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 - -
OobmenpodeccruoHansHbIC Wmxenepras u texnonorudeckass | OINK-4. CmocobeHn obecnednBaTh
MOJIFOTOBKA MPOBEJICHUE TEXHOJIOTUYECKOTO
nporecca, UCIIONb30BaTh
TEXHUYECKHUE CPEJICTBA Il KOHTPOJIS
rapameTpoB TEXHOJIOTUYECKOTO
IIPOLIECCa, CBOMCTB ChIPbSl U TOTOBOM
MPOIYKIUH, OCYIIECTBISATh
HU3MCHEHHE rapameTpoB
TEXHOJIOTHYECKOTO ~ Mporecca Ipu
M3MEHEHHHU CBOWCTB ChIPbhSI
[Tpodeccronansuble - -
1.2. KomnereHUMH ¥ MHAUKATOPbI MX JOCTHXKeHHS, (POpMHUpPYeMBbIX JAUCHHILINHON

(MoayJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOI MPOrpaMMbl

Kon Kon
HHANKATOpa Conep:xaHue HHIMKATOPAa KOMIIeTeHIIUU
KOMIEeTeHIUH
KOMIIeTeHIIH U
OIIK-4 OIIK-4.3 BoiOupaer myTH  WMHTEHCH(UKAIMK  TEXHOJIIOTHYECKHX  IIPOIECCOB
MPOU3BOJCTBA, MPOEKTUPOBAHMS U COBEPILIEHCTBOBAHMS COBPEMEHHOIO
TEXHOJIOTHYECKOro 000pyI0BaHUS U IPUOOPOB

1.3. Pe3yabTarhl 00y4eHust 10 AMCHUIIHHE (MOAYJIIO0)
Lesab u3ydyeHust IMCUMILIMHBI (MOAYJ) — OOyUYeHHE CTYJIEHTOB METOJUKE MPOCKTHUPOBAHUS
JJIEMEHTOB ~ XUMHMUYECKOro  00OpyJIOBaHUS, OTBEUAIOLIETO  TJAaBHBIM  KPUTEPUSIM
paboTOCIOCOOHOCTH: TPOYHOCTH, >KECTKOCTH, BUOPOYCTOHYMBOCTH, T€PMETHUYHOCTH M Jp.,
CUCTEMAaTUYECKOE  W3yYEHHE  HHHOBALlMOHHBIX  METOJOB  IPOEKTUPOBAHMSI  XUMHUKO-
TEXHOJIOTHYECKOT O o0opy10BaHus, dopmupoBaHue HaBBIKOB CaMOCTOSITEJIbHOTO
KOHCTPYHPOBAHUS U pacyeTa 3JIEMEHTOB 000py10BaHUS.
B pe3ynbrate n3ydyeHus: IUCHUILIMHBI (MOLYyJIsl) 00ydaroUIuiics JOIKEeH
3HATh:
e 0o0IIMe NPUHIMITEI KOHCTPYUPOBAHUS MALIHMH U allapaToB OTPaCIIu;
® OCHOBBI TEOPHH NIEPEHOCA UMITYJIbCA, TEIlJIa U MACCHI;
® OCHOBHBIC NPUHIIMITBI MATEMATUYECKOTO OMUCAHUS MIPOLIECCOB U AINapaTOB XUMHUYECKHX
TEXHOJOTHI, =~ OCHOBHbIE MPUHIMUIBI U  METOAbl  MOJEIMPOBAHUS  XUMHUKO-
TEXHOJIOTUYECKUX  TPOLECCOB,  BKJIIOYas  MaTeMaTHyeckoe U (U3UUECKOe
MOJIETUPOBAHUE, B T.4. OCHOBBI TEOPUU 000OIIEHHBIX TEPEMEHHBIX;
® OCHOBHBIE (PM3MKO-XUMHUYECKHE M TEPMOJUHAMUYECKHE CBOWCTBA XUIKOCTEU, ra3oB U
TBEPABIX TE€J, OCHOBHBIE METO/IbI UX ONPEAEIIECHUS U pacuéra;
® OCHOBHBIE YPaBHEHHUS M 3aKOHOMEPHOCTU T'MJIPOCTATHUKU U THAPOAVMHAMUKH KUIKOCTEU
U Ta30B;
® pe3ynbTaThl pEUIEHHs OCHOBHBIX YPaBHEHUH THAPOCTATMKM U TUAPOJUHAMUKH
OPUMEHUTEIbHO K TMPHUKJIAAHBIM MX 3ajJadaM, BKJIIOYas IIPOLECCHl XpaHEHUs U
TPaHCIIOPTUPOBAHMS KMJKOCTEH UM Ta30B, OCHOBHBIE THAPABINYECKHE PACUETHI,
YCTPOWCTBA, NPUHIMIBI pabOTbl M METOJUKY MHOJ00pa HACOCOB M BEHTHJISTOPOB;
NPUMEHEHUE METOJ0B TEOpHUHM TNOA00MsS TpU pPELIEHUH TPUKIAJHBIX 3a]ad
T'MJPOANHAMUKHY;
® TEpMOJMHAMUYECKHE OCHOBBI IIPOLIECCOB CXKATHUS Ia30B, HA3HAYEHUE MPOLIECCOB CXKATHS,
MPUHIMIIAATIbHBIE YCTPOUCTBA U MPUHIUIIBI paOOTHl KOMIIPECCOPOB;



e [IeJM, 3aJa4d, OCHOBHBIE METOJABI U Pacy€T MPOIECCOB TMEPEMEIIMBAHUS B KUIKUX
cpeliax, OCHOBHBIE TUIIbI KOHCTPYKIIMH MEXaHUYECKHUX MEIIANOK;

e iaccu(UKALUIO W OCHOBHBIE CBOWCTBA HEOJHOPOJHBIX CHCTEM, Kiaccu(UKaIUIO
OCHOBHBIX METOJOB pa3J€leHNs HEOJHOPOAHBIX CHUCTEM, OCHOBHBIE IIPUHLIMIIBI pacyéra
MIPOLIECCOB pa3efieHus, BKJIOYas pacy€Tbl MPOLIECCOB pa3JelieHUusl OCaXJICHUEM W
(GWIbTpOBaHUEM; YCTPOHCTBO OCHOBHOI'O THIIOBOIO OOOpYIOBAaHUS IS pa3lesIeHUs
HEOJTHOPOJHBIX CHUCTEM OCaXJACHHEM U (UIBTPOBAaHUEM; OCHOBHBIE CIIOCOOBI
MHTEHCU(UKAIIMM TIPOLIECCOB pa3Je/ieHUs] U TMOBBIMEHUS ASPPEKTUBHOCTH pabOTHI
o0opyI0BaHNS;

® OCHOBHBIC XapaKTEPUCTHKHU JIBUKEHHS KHUJIKOCTEH M ra3oB B HEMOJBUKHBIX MOPUCTHIX
cpelax M KaHajiax;

® OCHOBHbIE 32aKOHOMEPHOCTH ABMXECHUS IBYX(a3HBIX U MHOTO(A3HBIX TOTOKOB;

® OCHOBBI TEOpPUHU IMPOIECCOB TEIUIONEPEHOCa, BKIIOYas IMPOILECCHl Mepeqadyd TerIoThI
TEIIONPOBOAHOCTBHIO U KOHBEKTUBHOI'O TEINIOOOMEHA;

® [IPUHIMIBI COCTABJIEHUS TEIJIOBBIX 0aJaHCOB, METOAMKH pacuéTa CTATMKU U KUHETHUKH
IIPOLIECCOB TEIJIONEPEHOCA, BKIKOYAsl pacy€Thl IBMKYIIUX CUII M CKOPOCTH IPOTEKAaHUs
MIPOLIECCOB;

® YCTPOICTBO U pabOTy OCHOBHBIX THIOBBIX KOHCTPYKIIMH TEMJIOOOMEHHOHN ammaparyphl,
BKJIIOUAsl BBIIIAPHBIE allapaThl; OCHOBBI IPOEKTUPOBAHUS TEIJIOOOMEHHOH amnmapaTyphl
U crnocoObl MHTEHCU(UKALUU TPOIECCOB TEIUIOOOMEHA; XapaKTEPUCTUKH OCHOBHBIX
IIPOMBIIIJIEHHBIX TEMJOHOCUTENEH; NPUMEHEHHE METOJI0OB TEOpPUM MOA00UsS MpH
pElIeHNU TPAKTHUECKUX 3aa4 TerI000MeHa;

® OCHOBBI TEOPUU MPOIIECCOB MACCONEPEHOCA B CUCTEMAX CO CBOOOAHON U HEMOABMKHON

MOBEPXHOCTHIO KOHTaKTa (a3, BKIIOYAsh MPOIECCHI MAcCOMEPEeHOCa MOJEKYJSIpHOW U

KOHBEKTUBHOU qudPy3ueii;

® OCHOBHBIE 33aJauyd CTAaTHKH MAacCOOOMEHHBIX IPOLIECCOB, BKJIOYAs MPHUHIUIIBI
COCTaBJICHUs] MaTE€pUAIbHBIX OallaHCOB, OCHOBHBIE 3aKOHBI U PACUYET MeK(a3HOro
TEPMOJUHAMHYECKOIO PABHOBECHUS, ABMXKYIIIUX CHJI IIPOLIECCOB;

® OCHOBHBIE 33J]aud U METOJ(bl pacuy€Ta KMHETHUKH IPOLIECCOB MAaCCOINEPEHOCA, BKIOYAs
pacuéThl OCHOBHBIX KUHETHUYECKUX MOKa3aTelNel MpoIecCcoB;

® [PUHIUNHAIBHOE YCTPOMCTBO MacCOOOMEHHBIX aIllapaToB, OCHOBHBIE METOJBI U
MPUHILIMIIBI WX IPOEKTHOTO pacyéra; NpUMEHEHHWE METOAO0B NoA00us NpU peuIeHUH
MPAaKTUYECKHX 3a/1a4 MAaCCOOOMEHHBIX MPOIIECCOB;

® OCHOBHBIE METOJIbI Pacy€Ta AUaMETPa U BHICOTHI KOJIOHHBIX MacCCOOOMEHHBIX anmnapaToB;

OCHOBHBIE CITIOCOOBI ONTUMM3AINH U ITyTH MOBbIIEHUS 3((HEKTUBHOCTH MacCOOOMEHHBIX

IIPOLIECCOB;
® [IeNH, ONpeAeTieHHe M OCHOBHBIC MPUHIIMITBI OCYIIECTBICHUS MEMOpPaHHBIX IPOIECCOB

pasfeneHus  JKUOKMX W Ta30BbIX  CMeced, BKIIOYas  OOpaTHBII  ocMmoc,
yIbTpadUIbTPaNI0, MHUKPO(QHUIBTPAINIO, AWAIH3, DJIEKTPOAMAIHN3, HCIIAPCHHE uepes3
MeMOpaHy;

yMeThb:

® ONpeneNsiTh U PacCUUTHIBATH OCHOBHbIE (U3UKO-XMMHUYECKHE U TEPMOJUHAMUYECKUE
CBOMCTBA XKUJIKOCTEMN U Ta30B;

® OnpeneNnsiTb M PacCUMTHIBATh T'MJIPOJUHAMHYECKHE XapaKTEPUCTUKU  JIBUKEHUS
KHUJKOCTEH U ra3oB;

® DPACCUMTHIBATh THUJPABIMYECKHE CONPOTUBICHUS MPOCTEHIINX  TPyOOIPOBOIHBIX
THJIPaBIMYECKUX CHCTEM M  OCHOBHBIX XHMHKO-TEXHOJOTMYECKHX  amrapaTos,
OCYILIECTBIIATH 110100p HACOCOB M BEHTHJISITOPOB ISl IEPEMEILICHHS KHUIKOCTEH U ra3os;

® [IPOBOJUTH SKOHOMHUYECKHH aHAIN3 THPABINYECKUX CUCTEM;



MIPOBOJIUTH PACUYEThl OCHOBHBIX XaPAKTEPUCTHK PA3IIUUHBIX TETLIOOOMEHHBIX MPOIIECCOB,
BKJTIOYAst TETJIOBBIE HATPY3KH TETNIOOOMEHHBIX anmapaToB, IBUKYIINE CHUJIBI POLIECCOB
Teruonepenavn, K03GOUIMEHTOB TEIUIOOTAAYH U TEILIONEPEIauu;

NPOBOJUTHh TEIJIOBOM M KOHCTPYKTUBHBIH pacuéThl TEIIOOOMEHHHUKOB Pa3IMYHOTO
Ha3HAYCHUS, TPOBOJIUTH UX IMOBEPOUHBIC PACUETHI,

no0MPaTh HOPMAaTH30BaHHBIC BAPHAHTHI KOHCTPYKIIUH TEIZIOOOMEHHBIX arapaToB s
pelIeHHs MPaKTHYECKHUX 3a1a4 TeIUI000MEHa;

