHOTEHAs CHCTEMA
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cuctemMa «KOHCYJIbTaHT CTyieHTay.
4.5. O6opynoBaHue U TEXHUYECKHE CPEACTBA 00yUeHUs

Jns peanuzanuy JUCHMIUIMHBL (MOAYJS) MCIONB3YIOTCS Yy4YeOHbIE ayJUTOPUHU IS
MpOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI OOOPYAOBAaHHEM W TEXHUYECKUMHU
cpeAcTBaMU OOYy4YeHHMs, U TIOMEIICHUS JJISi CaMOCTOSATENIbHOW paboThl 00yJaromuxcs, KOTOpble
OCHAIIIEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO MOAKIIOYCHHS K ceTH «MHTepHeT» U
o0ecrieyeHbl JIOCTYIIOM B DJIEKTPOHHYIO HH(OpMAIMOHHO-00pazoBaTenbHylo cpeny PXTY
uM. JI.1. Menneneesa. JlomyckaeTcsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HaumeHoBaHMe YUeOHBIX ayANTOPH 111 OcHaleHHOCTh YYeOHbIX ayAMTOPHIi /ISl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI M TOMEIeHUH /1J151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JIsl CAMOCTOSATEIbLHOM padoThl 000PY/1I0BAHNEM U TEXHHUYECKHUMHU CPeICTBAMU
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http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

padoThI* 00yueHHs
VYuyeOHble  ayguTOpMM  [UIA  TPOBeAEHHA | YueOHas ayIMTOpHs YKOMIUIEKTOBaHA CIELUAIM3MPOBAHHON
yUeOHBIX 3aHITHH MeOeJblo, OTBEYaroUmleld BCEM YCTAHOBJIEHHBIM HOpPMaM |
TpeOOBaHMAM, O0OPYIOBAHHEM M TEXHWYECKUMH CPEICTBAMH
00yueHus (MOOMIIbHOE MYJIBTUMEANHHOE 000pYAOBaHHE).
[Tomemenune it caMOCTOSTENEHON paboThI [lomemieHne  OCHalIEHO  KOMIBIOTEPHOHW  TEXHUKOH  C
BO3MOXXHOCTBIO TOJAKIIIOUCHHU A K CCTH ((I/IHTepHeT» n
obecrieueHUeM JIOCTyNa B 3JEKTPOHHYIO HH(OPMAOHHO-
obpazoBatensHyto cpeny PXTY mm. JI.U. MengeneeBa u x
39bC.
* Homep KOHKpETHOW ayAWTOpHHU yKa3zaH B IpuKase o0 ayauTopHOM (oOHAE, paclicaHHM Y4YeOHBIX 3aHATHH U
pacIicaHiy IPOMEKYTOYHON aTTecTalny.
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