BBITIOJTHATh MaTEPUAIBHBIA W TEIUIOBOW Pacu€Thl BBHIMAPHBIX alllapaToB M BBIMAPHBIX
YCTAHOBOK C ONpeeTICHUEM TEMIIEPAaTypHOT0 U TEIUIOBOTO PEXUMA UX PabOTHI;
noa0upaTh HOPMAaJU30BAHHBIE BapHUaHTHl KOHCTPYKIUH BBIMApHBIX ammapaToB s
OCYIIECTBIICHHSI ITPOIIECCOB BHITTAPUBAHUS PA3TMYHBIX KHJIKUX PACTBOPOB;
MPOTHO3UPOBATh BIUSHHE PEKUMHO-TEXHOJIOIMYECKMX M KOHCTPYKTUBHBIX MapaMeTpoB
TETUIOOOMEHHBIX ¥ BBITIAPHBIX aIllapaTOB HA HMHTEHCHBHOCTH MPOTEKAIOIIUX MPOIIECCOB
1 3QHEKTUBHOCTH paOOTHI TEIIIOBOTO 000OPYI0BAHUS;

BBITIOJIHATh TEXHOJOTHYECKUE PACUYETHI C MOJOOPOM HOPMATU30BAHHBIX KOHCTPYKIIHA
KOHTAKTHBIX YCTPOMCTB JUIsl TPOBEACHUST HAaHOOJIee pacpoCTpaHEHHBIX MaCCOOOMEHHBIX
MPOIIECCOB, TaKWX, Kak a0copOmust M JecopOIHsi, MNEeperoHKka M peKTHU(PHUKAINA,
KHUIIKOCTHAsE  DKCTPAKIUs, ajacopOlusi W  HMOHHBIH OOMEH, pacTBOpEHHE U
OKCTpAarupoBaHue W3 TBEPIABIX TeJN, KpHUCTALIM3AlMi, MeMOpaHHbIE —armaparsl,
CYIIHJIbHBIC YCTAHOBKH KOHBEKTUBHOTO THIIA;

MPUMEHSITh BEIYMCITUTENbHYIO TEXHUKY JIJISl BBIMIOJTHEHUS MTPOSKTHBIX 33]1a4, CBA3aHHBIX C
MPOCKTHPOBAHNEM aIllapaToB ISl TMPOBEICHHUS XHUMHKO-TEXHOJIOTHYECKHX IPOIECCOB
TEIUIO- U MAaCCOTEPEHOCa;

BJIAJ1€Th:

HAaBbIKAMU  TPOEKTHUPOBAHUS  MPOCTEUINIUX  THUMOBBIX  alMaparoB  XHUMHUYECKOM
MIPOMBIIIUICHHOCTH, BKJIIOYAsi COCY/bl M amnmapathl JJIg XpaHEHUsl *KUIAKOCTEH U Ta30B,
TpyOONPOBOHBIE THAPABIMUYECKUE CUCTEMBI C MOJOOPOM HACOCOB U BEHTHIIATOPOB, a
TaKXe THIpOMeXaHuuecKoe 000pyIoBaHue s pa3ieNieHHsI HEOJHOPOIHBIX CHCTEM;
HaBBIKAMH TPOCKTUPOBAHUS TEIUIOOOMEHHOTO OOOpYJOBaHUS |  allapaToB s
MIPOBEJICHUSI MAaCCOOOMEHHBIX TIPOIECCOB;

METOJaMH ONTUMH3ALUN PEKUMHO-TEXHOJIOTHUYECKUX MapaMeTPOB MTPOBEACHUS TUTOBBIX
XUMHKO-TEXHOJIOTHUECKHUX MPOIECCOB U pabOThI XUMUYECKOTO 000PYI0BAHHUS

2. O0beM, CTPYKTYpA U co/iepKaHue TUCHUUILITUHBI (MO1YJIs1)
2.1. O0beM JMCHUTIMHBI (MOYJIs1)

2.2. Temsbl

Buowt yueonoi pavomut Dopmut 00yuenusn

Ounas

OO01IAasi TPYI0EMKOCTD: 3aUCTHBIC CAMHUIIBI/9aChI 3/108
KonTakTHas padora: 32
3aHATHS JIEKIIMOHHOTO THITA 0
3aHsITHS CEMUHAPCKOTO TUTIA 32
KoncyabTanuu 0

3a4€T C OLICHKOM,
KYPCOBOH IIPOEKT
CamocrosiTesannast padora (CP) 76

B TOM YHCJIC Ha BEIIIOJHEHHE KYPCOBOT'O IIPOCKTA 32

(pa3menbl) AUCHMIUIMHBI (MOZYJsl)) € YKa3aHHEM OTBEJEHHOI0 HAa HHUX

HpOMe)KyTO‘lHaH aTTrecTanus

KOJIN4eCcTBa 4acoB 1o popmam o0pa3oBaTe/bHOI 1eITeIbHOCTH
Ounasa ¢hopma odyuenusn

Buabl yueOHoii padoThl (B yacax)
KonrakTHas padora
Ne | HaumeHoBaHHEe TeM P
3anaTusn
n/m | (pazaesnoB) 3aHATHSA CEMHHAPCKOr0 THIIA CP
JIEKIIMOHHOI0 THIIA
JI HHbI1e 113 C JIP 5031513
1. T'uaponuHamMudeckue 0 0 8 0 0 0 11




MPOLIECCHI U aInaparsl

XUMHUYIECKOUN
TEXHOJIOTHH

2. TeruoBble  mpoIECCHI 0 0 8 0 0 0 11
u amnmaparbl
XUMHUYECKOU
TEXHOJIOTUU

3. [Ipoueccrr u 0 0 8 0 0 0 11
anmnapaThl pa3jieieHus
TOMOTEHHBIX  CHCTEM
(OCHOBHBIE
MaccOOOMEHHbBIE
MPOIIECCHI)

4, [Ipoueccrr u 0 0 8 0 0 0 11
anmnapaTbl pa3feeHus
TCTCPOTCHHBIX CHCTEM
(OCHOBHBIC
THPOMEXaHHYCCKUE
MPOIIECCHI)

Ilpumeuanus:

JI — nexuum, [13 — npakruueckue 3anstus, C — cemunapsl, JIP — nadopatopusie padorsl, CP — camocrositensHas

pabora.

2.3. Copepxkanue JMCHMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE IO TeMaM (pa3jeilaM) M
BHJIaM padoT

Couepma}me 3aHATHH CEMHUHAPCKOI'o THIIA

HanmeHoBanue TeM (pa3iesioB)

Tun

Copnep:xanue 3aHATHI CEMHHAPCKOT0 THNA

I'mapomuHaMuYecKkre TPOIECChl U
anmaparbl XUMUIECKON TEXHOJIOTHH

I13

OCHOBHBIC CBOWMCTBa JKHIKOCTEH W Ta30B. PazmepHOCTH
BeJIMYMH. PacyeT MIOTHOCTH M BSI3KOCTHU )I(HZIKOCTCﬁ )51
ra3os.

YpaBHEHHE HEpa3pbIBHOCTH MOTOKA. MaccoBbell U
OOBEMHBIH PacxXoJbl, CPEAHSAS CKOPOCTh. PacmpenencHue
CKOpOCTEH MO MONEPEYHOMY CEYEHMIO KaHaja. Pexumbl
TEUYECHUS KUIKOCTEH U Ta30B.

l'uppocratuka. OCHOBHOE YypaBHEHHE THIPOCTATHKH.
3akon Ilackams. IlpakTHueckoe MPUIOKEHHE 3aKOHA
[Tackans.

WneanpHas xuakocts. [IpuMmenenne ypaBuenus: bepnysnu
JUIL  pemIeHusl MpakThdeckux 3amgad. OmnpenencHne
pacxomoB ¢  TOMOIIBIO  JPOCCENBHBIX  MPHOOPOB.
Hcreuenune KUIKOCTH U3 cOCya.

Pacuer TUAPOANHAMHUYECCKOTO COIMPOTUBJICHUSA
TPyOONPOBOJOB. YUET PEKHUMOB TCUCHHS IKUIKOCTCH,
IIEPOXOBAaTOCTH CTEHOK TPYO0 W WX KPHUBHU3HBI, IIPH
Pa3IMYHBIX PEKUMax.

Pacuer mapameTpoB HAcocoB: MPOU3BOAUTEIBHOCTH,
HaIopa, MOLUTHOCTH, BBICOTBI BCACBIBAHHUS.

Pabora Hacoca Ha THIPABINYECKYIO ceTh. BEIOOp HacOCOB.

TeruioBble mpoLECCHl M aNmapartbl
XUMHUYECKOHN TEXHOJIOTUHU

113

DHepreTHyeckre OalaHCHl B TEIUIOOOMEHHBIX ammapaTrax
0e3 M3MEHEHUS M C M3MCHEHHEM arperaTHOTO COCTOSHUS
TETUIOHOCUTENIEH.

Pacuer pBwXylieH cuibl TemIONEpeayu.
HaIpaBJICHUE ABWKCHUS TETUIOHOCUTEICH.
YpaBHeHus TEIUIOTICPEIaYH. KoaddpummenTst
TEIUIOTIePEeIaud M TEIUIOOTAaud. Pa3MepHOCTh, MOPSIOK
BEJIMYMH. PacueT MOBEpXHOCTHU TEIIOOOMEHA.
TemnonpoBomHOCTh.  PacdeT TEIUIOBBIX IOTOKOB U
npodpuieli  Temmeparyp IpPH  [EPEHOCE  TEIUIOTHI
TEIJIONPOBOTHOCTHIO yepes OJHOCJIOHHBIC u
MHOTOCJIONHBIC TNIOCKHE CTCHKH.

Pacuer xordpdunmenTa Temonepenadn depes ypaBHEHHE
aJTATHBHOCTH TEPMHUCSCKUX COMPOTHBIICHH.

Bzanmuoe




OpHUEHTHPOBOYHBIN u TTOBEPOYHBIN pacyer
TETI000MEHHHUKOB ULt MIPOLIECCOB MOJIOTpeBa,
OXJIKICHUSI, KOHACHCALMH U NCTIAPEHHUSL.

3. | llpoueccer u ammapatsl pazgenenust | 113 | Cnocobbr  BelpakeHust coctaBa (a3. PaBHOBecHbIe
TOMOTEHHBIX CHCTEM (OCHOBHBIE KOHLEHTpaluu. 3akoH ['eHpu.

MaccoOOMEHHBIE TTPOLIECCHI) Hamnpasnenne macconepenauu. Iloctpoenne paboumx u
PaBHOBECHBIX JIMHMH Ha NpHMepe Ipolecca abcopOuuu.
JBr>Kymias cuia Maccornepeiayu.

MarepuanbHblii OamaHc mporecca abcopOmuu. Pacuer
pacxofioB  IOTJIOTUTENS W WHEPTHOTO  HOCHTEN.
MuHUMaNbHBIN pacXo MOTIOTUTELS.

Pacuer  BBICOTBI ~ MacCOOOMEHHBIX  amIapaTtoB  C
HENpepbIBHBIM KOHTAaKTOM (a3.

Pacuer xoadduIieHTOB MaccooTHauM M Macconeperayu.
AuTUBHOCTD NG (GY3UOHHBIX COIPOTHBICHUI.

Pacuer  BBICOTBI  MacCOOOMEHHBIX  allapaTtoB  CO
CTYIIEHYATBIM KOHTakTOM (ha3. D¢ (eKTUBHOCTh CTyIICHU
o Mapdpwu.

Pextudukanns OnHapHBIX cMeceld. PaBHOBeCHBIE TaHHBIE.
OTHOCHUTENIbHAs JEeTy4ecTh. MaTepHanbHbIi OanaHc.
HenpepbiBHass ~ pektudukauus  ABYXKOMIIOHEHTHBIX
cMmeceil. MuHUManpHOE W pabouee (uerMoBoe HYHCIIO.
VYpaBHeHHs pabOUNX JIMHUIH.

TeruioBoit ~ GanmaHc  peKTH()UKAIMOHHOW  KOJIOHHBI.
TernoBble Harpy3Ky UCIAPUTEIS U fedierMaropa.
OrnpeneneHre OCHOBHBIX Pa3MepOB PEKTU(DUKAIMOHHOM
KOJIOHHBI C HETPEPBIBHBIM M CTYNEHYATHIM KOHTaKTOM

das.
4. | Iporecchl U ammapaThl pa3ieiCHUS 113 Pasznenennie rereporeHHBIX CHUCTEM. MaTepHambHBIN
TETePOrCHHBIX CHUCTEM (OCHOBHEIC Oananc. PacueT pacxoji0B IOTOKOB.
THIPOMEXAHHUECKUE MTPOIECCHI) OcaxxaeHue. DJEMEHTHI  pacuera  ammapaToB IS
OCaKICHHUSI.

OJeMEHTHl THAPOJMHAMHUKH HETOABMKHBIX 3CPHHUCTHIX
CJIOEB U IICEBIOOKIDKCHNE.

OunprpoBaHue. OJIEMEHTHl pacyeTra (QUIBTPOBAIBHBIX
anmapaTos.

CopepxaHue cCaMOCTOATEIbHOM padoThI

Ne .
wn HaumeHnoBanue Tem (pa3iesioB) Coaep:xanue caMOCTOSATEIbHOI PadoThI
1. | I'maponunamudeckue npoueccsl U | IToAroroBka K MPaKTUYECKUM 3aHATHIM
anmaparsl XUMHUYECKON
TCXHOJIOTHHU

2. | TennoBele mpoueccsl W ammapaTsl | [IoAroToBKa K MPaKkTHYECKUM 3aHATHSIM
XUMHWYCCKOHN TEXHOJIOTHH
3. Hpoueccm " anmaparbl pa3aCICHUA HO,Z[FOTOBKEI K IMMPAKTUYCCKUM 3aHATHUAM
T'OMOI'€HHbBIX CHUCTEM (OCHOBHLIC
MaccoOOMEHHBIE MTPOLIECCHI)
4. | Ipoueccsl n anmmapathl pasaeneHus | [IoAroToBka K MPaKTUIECKUM 3aHATUSIM
TE€TCPOr€HHbIX CHUCTEM (OCHOBHI)IC
THAPOMEXAHWICCKHUE TPOIIECCHI)
3. OueHoYHbIE MATepPHAJbI ISl MNPOBEJCHUS TEKYUIero KOHTPOJS YCIHEeBAeMOCTH M
NMPOMEKYTOUHOM ATTEeCTANNH 00y4aIOIIUXCS MO JUCHUILIHHE (MOIYJII0)
[To mucuumuiiHe (MOJYJIO) TPETyCMOTPEHBbI CIEAYIOLIUME BUABI KOHTPOJS KauyecTBa

OCBOCHHMSI:

® TEKYyIIU KOHTPOJIb YCIIEBAEMOCTH;

® MPOMEXKYTOYHAs aTTECTAIMsl 00YUAIOIIUXCS IO TUCHUILITHHE (MOIYIIO).
3.1. OueHouHble MaTepUAbl I TNPOBeJIeHHUS TeKylleill aTrrecTalud MO JAUCHUILIHHE

(MoyJ110)
Ne | Konrposampyembie TeMbl (pa3esibl) HaunmeHoBaHME OLICHOYHOI'O CPEACTBA
n/n




1. | TuaponuHaMudeckue Tporecchl W ammaparbl xumudeckoit | Keticel. KonTponbaas pabota
TECXHOJIOTUHN

2. | TemoBbIe MPOIIECCH U ammapaTsl XuMuieckoi texnonorun | Keticel. KoHTponsHas padora

3. | Ipoueccel u ammapaTbl pasgeneHuss roMoreHHbIX cucteM | Kelicsl. Kontponbsnas pabora
(ocHOBHBIE MacCOOOMEHHBIE IIPOLIECCHI)

4. | Tlpomecchl W ammapaThl pasfelieHus reTeporeHHbx cuctem | Ketickl. KonTponbHas padoTa
(OCHOBHBIE THAPOMEXaHUYECKHE MPOIIECCHI)

3.1.1 TunoBble KOHTPOJIbHBbIE 3aJaHUS] WIN WHbIe MATePHAJIbl, HeOOX0AUMbIe ISl OLleHKH
3HAHW, YMEHHI1, HABBIKOB U (WJIM) ONBITA JEeSITeIbHOCTH B NPOLecce TEKYLero KOHTPOJIA
ycneBaeMoCTH

Keiichl (cuTyanuu 1 3a1a4u ¢ 3a1aHHBIMH YCJIOBHSIMH)

3anayva 1

MeTo10M TUHEHHOM UHTEPIOIALMH [0 TAOJUYHBIM JJAHHBIM ONPEAETIUTh IUIOTHOCTh U BA3KOCTh
OpraHu4ecKou >kxuakoctu (0eH3om) npu Temmeparype 23,6 °C.

3anaua 2

MeTonoM mocneaoBaTeNbHbIX JUHEHHBIX MHTEPIOJSALUN ONPENEIUTh IUIOTHOCTh U BA3KOCTb
BOJHOIO pacTBOpa 3TaHojia npu temmeparype 14 °C, ecim MaccoBas 101 pacTBOPEHHOIO
BemiecTBa B pactBope 43 %.

3anaua 3

Onpenenuth MIOTHOCTh U BA3KOCTH MAapOB, MOJYYEHHBIX ucnapenueM 43 %-ro (MaccoBbie %)
pactBopa sTaHoia. Temneparypa napos 100°C, naBieHue HopMaiabHOE aTMOc(hepHoe.

3anava 4

AtmoctepHoe nasienue cocraBiger 750 MM pr. cr. Ompenenute aOCONIOTHOE AABICHHUE B
peaxkTope, eciu:

a) peakTop paboTaeT 1oj U30bITOYHBIM JAaBJICHUEM, a TIOKAa3aHUs YCTAHOBJIEHHOIO HAa PEaKTope
MaHOMETpa COCTABIIAIOT 2 KIc/cM?;

0) peakTop paboTaeT Mo BaKyyMOM, a IOKa3aHUs YCTAaHOBJIEHHOI'O Ha PEAKTOpE BaKyyMMeTpa
coctaBisitoT 500 MM pT. CT.

3anaua 5

Onpenenuths BBICOTY CTOJI0A KUAKOCTH, eciii B TpyOke Toppuuemm (pTyTHOM Oapomerpe)
UCII0JIb30BaTh BOAY BMecCTO pTyTH. Pacuér mposectu s tpéx temmeparyp 20, 60 u 90 °C.
ATMocdepHOe aBiIeHHE IPUHATH paBHBIM 745 MM pT. CT.

3agada 6

Macca KoyOKOJIa MOKpPOro TazoxpaHwiuina (rasronpaepa) cocrabimser 2900 xr. [Juamerp
Kosokosa 6 M. OO0béM razoxpanmwmumia 200 mM3. BberauciauTh U30bITOYHOE JABJICHHUE BHYTPH
ra30XpaHujInIlIa U MAacCy COJIEPKAILIErocsl B ra30XpaHWiInile MeTaHa. Temneparypa merana 20
°C, BHelrHee atMocdepHoe napneHue 745 mm prt. ct. 3amaqa 7

Boanslit pacTBOp amMmHaka nepekaduBaeTcsl o TPyOOIPOBOAY B COCEAHHMM ILE€X IMPU MOMOIIU
MOHTE 0. EMKOCTB, B KOTOPYIO IOCTyHaeT pacTBOP, HAXOAUTCSA Ha 6 M BBILIE YPOBHS PacTBOpa
B MOHTEX10. CONpoTHBIEHHE, KOTOPOE NPEOA0JIEBAET PacTBOp, ABUTasCh MO TPyOOIpoBOAY,
coctapyisier 15 klla. M30biTOouHOE NaBieHUE a30Ta, MOAABAEMOr0 B MOHTEXIO, COCTaBIsAeT 2,5
krc/cMm2. OnpenenuTh a0CONMIOTHOE JaBJICHUE B EMKOCTH, €CJIM aTMOC(HEpHOE JaBICHUE PaBHO
750 MM pT. cT., @ IWIOTHOCTb 25 %-ro (Macc.) pactBopa ammuaka npu 25 °C coctasiser 907
Kr/Mm’,

3agada 8

[To Tpy6onpoBoay nuamerpom 38x4 mm nipu temnepatype 20 °C nepekaunBaeTcs Bojaa. Pacxon
BOJIbI cocTaBisieT 6 T/4. OnpenenuTs CKOpOCTh BOJbI B TpyOOnpoBoe U kputepuit Peiinonbaca.
3agaya 9

Jns ycnoBuid 3amaud 8§ ompenenuTbh Kod(Q(UIMEHT T'MIPaBIUYEeCKOro TpeHHs (KOA(PPHUIHUEHT
Hapcu), ecnu TpyOONpOBOJ CTATbHOM C HE3HAYMTENIBbHOW Kopposuen. OmpenenuTs NoTepu
JaBJICHUSI U HAIlopa Ha TPEeHue, eciy od1as AnuHa Tpyoonposoaa 20 m.

3anayva 10



Jlnst ycnoBuid 3afaun 8 ONpeAeNUTh MOTEPU JABIEHUS U HAlopa Ha MECTHBIE CONPOTHBIICHHUS,
ecnu TpyOOINpoBOJie yCTaHOBIICHHBI: Auadparma (¢ aumameTpoM oTBepcTHs 15,87 mMm), KoJieHO-
YTOJIbHUK (4 IIT.), HOpMAJIbHBIN BEHTHIIb.
3amava 11
Jns ycnoBuit 3anau 8-10 ompenenuTs oOIIye MOTEpH JaBICHHUS M Hamopa B TpyOOIpoBOJE, a
TaK)X€ JIaBJICHUE B MOHTEXIO, C IOMOIIbIO KOTOPOIrO OCYILIECTBISETCS TPAaHCIOPTHPOBKA
JKMIKOCTH. EMKOCTH, B KOTOPYIO TIOCTYyHAeT >HIKOCTb, HAXOAUTCSA MOJ H3OBITOUHBIM
nasnenueM 0,2 krc/cMm? U pacrosniokeHa Ha 5 M Beimie. AtmocdepHoe napienue 760 MM. pT. CT.
Sagaua 12
[lenTpoOekHBIN HAcoC MepeKauynBaeT BOJY M3 HIDKHEH €MKOCTH B BEpXHIOK. Temmeparypa
xuakoctu 20 °C, pacxon xkuakoctu 6 T/4. J{uameTp BcachIBaromiero Tpyoomnposoaa 45x4 mwm,
TUaMeTp HarHeTaTelapbHOro TpybompoBoga 38x4 mm. BeicoTa OT ypOBHS JKMIKOCTH B HUKHEH
€MKOCTH J10 BEpXHEH TOuYkHM NoabéMa xuakoctu 10 M. I'mapaBinyeckoe CONPOTUBIICHHE
HarHetaTenbHOW nuHuM 0,5 atu. Ilorepm Hamopa Bo BcackBaromed auHuM 2,5 M. HikHss
€MKOCTh OTKpBITA B aTMOC(Epy, BEPXHsIsA EMKOCTh HAXOAUTCS MO N30BITOUHBIM AaBieHueM 100
klla. Onpenenuts Hanop Hacoca.
3agaua 13
Jnst  ycnoBuit 3amaum 12 ompenenuTh aOCOMIOTHBIC JABJICHHS BO BCACBIBAIOIIEM |
HarHeTaTelbHOM MaTpyOKe Hacoca, eciau aTMmocdepHoe naBieHue 755 MM pr. cr. Takke
OTIpeIeNIUTh MOKa3aHUsg BakyymeTpa (B MM PT. CT.), €CJIM MAaHOMETP MOKAa3bIBAET HU30BITOUHOE
nasienue 2,2 krc/cm?. Ilpu pacuére mpuHATH, YTO TOYKA MOAKIIOUEHHUS BaKyyMeTpa HaXOIUTCS
Ha OJTHOM BBICOTE C HACOCOM, a TOYKa MOJKIIOYeHHs] MaHoMeTpa Ha 0,5 M Bblllle Hacoca.
Bagaua 14
Jns ycnoBuid 3amaun 13 onpenenuTs BBICOTY BCACHIBAIONIEH JIMHHWM, 3aMac Ha KaBUTALHMIO U
MaKCHMaJbHYI0 BBICOTY BCACBHIBAIONICH JIMHUH, €CJIM YacTOTa BPAIEHHUS Balla IEHTPOOEKHOTO
Hacoca 2900 o6/muH. CpaBHUB BBICOTY BCACHIBAIOIICH JTUHUU C MAKCUMAJIBHBIM €€ 3HAaUCHHEM,
clienaTh BBIBOJ O BO3MOYKHOCTH pabOTHI HACOCA B 33JaHHBIX YCIOBUSIX.
3anmaya 15
ITo runpaBnuyeckoit cetu TpeOyercss mepeKkaynBaTh BOAY, PacXo] KOTOPOW cocTaBisieT 25 T/4
npu Temneparype xuakoctu 20 °C. CkopocTh BO BcachiBaroleM Tpyoorposoze 1,5 m/c,
CKOpPOCTh B HarHeTaTelbHOM TpyOompoBoae 2,5 m/c. BricoTa OT ypOBHS XHJIKOCTH B HIKHEH
€MKOCTH /10 BEpXHEW TOYKHM MoabeéMa >kuinkoctu 35 M. Ilorepm nHamopa B cetu 27 M.
AbcomoTHoe naBienue B HukHel émkxoct 100 klIla, abconoTHOE AaBieHe B BEpXHEH EMKOCTH
2,2 ara. Onpenenutb NMPOU3BOAUTEIBHOCTh CETU W HAIOp, HEOOXOIMMBIM NIJIsi JaHHOW CeTw,
o 100paTh HEHTPOOEKHBIN Hacoc Al paboOThl Ha JAaHHYIO ceTh ¢ yacToToil 2900 06/MuUH.
KonTpoasnas padora Nel (mo paszaeny 1)
3AZHAYA Nel
LlenTpobexHbIil Hacoc MOJAET BOLY U3 OTKPHITOro Oaka 0 HOBOMY CTIbHOMY TPyOONpOBOLY C
npousBoguTenbHOCThI0 30 M3/u u Hamopom 60 M Boa. cr. Temmeparypa Boabl 50°C.
Atmocdepnoe nasnenue 0,94 atm (pusudeckux). Inamerp BcacwiBaromeit aunun 1084 mm, eé
mHa 10 M. MecTHBIMU COTIPOTHUBIICHUSIMU Ha BCACHIBAIOIIECH IMHUU MOXKHO MTPeHEOpeUb.
OINPEJAEJINTD:

1) IlpenenbHy0 BBICOTY BCAChIBaHUS BOJIbI PY KaBUTALMOHHOM MoOIpaBke 2,2 M BOJI. CT.

2) MomHocTh Ha Bary Hacoca, ecnu ero nonasid KI1J[ cocrasnser 0,7.

3) Kak u3MeHuTCs MOITHOCTB HAcOCa, €CJIM YacTOTa BPAIlEHUs] YBEIUUUTCS B IOJITOPA pasa.
S3AJAYA Neo2
[TnyHxepHbIii Hacoc MPOCTOro (0JIMHAPHOIO) ACUCTBUS MepekaunBaeT npu temmeparype 20°C
12 1/49 xuaKO#N cMecu uMerotien Bs3kocTh 7,2 cll3 u cocrosmieit u3 50% (macc.) metanona, 30%
(macc.) rmunepuna u 20 % (macc.) Oyrtanoma. CMmech TpPaHCIOPTUPYETCS MO CTAbHOMY
TpyOomnpoBoay nuametpom 60x3,5 MM U JUTHMHOM 62 M U3 EMKOCTH C aTMOC(HEPHBIM JaBIICHUEM B
anmapaT ¢ u30bITOYHBIM naBieHueMm 1,1 atu. Breicora mogpéma xuakoctu 18 M. Ha
TpyOompoBosie umeetcs 3 koJieHa (yroipHUKA) mmoa yriioMm 90°, naBa oTBoma moj yriom 45°



(Ro/d = 2), nBa HOpPManbHBIX BEHTHJS M OJUH BEHTWIb C HAKJIOHHBIM ILIIUHJIEIEM
(npsimotounsiit). [Ipunsate obumit KIIJ Hacoca paBubsiM 0,65, KIIJ[ nBurarens ¢ mepenadeit
0,815, ko3¢ purmenHT 3amaca MOIIHOCTH Ha BO3MOXHBIE neperpy3ku 1,17.
OINPEAEJIUTD:

1) CkopocTb XKHJIKOCTH B TpyOONpoBoie U KpuTepuit Peiinonpaca.

2) HeoOxomuMbIii 1711 JAHHOM CEeTH  HAMOp Hacoca ©  THOTPeOssieMyro

AIIEKTPOJIBUTaTENIEM MOIIHOCTb.

3AJJAYA Ne3
B tabiune npuBeseHa 3aBUCUMOCTb Haropa HEHTPOOESKHOTO HAcoca OT MPOU3BOIUTELHOCTH
nipu gnciie 060potoB 1450 06/MuH, B3siTas U3 €ro Macmopra.

[Tpon3BOUTENBHOCTD  [T/CEK 0 2 4 6 8 10

Hanop M. BOJ. CT. 17,5 16 15 13 11 8

Boga u3 émxoctu B pe3epByap noaaércs HaCOCOM IO HOBOMY CTaJIbHOMY TPYOOIIpOBOY JUIMHOM
15 M u nuamerpom 88,5x4 MM, umeromeMy 3 moBopoTa (OTBOAA) MOA MPSMBIM YIJIOM C
paguycoM 3akpyrienus 160 MM W OAMH HOPMaJIbHBIA BeHTWIb. CONPOTUBICHUEM
BCAChIBAIOIIETO TPYOONpPOBOIa MpeHeOpeyb.
OITPEJEJINTH: CMOXeET JiM 3TOT HACOC MOJAATh M3 OTKPLITOW &MKOCTH 28,8 M*/4 BOBI IpH
temnepatype 20°C B pe3epByap, Haxoadmuiics noa nasiaeHuemM 0,75 atu, pacnoyioKeHHbIN Ha 7
M BBIIIIE.
3AJJAYA Ned
[InyHxkepHbIil Hacoc MPOCTOro (OAMHAPHOTO) JEHCTBUS C JUAMETPOM ILTyHxkepa 250 MM, X0/10M
ero 400 mm 1 yuciaom o6opotoB 100 06/mMuu npu Temneparype 20°C nepekaunBaeT 1800 j1/MuH
10%-ro pacTtBOpa €IKOrO HaTpa W3 OTKPBITOM €EMKOCTM B ammapar, HaxOoJSAIIMHcS IoA
JABJICHUEM 7 aTH, pacrojoKeHHbIN Ha 20 M Bbllle éMKOCTH. MOIIIHOCTH Ha Bally Hacoca 39 kBT.
MaHoMeTp Ha HarHeTtaTteIbHOM IATpyOKke Hacoca nokaspiBaeT 10 aTtu, a BakyyMMeTp Ha
BcachIBatomieM naTpyoke mokasbiaeT 300 MM pT. CT. (MAHOMETP U BaKyyMMETpP MPHUCOEAUHEHBI
B TOYKaX, MPAKTHUYECKU HAXOJSAIIUXCS Ha OJTHOM BBICOTE).
OINPEAEJINUTD:
1) O6némnniit KIT/I Hacoca.
2) HeoOxomuMmeblii 1J1s TaHHOM ceTH Hamop Hacoca u moiaHbiid KIT/1 Hacoca.
3) [MoTepro Hamopa (rUaApaBIUYECKOE COMPOTUBIICHUE) B TPYOOTIPOBO/IE.
3AJJAYA Neo5
[To TpyGomnpoBoay nuamerpom 41x1,5 MM co 3MEEBUKOM TepeKaunBaeTCsl CHU3Y BBEpX 98%-as
cepHas kuciora npu temmeparype 70°C B konuuectBe 8 1/4. [lepen 3MeeBUKOM JaBlieHUE, MO/
KOTOpPBIM HaxXOAUTCsl cepHasl kuciora, coctaBiser 0,9 aru. Ha 3meeBHKe yCTaHOBIIEHBI JBa
HOpMAaJbHBIX BEHTUJIS. Pa3Mepsl 3MeeBUKa: 1uaMeTp BUTKa 1,5 M, 4MCIO BUTKOB §, IIar BUTKa
paBeH YeThIPEM HapYKHBIM JuaMeTpaM TpyObl. TpyOsl cTanbHbIEe C HE3HAYUTEIBHOW KOPPO3HEH.
OINPEAEJINTD:
1) CxopocTb XKUAKOCTH U KpUTepuil PeitHombaca.
2) InuHy 3MeeBUKa ¢ yU4ETOM I1ara BUTKA.
3) [lokazanus (B MM. pT. ct.) U-00pa3sHOro MaHOMETpa, YCTAHOBJICHHOTO HAa BBIXOJE U3
3MEEBHKa M COEAMHEHHOTO C aTMOCHEPOH.
3AJAYA Ne6
[leHTpoOEKHBIN HAcOC MepeKaunBacT B KOTCIBHYIO BOJSHOW KOHJEHCAT ¢ Temmeparypoir 60°C
cobuparomuiicas B nexe B komuuectBe 50 M/u. CrambpHas BcacklBaromas Tpyba Hacoca
muametrpoMm 109x4 Mm, oOmied aauHOM 6 M HMMEEeT JBa MOBOpOTa (OTBOAA) C PaauyCcoM
3akpyrieHust 150 mm (mox yrimom 90°) m mpuémHBIN KianaH, KO3(QUIMEHT COMPOTHBICHUS
KoToporo 2,5. ATMochepHoe TaBieHre paBHO 760 MM pT. CT.
OINPEAEJIMTBH: MakcuMmanbHO BO3MOKHYIO BBICOTY YCTAHOBKHM HAacoca HaJl yPOBHEM BOJbI B
cOOpPHOM KOJIOJIle KOHJEHCATa, MPUHSB, YTO JaBJICHHWE BO BCACBIBAIOIIEM MaTpyOKke Hacoca BO
n30eKaHUe KaBUTAIMU JIOJDKHO ObITh He MeHee yeM Ha 0,2 aTu BbIlIE MHUHUMAIBHO
BO3MOXKHOTO.



3AJJAYA Ne7
Jnst momaum OeH3ona, mMerorero Temmneparypy 10°C, Ha BepxX peakIHMOHHOW KOJIOHHBI,
HEOOXO/IMMO YCTaHOBHUTh y €€ OCHOBaHHs LIEHTPOOEXHbIN Hacoc. BbicoTa kojoHHBI 16 M.
KonnyectBo momaBaemoiri xuakoctu 1020 kr/muH. BHYTpeHHHMI aMaMeTp CTajIbHOTO
TpyOOnpoBoJa ¢ He3HAUUTeNIbHOU Koppo3uei 105 mM. M30pITouHOE aBieHUe B BEpXHEH 4acTu
koioHHbl 0,5 atu. Ha TpyOompoBoje MMEIOTCA: HOPMAaJbHBIM BEHTHJIb U TPU MOBOPOTA IMOJ]
yrinoMm 90° ¢ panuycom 3akpyrienus 210 mm. O6mas nnuHa TpyOomposoaa 22,5 m. O6muit
KIII Hacoca mpunHaATh paBHbIM 0,65.
OIIPEAEJINUTD:

1) CxopocTb XKUAKOCTU B TPyOOIpOBOe U KpuTepuil PeitHombca.

2) [Torepu Hamopa Ha TPEHUE U MECTHBIE COTIPOTUBIICHUS.

3) HeoGxoauMblIii J1st JaHHOW CETH HAIOP HAcCOCa U MOIITHOCTh Ha Bally Hacoca.
3AJTAYA Ne8
LlenTpoOexHbII HacoC MepeKkayrBaeT BOJY U3 pe3epByapa o0 HOBOMY CTaJIbHOMY TPyOOIpOBOaY
B OTKPBITYI0O €MKOCTb, pacroyiokeHHyto Ha 18 m Bbime. Ha tpyGomnpoBoae umeercs: GpuibTp,
JIeBSITh YTOJILHUKOB (KoJieH) 1o 90° u 1Ba HOpManbHBIX BeHTW . J(namerp TpybonpoBoaa 56x3
MM, ero jummHa (Kpome 3MeeBuka) 76 M. Koaddummenr conportuBnenus QuiubTpa paBeH 25.
KonuuecTBo npukaunBaeMoii Boasl cocTapiseT 16 m*/4. Temnepatypa Boasr 15°C. KIIJ] macoca
0,6, neurarens 0,95.
OINPEAEJIUTD:

1) CkopocTb XKHJIKOCTH B TpyOONIpoBoie U KpuTepuit Peiinonbaca.

2) HeoOxomuMmplii 1J1s1 TAaHHOM CETH HANOp HACOCA M MOIITHOCTH JIBUTATEIIA.

3) Kak M3MEHUTHCS MPOU3BOJAUTEIBHOCTh, HANIOP M MOIIHOCTh HAcOCa, €CJIU YHCIIO

000poToB pabouero kojeca OyaeT ypemmueHno Ha 20%.

3AJJAYA Ne9
[TopmiHeBoit HacoC ABOMHOIO AEHMCTBUS 3aCACBIBAET TOJIYOJ M3 EMKOCTH, PACTIOIOKEHHOM HUXKE
Hacoca Ha 5 M. ATmocdepHoe naBieHue cocrtaBiger 9500 mMm BoasHoro cronba. Iloteps
JaBJI€HUA 3a CYET TPEHHUS M MECTHBIX CONPOTHUBIEHUH BO BCACHIBAIOLIEM TpPYyOOIPOBOE
coctaByisieT 45 MM pr. cT. Juamerp TpyOompoBona 48x4 mMm. OO0BEMHBIN pacxon Tomyona 4,5
M*/4. 3aBHCHMOCTD JIaBJIEHHS HACHIIIEHHBIX MAPOB TOJIYO0Ja OT TEMIIEPATYPBI
BBIpa)KaeTCsl COOTHOLIeHUeM g p* =4 [ B| [t [1 C [, 31€ech p BBIpaXXE€HO B MM PT. CT; ¢ B °C; 4

6,953; B = 1344; C = 219,4. IInoTHOCTH TOJIyONIa IPUHATH paBHOM 810 kr/M’. KaBUTalMOHHBIM
3aracom npeHeopeyb.
OIPEJEJINTD:

1) CxopocTh Te4eHHs KUAKOCTU B TPyOOIIPOBOJIE.

2) [Torepu Hamopa B TpyOONpoOBOIE.

3) Hmwxke kakoil mpeaenbHON BEIMYUHBI JIOJDKHA OBITH TeMIIEpaTypa TOIyoJia, YTOOBI

MepeKavYrBaHUe B HA3HAYCHHBIX YCIOBUAX OBLIO BO3MOXKHO.

3AJJAYA NelO
[To ruznpaBnuyecky riaaakoMy TpyoompoBoay uHOH 90 M, quameTrpoM 56x3 MM C MOMOIIBIO
MOHTEKIO TMOJAETCsl XOJIOJHBIM paccoj B almapar, pachojiOKEHHbIM Ha BBICOTE 5,5 M,
HaxofsAmumiica o napneHuem 1,5 atu. [lnotHOCT paccona 1,2 kr/m, a ero koaudectBo 10 T/4.
Bsskocts paccona 20 cll3. Ha nuauu nmeercs 8 kpanos, 5 orBogoB (Ro/d = 2, yron = 90°) u
OJINH HOPMaJIbHbI BEHTHUIIb.
OINPEJEJINTD:

1) PexxuM TeueHHs MOTOKa paccosia B TpyOonpoBoe.

2) Ilotepu naBneHus B TpyOONIpoOBO/IE.

3) Heo6xomumoe u30bITOUHOE JaBJIeHHE BO3yXa B MOHTEXIO (BBIPa3UTh B MM PT. CT.).
3AJAYA Nell
ITopuiHeBoi Hacoc IBOMHOTO AEUCTBUA ¢ quameTpoM nopuiss 250 MM, nuamerpom mroka 50,5
MM U xoz0M nopurHsa 200 Mmm nepekadnBaeT BoAy ¢ TeMrepaTypoi 20°C u3 OTKpBITONH EMKOCTH



B pe3epByap ¢ M30BITOYHBIM JAaBlieHHMEM. MaHOMETp Ha HarHeTaTeNbHOW JHMHUU MOKa3bIBAeT
naBiaeHue 2,6 aTv, a BaKyyMMETpP Ha BCaChIBAIOIIEW JNMHHAKM — paspexkeHne 310 MM pr. CT.
PaccrosiHre no BepTHKaIM MEXy MAaHOMETPOM U BaKyyMMeTpoM paBHO 0,69 M. YpoBeHb BOJIbI
B pe3epByape Ha 4 M BbILIE YPOBHs BOJbI B EMKOCTH. Hamop, Tepsemslii Ha
IIPEOJOJIEHUE CHUJI TPEHUS M MECTHBIX CONPOTHUBIIEHUH, COCTaBisieT 2 M. MOIIHOCTh Ha Bally
Hacoca 6,73 kBt, Mexanndecknii n ruapasinnyeckuii KIT/I paBasl coorBeTcTBeHHO 0,9 1 0,8.
OIIPEAEJIUTD:

1) Hamop Hacoca.

2) N36bITOYHOE 1aBJICHUE B pe3epByape, BhIPa3UB €ro B TEXHUUECKUX aTMoc(epax.

3) Yucno o00poTOB MpHUBOJIa HAcOCa.
3AJJAYA Nel2
[To cTanmpHOMY TPYOOTIPOBOY C HE3HAUUTEIBHON KOppo3uei auamerpom 41x1,5 mm u aymmHOH 9
M IPOUCXOJIUT BBIKAUMBAHHE XJIOPOEH30J1a IIEHTPOOEKHBIM HACOCOM M3 WITyllepa B JHE
3aKpbITOW EMKOCTH, 3all0JIHEHHOW Ha BhICOTY 0,2 M (3TOT ypOBEHb CUMTaTh MOCTOSIHHBIM). Ha
TpyOOIPOBOJE HMMEIOTCSI HOPMAaJIbHBI BEHTWIb M JIBa YroJIbHUKa (KojeHa) moj yriiom 90°.
[TpousBoauTeTLHOCTH HAcOCa, pacmosioxkeHHoro Ha 0,3 M HIKe JHAa EMKOCTH, COCTaBIIsACT S5 T/4.
Temmneparypa xiopOen3zona 40°C, gaBneHue BO BcachIBarolieM naTpyOke Hacoca, BO H30eKaHUH
kaButanu, Ha 0,15 aru BbIIE MUHUMAIbHO (U3MYECKH BO3MOXKHOTO TIpH padouei
Temrneparype. 3aBUCUMOCTb JIaBJICHUS HACBHIIICHHBIX TAPOB XJIOPOEH301a OT TeMIIepaTyphbl
BbIpaXkaeTcsi cooTHoueHueM lg p* =4 [1 B/t [1 CLJ, 31ech p BbIpaXXeHO B MM pT. cT; t B °C; 4
=17,498; B=1654; C=232,3.
OINPEJEJINTD: AGcomoTHOE 1aBlieHHEe B €MKOCTH, BBIPA3HB €T0 B TEXHMYECKUX aTMochepax.
3AJTAYA Nel3
[To tpybGompoBomy muamerpoM 57x3 MM CO CTalbHBIM 3MEEBHKOM, HE IOJBEPTaBIIEMCS
3HAYUTENIBHON KOPPO3MH, IEPEKauyMBAETCSI CHU3Y BBEPX UETBIPEXXJIOPUCTBIM YIVIEPOJ IIPH
temneparype 25°C B konnyectBe 12 T/4. MaHOMETp, yCTaHOBJIEHHBIH IEpe]] 3MEEBUKOM,
nokaspiBaeT nasineHue 1,2 atu. Ha 3meeBuke umeeTcs HOpMajbHBIM BEHTWIb. Pa3mepsl
3MEeBHKa: JuaMeTp BUTKAa 1,8 M; 4YuCIIO BUTKOB 6, IIar BUTKAa PaBeH YETHIPEM HaPYKHBIM
JMaMeTpaM TpyOBl.
OITPEAEJITD:  Iloxa3zaHusi ~ MaHOMETpPA,  YCTAHOBIEHHOTO  TOCJIE  3MEEBUKAa U
OTIpaJyHupOBaHHOIO B MM PT. CT.
3AJJAYA Nel4
LlenTpoOesKHBIN HACOC epeKaynBaET BOJLYy U3 OTKPHITOrO pe3epByapa B Oak. JlaBneHue B Oake 2
ata. IlokazaHuss MaHOMeTpa, YCTAHOBJIGHHOTO Ha HarHeTaTelbHOM TpyOompoBoae 1,4 atw.
Ilotepu Hamopa BO BCACHIBAIOLIEH M HATHETATEJIbHOW JMHUM 2,5 M CT. BOAbIL. ['eoMmeTpuueckast
BBICOTA MOABEMA BOJIBI 6 M. Uncnmo 060poToB pabouero kosneca Hacoca 750 06/muH. [[namerpsr
naTpyOKOB BCACHIBAIOIIETO M HATHETATEIbHOTO TPYOOIIPOBOIOB paBHBI. ATMOC(hepHOE aBIeHue
1 ara, remmniepatypa 4°C.
OIIPEAEJIUTD:
1) [loxazanue BakyymmeTpa (B MM PT. CT.), YCTAaHOBJICHHOT'O Ha BCAChIBAIOIIEM TPYyOOIPOBOJE,

€CJIM PACCTOSTHUE MEKYy MECTaMU NPUCOEINHEHUSI MAaHOMETPa U BakyymmeTpa 250 MM.
2) Kak u3MeHuTCS MOKa3aHWe BaKyyMMETPa, €CIU YHCIIo 000poToB Bo3pacTéT 10 1500 06/muH, a
JlaBJICHUE B HarHETAaTEIbHOM MaTpyoOke 70 6,8 aTu.

3AJJAYA Nel5
W3 mrynepa B 1He ammapara, paboTaromiero noja Bakyymom 0,8 at, eHTpOOEKHBIM HacOCOM
HeoOX0IMMO BbIKauMBaTh BOy npH Temrepatype 50°C. B annapare noaaepxuBaeTcs
IIOCTOSIHHBIA YpPOBEHb BOJBI, paBHbIM 1,5 M. Hacoc pacmosnoxeH Ha 2 M HWXKE ammapara.
Huamerp TpyOompoBojia, Mo KOTOpPOMY AOKHA OTKAuMBaThCsA BoJa, paBeH 57x3,5 MM, ero
mmuHa 2,5 M. Ha TpyOorpoBosie mmeercs HOpMalbHBIH BEHTHJIb M OJHO KOJIEHO (UyTryHHBIH
yronbHUK 1o yriaom 90°). Koadduument tpenus B TpyOompoBone mpuHATh paBHbIM 0,02.
ATMochepHoe faBieHue MPUHATH paBHBIM | aTa.
OITPEJEJINTDH: CMOXeET I HACOC TIPU 3THX YCJIOBUAX OTKAuMBaTh 13 M>/4 BOIBI, IPUHSAB, BO
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n30exkaHne KaBUTAIMM, YTO JaBJICHHE BO BCachlBarollleM naTpyOke aoipkHO ObiTh Ha 0,2 atu
BbIIIIE MUHUMAJIBHOTO (PU3UYECKH BO3MOKHOTO.
3AJTAYA Nel6
N3 montexio npu Temnepatype 20°C mepexaunBaercs 60%-asi cepHasi KUCIOTa B PeaxkTop,
pacmosoKeHHbi Ha 10 M Bbllle MOHTEXIO. Pacxox KucnoTel 16 M*/4, naBnenue B MOHTEXIO 4,1
aTH, BHYTPEHHUH JaMeTp U JJIMHA CTaJIbHOTO TPyOOIpoBOIa ¢ HE3HAYUTENbHON KOPPO3HEH, 1O
KOTOpPOMY IepeKayMBaeTCsl KUCIO0Ta, paBHBI cooTBeTCTBeHHO 50 MM 1 12 M. Ha tpyGomnpoBoe
MMeeTCs] HOPMaJIbHBIM BEHTUJIb U OJHO KOJIEHO (YTOJIBHMK MO yriioM 90°).
OIIPEAEJIMTBH: MakcuManbHO BO3MOYKHOE JIaBJIEHUE B PEAKTOPE, BBIPA3UB €r0 B TEXHUYECKUX
aTMocdepax.
3AJJAYA Nel7
Hutpob6enszon npu temmneparype 20°C noikeH moJaBaThCs B KOJUYECTBE 3 T/4 C MOMOIIBIO
MOHTE)XIO B PEaKIMOHHBIN ammapar, yCTaHOBJIEHHBIH Ha BbicoTe 10 M, mo TpyOOmpoBoxIy C
BHYTpEHHUM AuameTrpoMm 25 MM u anuHoi 40 M. Ha TpyOorpoBoje, KOTOpbIii MOXKHO CUUTATh
TMJPABIMYECKH TIaIKUM, YCTAHOBJICHBI 1BA HOPMaJIbHbBIX BEHTHJIS,, BOCEMb KOJIEH (YTOJIbHUKOB)
nox yriaom 90°. JlaBneHnue Bo3ayxa, MoJ1aBa€MOro KOMIIPECCOPAMH B MOHTEXKIO, paBHO 3,5 aTu.
OINPEAEJIMTDL: JloctaTo4yHO MM O3TOTO JAaBIEHUS JJig TMEpeKaykd HUTpoOeH3oma B
pPEaKIMOHHBIN anmapar, eciu MocieIHUI paboTaeT:
a) moj u30bITOYHBIM AaBrneHueM 800 MM pT. CT.;
0) mox abCoOMOTHBIM JaBjieHueM 1,2 krc/cM?, ecu atMocdepHoe naBieHue cocTaBiaser 740 Mm
pT. CT.
3AJJAYA Nel8
IlopumiHeBoil Hacoc mnepekauwBaeT BoLy ¢ Temneparypoil 20°C u3 pesepByapa, B KOTOPOM
MOJJICP’KUBAETCS JJaBJIeHUE HIKEe aTMocdepHoro, B 06ak, ¢ AaBiieHHeM 2 aTa. MakcHUMallbHO
BO3MOXKHasl (Tpe/iesbHasA) BBHICOTA BcachlBaHUS Hacoca (0e3 yuéra KaBUTAIMOHHOW MOMPABKH)
pu 3Tux ycaoBusx 4 M. [lonHas reomerpudeckas BbICOTa moabEéMa Boael 5 M. IloTepu Hamopa
Ha BcacbiBatomeM TpyoompoBoge 3,51 M Box. cr. CKOpOCTM BO BCachIBaloOIEM U
HarHeTaTeJIbHOM TPYyOOIPOBOAAX OJUHAKOBBIE U PABHBI 2 M/C.
OIIPEAEJINUTD:

1) /laBnenue B pezepByape.

2) MakcumanbHyl0 (TIpeebHYI0) BBICOTY BCAChIBAaHMS HAcOCa, €CIM TeMIepaTypa

Boanl noxgauMetcs no 40°C.

3) IonHbli Hanop Hacoca, mpeHedperast MOTEPsIMU JaBJICHHS HA JIMHUM HarHETaHMUS.
3AJJAYA Ne22
Ha ropu3oHTaJbHOM CTaJbHOM TPYOONpPOBOJE C HE3HAYMTENBbHOM Kopposuel JummHOM 50 M u
BHYTpEHHUM JuaMeTpoM 50 MM, IO KOTOpOMY TpaHCHIOpTUpyeTcs Bojaa npu temmneparype 20°C,
yCTaHOBJICHa HOpMasibHas tuadparma ¢ nuamerpoM otBepetus 31,62 mm. Iuddepennpranbabiit
MaHOMETp TMOKa3bIBaeT nepenas napieHus Ha nuadparme 300 MM prT. CT.
OIIPEAEJIUTD:
1) O6BEMHBIN pacxoll U CKOPOCTh JKUJIKOCTH B TPyOOIpPOBOJE, MPUHSAB KOIPPHUIIMEHT pacxoia

nuadparmel paBabM 0,67.
2) [lotepu Hamopa B TpyOONpoBo€e, €CIM NOMUMO JuadparMbl Ha TPyOOIPOBO/IE YCTAHOBIICHBI:
BEHTUJIb IIPSIMOTOYHBIN U YETBIPE KOJIEHA.

3AJTAYA Ne25
Boansblii pactBop 3TMIIOBOro crnmpTa (MaccoBast nois cnupra 40% wmacc.) cryckaercss H3
OTKpbITOro 0aka mo TpyOompoBoay AuaMeTpoM 35x2,5 MM B €MKOCTb, HaXOISIIYIOCS O]
aTMocdepHbIM aaBieHreM. Ha TpyOorpoBose uMeroTcs KpaH M JiBa KojieHa moj yrioMm 90°.
O6mass nmuHa TpyOompoBoma 50 M, paszHocTh BeICOT 9 M. KoaddwummeHT ruapaBimueckoro
TpeHust NpuHATH NpudnmxenHo pasusM 0,036. Temnepatypa pactBopa 35°C.
OINPEAEJIUTD:

1) CkopocTb pacTBOpa B TpyOOIIpOBOIE.

2) [IpoBeputh 3HaueHwe Kod(dduIMEHTAa TUAPABIMYECKOTO TPEHHS, CUUTas
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TpyOOIPOBO/] CTANBHBIM C HE3HAYUTEIBHON KOPPO3UEH

3AJTAYA Ne26

LlenTpoOexHBIN HAacoC mepekadynBaeT 7,4 T/4 U30MPOIAaHOa U3 OTKPHITOM EMKOCTH B PEakTop,

pacrnoyioxeHHbI Ha BeicoTe 10,4 M W HaxoasmMiicsSs ToJ W30BITOUYHBIM AaBicHUEM 2,44 aTw.

ArnmapaTbl COeIMHEHBI HOBBIM CTAJILHBIM TPYOONPOBOIOM JHaMeTpoM 866 MM U JUTMHOM 26,2

M. Ha Tpy6onpoBose yctaHoBieHbl: 11 npsMOyroisHBIX OTBOJOB € paanycoMm 3akpyrienus 30,8

CM, 2 HOPMaJIBHBIX BEHTWJISI U YCTPOMCTBO AJIs PETYJINPOBAHUS pacxoa,

«CTETEeHb OTKPBHITOCTU (®)» KOTOPOTO CBsi3aHAa C KOY(PPHUIMEHTOM €ro compoTuBieHHs (&)

cootHommerueM: o = (0,24/&)"*. Temneparypa uzonponanoia 45°C. IIpu IOJHOCTHIO OTKPHITOM

YCTPOICTBE peryIMpoBaHus pacxoja Hacoc coo0LIaeT KUAKOCTH Hanop 54,2 m.

OIIPEAEJIUTD:

1) [lorepu Hamopa M CKOpPOCTb >XHMJIKOCTH B TpyOONpOBOJAE MpHU MOJHOCTHIO OTKPBHITOM
YCTPOMCTBE PETYIMPOBaHMS pacxoza.

2) KoadduumeHT conpoTUBICHUS U «CTEMEHb OTKPBITOCTH» YCTPOWCTBA PETyJIMPOBAHUA, MPU
YKa3aHHOM B YCJIOBHMH 3a/1a4M PacXoe.

3AJAYA Ne27

OnpenenuTh MHUHMMAIbHBIM JuaMeTp TpyOOmpoBoAa, MO KOTOPOMY HAcoC C TOJIE3HOM

MotHocThi0 398 Bt MoxeT nepekaunBath 10 4590 kr/4 98%-oii ceproil kucnotel pu 15°C u3

OTKpBITOro cOOopHHKa B abcopbep Ha BeicoTy 12,3 M. Ha cransHOM TpyOomnpoBoze AnuHO# 28,6

M caenano 10 npsiMOyroJpHBIX OTBOJA C PAJAMYCOM 3aKpYyTJICHHsI, paBHBIM YETHIPEM JHaMeTpaM

TpyObl, YCTaHOBJIEHBI 2 TOJHOCTBIO OTKPBHITHIC 33JBIKKUM W Auadparma, 1uameTp OTBEPCTHUS

kotopoir B 2,04 paza MeHblle auamerpa TpyOwl. M30bITouHOE naBieHue B abcopOepe 2,45

Kre/cm?,

[Ipu pemienuun 3amayvl NPUHATH HauOosee BEPOATHBIM THIPOJMHAMHUYECKUNA PEXUM TEUCHMS

KHUJIKOCTH, IPOBEPUB B 3aKIFOYEHNE IPUHATHIN PEXKUM.

3AJJAYA Ne28

B anmapar, paboratomuii Mo abCONIOTHRIM JIaBJI€HUEM 3 aTa, HaJlo NoJaBaTh HACOCOM BOJY M3

OTKPBITOTO pe3epByapa Mo TpyOompoBoay BHYTpeHHMM auameTpom 70 mM. Bepxnsas Touka

TpyOOIpOBO/Ja BhIIIE YPOBHS BOABI B pe3epByape Ha 7 M. Pacuérnas nnmuna tpy6ornpososaa 320

M. Koaddunuent ruapasianueckoro tpenus 0,03. Ha tpyOorpoBoje ycTaHOBIEHBI MATH KOJIEH

(YroJIbHUKOB) U MPSIMOTOYHBIN BeHTUIb. Temnepatypa Boabl 20°C, atmocdepHoe naBienue 760

MM PT. CT.

OIIPEAEJIUTD:

1) 3aBUCHUMOCTD MEX]Ty PacX0JI0M BOJBI, MPOTEKAIOIICH MO TPYyOOIIPOBOTY, M TTOTEPEH TaBJICHUS
Ha MPEoJI0JIeHNE BCEX COMPOTUBIICHUHN TpyOONnpoBoaa (MOJYyYUTh YpaBHEHHE XapaKTePUCTUKU
CEeTH).

2) IIpou3BOIUTENBHOCTH HACOCA, €CIIH, PA0OTas Ha JAHHYIO CETh, OH CO3/1aET HAIOp

30 m.

3AJJAYA Ne29

[lo tpyGompoBony ¢ BHyTpeHHUM auaMerpoM 100 MM moga€rcst YIVIEKHCHBIM ra3 moj

aOCONIOTHBIM JaBleHHEM 2 aTa mpu cpenHedt temmepatype 75°C ¢ maccoBoi ckopocThio 30

kr/(M*:¢) (MaccoBas CKOPOCTh — 3TO OTHOLIEHHE MacCOBOTO PAacXofia K IUIOMIAIHM TIONEPETHOTO

ceuenuss TpyOsl). IllepoxoBarocte TpyOnl e = 0,7 MMm. OmnpeaenuTs TUAPaBINYECKOE

COIIPOTHBIIEHHE TOPU3OHTAIBLHOTO TPyOONpoBoa npu JuiMHE ero 90 M U Npy HAJTUYUU YETHIPEX

KoJsieH noa yrioM 90° u 3aaBwkku. OnpeaenuTh TakkKe MOIIHOCTb, MOTPEOIsIeMyI0 Ta30/1yBKOM

JUTsl IepeMenieHus asyokucu yriepona, eciu e€ KIIJ cocraBmser 50%.

3AJTAYA Ne30

LenTpobexHsbIit Hacoc, nepexaunBast 280 J1/MUH BOABI, CO31AET HAMOP 22 M.

OnpenenuTts, MPUTOJACH JIM 3TOT HACOC JJIs MEpeKayMBaHUs XJIOpOEH30Ja MpU TeMmIepaType

60°C B xonuuectBe 15 M3/4 o 9yryHHOMY TpyOOTpoBOaYy nuameTpom 70%2,5 MM u3 EMKOCTH C

aTMOC(epHBIM JIaBICHUEM B ammapar ¢ U30bITOYHbIM AaBieHueM 0,3 krc/cMm2. ['eomerpudeckas

BBICOTa ToabéMa 8,5 M, mamuHa TpyOompoBoma 124 M. Ha tpyOompoBoae ycTaHOBIEHBI CEMb
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KOJICH-YTOJIbHUKOB M NPSMOTOYHBIM BEeHTHJIb. ONpeenuTh TakkKe MOIIHOCTb, NOTPEOIIeMyto
anekTpoBurareiem, ecim oomuii KI1J1 HacocHo# ycTaHOBKH cocTaBisieT 55%.
3AJJAYA Ne31
bunapuyto cmech Oenzoin-Tonyod, comepxkarntyto 30 % maccoBbeIX O€H3051a, NIPU TEMIEpaType
40°C TpaHCHIOPTUPYIOT 1O HOBOMY CTaJbHOMY TpPYOONpPOBOJY IpH TOMOIIM MOHTEXIO.
Anmapar, B KOTOPBIM MOJAETCA CMECh, HAXOAUTCS MMOJ M30BITOYHBIM JAaBiIeHHEM 4 Krc/cm’.
MaccoBsiii pacxon cmecu 10,6 T/4, ckopocTh moToka B TpyOompoBoae 2,5 m/c. [nuHa
TpyOompoBoaa 28 M, reomeTpuyeckasi Bbicota nmoaséma 5 M. Ha tpyGonpoBoje ycranoBiens 11
KOJIEH-YTOJIbHUKOB, /1BA HOPMaJbHBIX BEHTHIS M Juadparma, TuaMeTp OTBEpCTHsS B KOTOPOH B
2,5 pa3a MeHbIIIe JuaMeTpa TpyooIrpoBoa.
OIIPEAEJIUTD:
1) BayTtpennuii tuametp TpyoOnpoBoa.
2) 'mapaBianueckoe COINPOTHUBIICHUE TpyOomnpoBoa U
M30BITOYHOE JIaBJICHUE B MOHTEXIO.
3AJTAYA Ne33
[TopmiHeBoil Hacoc JIBOMHOrO JEWCTBUSA TNEPEKAYMBAET BOJY M3 OTKPBITOIO pPeE3epByapa B
PEaKTop, HaXOMISIIMNCS 10/ U3OBITOYHBIM JaBJICHUEM 15 KIc/cM®, ¥ pacroioKeHHbIH Ha 10 M
BbilIe. /{namerp nopuas Hacoca 200 mMm, auametp mroka 10 mm, xox nopmHs 400 MM, duciio
oboporoB mpuBoga 90 o6/muH, o0béMHBI KIIJ| Hacoca 95 %. TpaHcmopTHpOBKa BOABI
OCYIIECTBIISIETCS MO CTaJbHOMY TpPYOOINPOBOJY C HE3HAUUTEIbHONW KOppO3UeH IruamMeTpoM
133x4 MM u pimHOM 25 M. Temmeparypa Boasl 25 °C. Ha TpyOomnpoBoje yCTaHOBJICHBI ST
KOJIEH (YTOJIbHUKOB), 1Ba BEHTWJISI HOPMAJbHBIX U Auadparma, tuaMeTp OTBEPCTUS B KOTOPOU B
2,5 pa3a MeHblIe quaMeTpa TpyoonpoBoaa. AtMocdepHoe nasiaenue 740 MM pT. CT.
Onpenenure:
1) npou3BOIUTETBLHOCTH HACOCA M CKOPOCTH BOJIBI B TPYOOIIPOBO/IE;
2) kputepuii PeliHonbaca U KO3(QPUIMEHT TUAPABINYECKOro TpeHUs (KodphuuueHT
Tapen);
3) cymMmy K03(h(UIIMEHTOB MECTHBIX CONPOTHBJICHUH ¥ TOTEPIO Hamopa B
TpyOOIpPOBO/IE;
4) Hamop Hacoca M MOIITHOCTh Ha BaTy Hacoca, ecnu ero noiasid KI1J[ paBen 60 %;
5) MakCUMaJbHYIO BBICOTY YCTAaHOBKH Hacoca, peHedperas KaBUTallMOHHBIM 3a11acoM
U TIPYHSB MTOTEPU HAopa BO BCACHIBAIOIIEM TPYOONPOBO/IE paBHBIMH 6 M.
3AJTAYA Ne34
HuddepeHunanbHplii  MaHOMETP, TMOJAKIIOYEHHBIM K YCTaHOBJIEHHOW Ha TpyOompoBoae
mradparme, mokaseiBaeT nepenaj nasieHus 350 mm pt. c1. Auamerp tpyGorpoBoaa 90x4 mwm,
nuameTtp otBepcTHs B tuapparme 44,9 mm. Ilo TpyOorpoBoy TEUET Boa MIPHU TEMIIEpAType
20 °C. TpyOorpoBo/1 HOBBIH CTAIBHON ¢ HE3HAYUTEIbHOM Kopposuei. [lomumo nuadparmel, Ha
TpyOOIpOBOJIE YCTAHOBJIEHBI, TPU MPSIMOTOYHBIX BEHTHJIS U JECATh KOJIEH (yTrOJIbHUKOB).
TpancnoptupoBka BOJBI MO TPyOONpOBOAY UIMHOW 45 M OCYIIECTBISETCS € TOMOIIbIO
nenTpobexxnoro Hacoca, KIIJ[ xotoporo cocraBnsier 70 %. Boma mepekaunBaeTcsi U3 OJHOMN
OTKPBITON EMKOCTHU B APYTYIO OTKPBITYIO0 EMKOCTh, HaXOs1Iytocs Ha 12 M BbImie. ATMocdepHoe
nasinenue 750 mm pt. cT. [loTepu Hamopa BO BcachIBarouleil TpyOe COCTaBISIIOT YETBEPTh OT
noTephb Harmopa no Tpyodonposoay. Yacrora Bpamienus padodero koneca Hacoca 2900 06./MuH.
Onpenenure:
1) pacxoa U CKOpOCTh BOJbI B TPYyOOIIPOBOJIE;
2) koa¢pdunueHT rugpasaudeckoro TpeHus (korddunueHt Japen);
3) cymmy Kk03(p(UIIMEHTOB MECTHBIX CONPOTHUBICHMH M TOTEpI0 Hamopa B
TpyOOTIpPOBO/IE;
4) Hanop Hacoca ¥ MOIIIHOCTh Ha BaJly HAcOCa;
5) 3amac Ha KaBUTAIMI0 M MAKCUMAaJIbHYIO BBICOTY BCaChIBAIOUIEH IMHUH Hacoca.
3AJTAYA Ne35
HuddepeHunanbHplii  MaHOMETP, TMOJAKIIOYEHHBIM K YCTaHOBJIEHHOW Ha TpyOompoBojae
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mradparme, mokaspiBaet nepenajn aasiaeHus 320 MM pt. cr. uamerp tpydonposoaa 133x4 mwm,
nuameTp oTBepctus B quadparme 68,4 mm. [lo TpyOGonpoBoay Teuér Boja mpu Temmeparype 25
°C. TpyOonpoBoja HOBBI CTaJbHOM C HE3HAUMTENbHOW Kopposuel. Ilomumo auadparmel, Ha
TpyOOINpOBOJIE YCTAHOBJICHBI, JIBa HOPMAaJbHBIX BEHTHJIS U CE€Mb KOJEH (yTrOJIbHUKOB).
TpancnoptupoBka BoAbl MO TpyOorpoBoay MHOW 40 M OCYIIECTBISETCS € TOMOIIbIO
nenTpobexxnoro Hacoca, KIIJ[ kotoporo cocrtaBusier 65 %. Boma mepekaunBaeTcsi U3 OIHOMN
OTKPBITON EMKOCTHU B APYTYIO OTKPBITYIO0 EMKOCTh, HaXOs1Iytocs Ha 15 M Bblmie. ATMocdepHoe
nasinenue 740 mm pt. cT. [loTepu Hamopa BO BcachIBaroulel TpyOe COCTaBISIIOT YETBEPTh OT
noTephb Harmopa no Tpyodonposoay. Yacrora Bpamienus paboyero koneca Hacoca 2900 06./MuH.
Onpenenure:

1) pacxoa U CKOpOCTh BOJbI B TPYyOOIIPOBOJIE;

2) koa¢pdunreHT ruapasaudeckoro TpeHus (ko dunueHt Japen);

3) cymmy Kk03((UIIMEHTOB MECTHBIX CONPOTHUBICHMH M TOTEpI0 Hamopa B

TpyOOTIpPOBO/IE;

4) Hanop Hacoca ¥ MOIIIHOCTh Ha BaJly HAcOCa;

5) 3amac Ha KaBUTAIMI0 M MAKCUMAaJIbHYIO BBICOTY BCAaChIBAIOLIEH TMHUM Hacoca.
3agaua 16
B TpyOHOM mpocTpaHCTBE KOKYXOTPyOUaTOro TemI000MEHHOrO anmnapara Mpou3BoasT Harpes 4
T/4 OMHapHON cMecH O€H30J-Todyos OT HadanbHOW Ttemmepatypsl 30 °C 1o KOHEYHOH
temneparypsl 80 °C. CoaepkaHne HU3KOKHUITALIET0 KOMIIOHEHTa B OuHapHoii cmecu 40 % macc.
B kauecTBe TemareHTa HCIOJb3YIOT HACBHICHHBIN BOJSHON Map, MOoJaBaeMblii B MEXTPYOHOE
HOpPOCTPAHCTBO NOJA  M30BITOUHBIM  gainenueM 0,5 krc/cm®.  ATMocdepHOe  JaBICHHUE
750 mm pt. cT. IloTepu Temia B OKpykarouryro cpexy coctapistoT 10 % oT TennoBoi Harpy3ku
TeriooOMeHHuKa. OmnpenenuTh TEIUIOBYI0 Harpys3Ky TeIIOOOMEHHOro ammapara M pacxo]
IPEIOLIETO napa.
3anmava 17
B MeXTpyOHOM MNpOCTpaHCTBE KOXYyXOTpyO4aToro TEMIOOOMEHHOIO ammapara HpOU3BOISAT
KOHJICHCAIIUIO TTapOB OMHAPHOM cMecH O0eH30J1-Toyon pu Temmeparype 110 °C.
Pacxon GunapHO# cMmecu 2 T/4, cofepKaHUEe HU3KOKHIIAIIETO KOMIIOHEHTa B OMHApHOM cMecu
65 % macc. B xadecTBe XJlagareHTa UCIoOJIb3yeTcsl BoJia, MojaBaeMasi B TpyOHOE IPOCTPAaHCTBO
npu temmneparype 20 °C. Pacxon oxnaxnatomeid Boabl coctasiseT 15 1/4. Ilotepu Temna B
OKPY’KaIOIIYIO0 CpeAy COCTABISIIOT 12 % OT TemaoBOW Harpy3Ku TeIiooOMeHHUKa. OnpeaenuTh
TEIUIOBYIO HArpy3Ky TEIJIOOOMEHHOIO armapara M KOHEUHYI0 TeMIIepaTypy OXJIaxJaromien
BOJIBI.
Bagaua 18
B T1pyOHOM mpocTpaHCTBE KOXYXOTpyO4yaToro TerioOOMEHHOTO amnmapara IMpOU3BOJIAT
ucrnapenue 12 kr/c 6eH3ona npu HOpMaJbHOM aTMOC(EepHOM JaBieHUH. B kauecTBe TemareHTa
UCIOJIb3YIOT HACBIIICHHBIA BOJASHON mMap, MoJaBaeMblii B MEXTPYOHOE MPOCTPAHCTBO O]
abCOMOTHBIM JaBieHueM 2 Krce/cm”. TToTepu Teria B OKPYKAIOILYIO CPELy COCTaBISOT 6 % OT
TEIUIOBOM Harpy3ku TemooOMeHHHKa. OmnpenenuTh TEIIOBYI0 Harpys3ky TemiooOMEHHOTOo
anmapara ¥ pacxoJ IPEroIlero napa.
3anmayga 19
Onpenenuts CpelHION ABIKYIIYIO CHIY IpolLecca TEIUIONEpeadyd U CPEeIHUE TeMIIEpaTyphl
TETTOHOCUTENEH I KOXKYXOTpyOdaToro TErmiI00OMEHHUKA, T/I€ TPOUCXOJIUT HATPEB KUIKOCTH
ot 20 °C no 70 °C ¢ mOMOIIBI0 HACBIIEHHOTO BOJSHOTO TMapa, MoJaBaeMoro MmoJi U30bITOUHBIM
nasinenueM 0,5 krc/cm?. ATMmocdepHOe JaBieHHE NPUHATH paBHBIM 750 MM pT. CT.
3agaua 20
Onpenenuth CpeiHIO ABIKYIIYIO CHIY Ipoliecca Teruionepefadyd U CpellHue TeMIepaTyphl
TEIJIOHOCUTENEH I peakTopa ¢ MEMIANIKOM, I/1e MPOMCXOAUT oXJaxaeHue xkuakoctu ot 80 °C
1o 60 °C ¢ moMompr XJaJareHTa, MOJAOIIErocsl B 3MEEBHUK, €CIM XJIAAareHT IpH 3TOM
Harpesaercs 25 °C o 50 °C.
3anayva 21
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Onpenenuts CpelHION ABIKYILYIO CHIY IpolLecca TEIUIONEpeadyd U CPEeIHUE TeMIIEpaTyphl
TEIUIOHOCUTEIIEH JJIsl peakTopa ¢ MEMAJIKOW, IJIe MPOUCXOaUT Harpes xuakoctu ot 20 °C go 70
°C c mOMOUIbI0 HACHILEHHOTO BOJASHOTO Iapa, MOJaBaeMoro B pyOallKy peakTopa Mo
n30bITOUHBIM AaBieHueM 0,5 krc/cm?. ATMochepHoe gaBiaeHUE TPUHITH paBHBIM 750 MM PT. CT.

Sagaua 22

B rtemmooOMeHHHKe, 00OTpeBaeMOM HACBIIIEHHBIM BOJSHBIM TApOM, MPOU3BOAUTCS HArpeB
6enzouna ot 20 °C o 70 °C. M30bITOUHOE JTaBI€HUE HACHIIIEHHOTO BOJASHOIO Mapa cocTaBiseT 1
Krc/cm?, atmocdepHoe nasieHue 750 mm pr. cr. Pacxon xuakoro 6enzona cocraisieT 49 m3/4.
TernoBble moOTEpU COCTABIAIOT 5 % OT TEMJIOBOM Harpy3ku TeriooOMeHHHKa. OmnpenenuTb
OPUEHTHUPOBOYHYIO TIOBEPXHOCTh TEIJIOOOMEHHMKa M TMO0A00paTh NOJ HeE CTaHIapTHBIC
KOXKYXOTpYyOUaThIii, IByXTPYOHBIN U TNIACTUHYATHIN TEMII00OMEHHUKH.

3anaua 23

B TennmoobmenHuke npousBoautcs oxnaaxaeHue 10 /4 6enzona ot 75 °C o 35 °C. B

Ka4yeCTBE XJIaJareHTa UCIoyIb3yeTcsl Bojaa, TeMnepaTrypa kotopor mensiercs ot 20 °C mo 30 °C.
TermnoBeiMu  moTepsMu  mpeHeOpeub.  OmpenenuTb  OPUEHTHPOBOYHYIO  IOBEPXHOCTb
TEIUI00OMEHHUKAa M Toao0paTh MOJ He€ CTaHAapTHBIE KOXYXOTpyOdaTbld, ABYXTPYOHBIH u
TUTACTUHYATHIN TEIIO0OMEHHUKHY.

3anada 24

B nByxTpyOHOM TeriooOMeHHUKe Tpou3BoauTcs oxyaxaenue 0,7 /4 6ensona ot 75 °C no 30
°C. B kauecTtBe XJaJareHTta HCIIOJIb3YETCS BOJA, MoJaBaeMasi B KOJIBIEBOW 3a30p MEXIY
Tpybamu, Temrneparypa Bojbl MeHseTcst ot 23 °C no 28 °C. TerioBsIMU NOTEPSIMHU MTPEHEOPEUb.
Hepa36opuslit 1ByXTpyOHBIN TEIII0O0OMEHHUK M3TOTOBIIEH U3 TPYO nuameTpoM 57x4 mm u 25%3
MM M COCTOMT M3 9 cexkumi JUIMHOW 3 M KaxJas. BBINONHUTH TOBEPOYHBIM pacyeT
TEIJIOOOMEHHHUKA W OMPEIeTuTh Kod(PUIIMEHT 3armaca TEIUIOOOMEHHUKAa IO TOBEPXHOCTH
TEIUIoNEpEIadHy.

3anaya 25

B nnactuH4aToM TeruiooOMeHHuKe mpou3BoauTcs nojorpes 10 /4 6enzona ot 20 °C o 70 °C.
B kawectBe TemnareHTa WCHOJB3YETCS HACBINIEHHBIA BOJSHOW TMap, IOJABAEMBIN TOJ
n30BITOYHBIM JaaBieHHeM 1 krc/cm? AtmochepHoe nasiaeHue 750 MM pT. cr. TemaoBbIMH
noTepsiMu pereOpeyds. [nacTuHYaTHIN TeTT00OMEeHHHUK coOpaH u3 28 miaTuH miomassio 0,2 M2
Kakaas. XJaJareHT IBUKETCS 10 JBYXIAKETHON cXeMe. BBINOIHUTH NMOBEPOUYHBIA PACUET
TEIJIOOOMEHHHUKA W OMPEIeTuTh Kod(PUIIMEHT 3amaca TEIUIOOOMEHHUKAa IO TMOBEPXHOCTH
TEIUIoNEpEIadHy.

3anada 26

B ky0e-KunsaTuiapHUKe IPOU3BOAUTCS HcnapeHue 4 T/4 6eH30I1a Ipu HOPMaJIbHOM aTMochepHOM
JaBJICHUHU. B kaduecTBe TeruiareHTa UCrnoJib3yeTCs HACBIIIEHHBIN BOJISIHOM Map, MOJaBaeMbIi MMO/T
n30bITouHbIM  AaBineHueM 0,2 krc/cm?.  TemnoBbiMM moTepsiMu  npeHeOpeub. IlomoGpath
TEMI000MEHHUK U BBIMOJIHUTH €0 MOBEPOYHBII pacyér.

Sagaua 27

Onpenenuth HEOOXOIUMYIO TOJIIMHY TEMJIOBOW HW3OJSIMM TJIOCKOW CTEHKH JbIMOXOAA
KBaJIpaTHOI'O CEYEHUs, 110 KOTOPOMY TPaHCIOPTUPYIOTCS ABIMOBBIE Ia3bl Npu TeMieparype 160
°C. IpIMOXOJ] YCTAaHOBJIEH B MOMEIIICHUH, TEMIIEpATypa BO3ayxa B KoTopoM coctasiisieT 20 °C.
B kauecTBe TEMJIOM3OJIALMOHHOIO MaTepuaja HCroyb3yeTrcs acOecT. JIbIMOX0J M3rOTOBIEH U3
muctoBoi ctan Mapku Ct3 tommmuod 10 mMMm. Ha BHyTpeHHEW MOBEPXHOCTH JIBIMOXOJA
IPUCYTCTBYET CJIOM OKanuHbl (p>kaBuMHBI) ToiamuHOW 1 MM. Koaddumuent temmoornaun ot
JBIMOBBIX Ta30B MPUHATH paBHBIM § BT/(M?-K).

Bagaua 28

Onpenenuth HEOOXOAUMYIO TOJIIMHY TEIUIOBOM HW3OJSIIMU  IWIMHIPUYECKON CTEHKH
[apornpoBoAa, MO KOTOPOMY TpaHCHopTHpyercss 1,5 T/4 HACBIIIEHHOTO BOJSHOIO Mapa Mpu
temneparype 150 °C. [TaponpoBos yCTaHOBJIEH B IOMEIIEHHUH, TEMIIEPATypa BO3AyXa B KOTOPOM
cocraBisieT 25 °C. B kadecTBe TEIUIOM3OJIALIMOHHOIO MaTepuaja HCIOJIBb3YETCs CTEKIISIHHAS
Barta. [laponpoBoa M3roToBieH U3 cTalbHON TpyObl nuamerpom 108x4 mm, mapka cramu Ct3.
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Onpenenutp TaKKe M0N0 TEIUIOBBIX MOTEPh B OKPYXAIOLIYIO CPENy OT TEIJIOBOM Harpy3KH

MaponpoBoa, eciu auHa Tpyodomnposoaa 100 m.

KonTtpouabsHnas padora Ne2 (mo pasaeay 2)

3AJJAYA Nel

Haceimennsiii map Tonyona B konudectBe 2000 Kr/4 KOHAEGHCUpYETCS Tpu AaBieHUH 760 mMM.

PT. CT. B KOKyXOTpyOHOM BepTHUKaJIbHOM KOHAeHcaTope. XKuAKuil ToIyos He MepeoxiakaaeTcs.

Temo koHAeHcauuMu OTBOAWTCS BOJOW, HarpeBaromieiics ot 20 no 40°C. Bopma nBukercs B

cTalbHBIX TpyOax (mapka ctamu Cr.3) muamerpom 33x3 MM co ckopocthio 0,35 m/c.

Kospduuuent remnonepenayn ot mapa kK Boxae cocrasiser 640 Br/(m*K). IMorepeii Tera B

OKpYXaIOIIyl0 CpeAy M TEepPMUYECKUMHU CONPOTHBICHUSMU 3arpsA3HEHUN TMpeHeOpedb.

Onpenenurs:

1) moBepXHOCTH TEIJIOTNEPEIauu B anmapare; 2) pacxo OXJIaK/IAI0IIeH BOIbI,

3) k03P dUIUEHTHI TeI00TAaur; 4) COCTaBUTh CXEMY armrmapara.

3AJJAYA Ne2

Ha Hapy»XHOI MOBEpPXHOCTH 3MEEBHKA, U3TOTOBJICHHOTO U3 cTalbHOM (Mapka ctanu CT.3) TpyObl

auamMeTpoM 28x2 MM M JUIMHOM 5 M, KOHAEHCUpyeTcs Inpu JaBieHun 760 MM pT. CT.

HACBILEHHBIN Map W30MpoNnuiIoBoro crnupra. uamerp BuTKa 3MeeBuka coctasiser 0,3 M. B

TpyOe 3MeeBHKa MPOTEKAeT METAHOJI, TeMIlepaTypa KOTOporo yeenmuuBaetcs oT 12 mo 29°C.

Kos(pduument Termionepenaun 0T KOHAECHCUPYIOIIErocs napa K MeTanoity pasen 600 Br/(m*-K).

[ToTtepsiMu Temia ¥ TEPMUYECKUMH CONPOTUBIICHUSAMH 3arpsi3HEHU nnpeHeopeub. OnpeneanTh:
1) KOnM4YecTBO KOHAECHCUPYIOLLIEroCs  HM30IPONAHOIa M OXJIAXAAIOIIEro  METaHOJa;
2) ko3¢ HULIHEHTHI TEIUIO0TIauM; 3) COCTaBUThH CXEMY allapara.

3AJJAYA Ne3

Ha nHapyXHOI NOBEpXHOCTH 3MEEBHKA, M3TOTOBJIEHHOTO M3 CTalbHOM (Mapka cramu Ct. 3)

TpyObl auamerpoM 26x3 MM, KOHAEHcUpyeTcs mpu gasieHun 760 MM pT. cr. 60 Kr/u

HACBIIIEHHOTO0 Tapa W30IpPOIHIOBOro crupra. JlmameTp BUTKa 3MeeBHKa cocTtaBiseT 0,23 M.

OTBox Teria ocyuiecTBisieTcss BoJOM, HarpeBaromeiicss ot 10 mo 22°C. KoadduuueHt

TEIIOOTAa4M CO CTOpoHbI mapa cocrasisier 980 Br/(M*K). TepMuUeCKHMM CONpPOTHBIECHUEM

3arps3HEHUil cTeHOK npeHeOpeub. Omnpenenuts: 1) JMHY TpyOBl, U3 KOTOPOW H3rOTOBIICH

3MEEBHK; 2) COCTaBUTh CXEMY alrapara.

3AJJAYA Ned

B crampHOM 3MeeBuke (Mapka ctaym CT. 3) momorpeBaeTcsl 4eThIPEXXJIOPUCTHIN yTIEpOa OT

20°C no TemnepaTypbl KUIIEHUs IpU aTMoc(epHOM naBieHuu. Juamerp TpyObl 3MeeBuKa 56x3

MM, a quaMmeTp BUTKa 3MmeeBuka 500 mm. HarpeB ocyuiecTBisieTcss KOHAECHCHUPYIOIIMMCS Ha

BHEIIIHEH MOBEPXHOCTH TpPyObl HACBHIIICHHBIM BOJSHBIM mapoMm. /laBnenue mapa 1,6 ara, ero

pacxon 16,5 kr/4. Kosddumuent termoornaun or mapa K creHke pasen 12900 Br/(m*K).

Ilotepn Temna W TEPMUYECKUE CONPOTHUBICHUS 3arpsA3HEHUH MOXHO HE YYMTHIBAaTh.

Omnpenenutsb: 1) KOIMYECTBO HAarpeBaeMoM KUAKOCTU (KI/4); 2) MOBEPXHOCTh TEIUIONEpeaauyn

3MEEBHKA; 3) COCTaBUTh CXEMY alIapara.

3AJAYA Ne5

[To konbLIeBOMY 3a30py JABYXTpyOHOro XomomwibHuka npotekaeT 30%-ubiii pactBop HCI co

ckopocThio 1,2 M/c, oxmaxaasck oT 52 1o 29°C. Oxnaxaaromnias BoJa IBUKETCS TPOTUBOTOKOM,

HarpeBasicb oT 13 go 29°C. KoadduumeHT TemooTnaadyun OT CTEHKH K Boje paBeH 5830

B1/(M*K). XonoaunsHuk u3rotosieH u3 ctanbHbix (X18H10T) Hezarpsa3HEHHBIX

Tpy0 nuamerpom 62x3 MM u 36x3 mm. [loTepu Temaa MOKHO HE yUUTHIBaTh. OINpenenuTh:

1) pacxoa KUCIOTHI (KI/9) U OXJIaXKAAr0IIeH BOABI (M*/4); 2) MOBEPXHOCTH TEILIONEPENAYN;

3) cocTaBUTh CXeMy amnmapara.

3AJJAYA Ne6

[To BHyTpeHHe#l TpyOe MNPOTHBOTOYHOIO JBYXTPYOHOro TEMmI00OMEHHMKA JIUHONH 4 M,

cocrosiero u3 cranbHbIX (X18H10T) Tpy6 auamerpom 52x2 MM u 33x2,5 MM, IpoTeKaeT BOja,

HarpeBasch oT 24 no 32°C. Ilo BHemHel — ykcycHasl KMCIIOTa, oxjiaxzaasich oT 91 mo 83°C.

Pacxon ykcycHoit kuciotsl 4,82 1/4. KoappuimeHT TenaooTnayu oT CTeHKH K Bojie paBeH 4880
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Bt/(M*K). TloTepsMu Temuia ¥ 3arpsS3HEHUAMH MOKHO HpeHeOpeub. OmpenesuTh:

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

3) cocTaBUTh CXeMy amnmapara.

3AJJAYA Ne7

B 1py6e 3meeBuka oxnaxmaercs 750 kr/a 100%-HOM yKCYCHOW KHCIOTBHI OT TeMIepaTypbl eé

xkoujgeHcamuu mpu 760 MM pr. cr 10 36°C. IToBEpXHOCTH TEILIONEpPENaYH 3MEEBUKA 5 M7,

muametp ctanbHOM (X18H10T) T1pyOnl 3meeBuka 52x3 MM, auamerp BUTKa 450 Mwm.

OxnaxzaeHue MPOU3BOJMTCS BOAOW, KoTopas HarpeBaetcs oT 15 mo 27°C. Ilorepu Tema u

3arps3HEHUS] CTEHOK MOXKHO He Y4uThIBaTh. Omnpeaenutb: 1) KOdQQHUIMEHTH TEmIo0Taauu,

MpEeABAPUTEIIBHO HaWI KOA(DPHUIIMEHT Teruionepeaaun; 2) pacxoa OXJIaKIaromend Boabl (Kr/4);

3) cocTaBUTh CXeMy amnmapara.

3AJTAYA Ne8

B 1ByXTpyOHOM XOJIOAMJIBHUKE 1O KOJBLIEBOMY 3a30py Mexay cTtaiubHbIMU (CT.3) TpyOamu

nuameTpoM 59x3,5 MM 1 28%2,5 MM TTpOTEKaeT W3OMPOMIIIOBBIN CIIUPT ¢O cKopocThio 0,76 m/c.

Temnepatypa cnupra Ha Bxoae B ammapaT 81°C, Ha Beixoge 29°C. Oxnaxparomas Boaa

JBIDKYIIAsICS MPOTHBOTOKOM HW3MEHsSET cBOl Temmeparypy oT 15 mo 23°C. Koaddumument

TEIUIOOTauM OT TOBEPXHOCTH CTEHKU K Boje paseH 6340 Br/(M*K). TlorepsMu Teria u

TEPMUYECKMMH COMNPOTHUBICHUSAMHU 3arpsi3HeHuil mnpeHeOpeub. Ompenenuth: 1) pacxon

OXJIaXKIaeMoro cnupra (Kr/d) u Boabl (M’/4); 2) IOBEPXHOCTh TEIUIONEPENAadn; 3) COCTABUTH

CXeMy arrmapara.

3AJJAYA Ne9

B cransnoMm (CT.3) AByXTpyOHOM TeriooOMEHHUKE 10 BHyTpeHHEH TpyOe auameTrpom 33x3 MM

npoTekaeT XjaopOeH3o0i co ckopocthio 0,8 m/c. Temmeparypa xyopOeH301a Ha BXOZE B anmapar

24°C, Ha BbeIxoze 68°C. Ilo 3a30py KOJBLEBOTO CEUYEHHUSI MPOTUBOTOKOM IMPOTEKAET ropsvas

Boja ¢ TemmepaTypoii Ha Bxoae 90°C, Ha Beixone 46°C. KoadduimeHT Temmoorauu oT BOABI K

MIOBEPXHOCTH BHYyTpeHHel TpyObl pasen 1870 Br/(M*K). Ilorepeil Temna B OKpy»Karomiee

MIPOCTPAHCTBO U TEPMUUYECKUMHU CONPOTUBIICHUSAMH 3arpsi3HEeHHH penedpeds. Onpenenurs:

1) pacxom HarpeBaeMoM IKMAKOCTH (Kr/4) W rperomed Boasl (M°/4); 2) MHOBEPXHOCTH

TEIUIoNepe1aun; 3) COCTaBUTh CXEMY alllapara.

3AJJAYA NelO

B 3MeeBukoBOM mojorpeBarene mo cranbHoi (Mapka ctamu X18H10T) tpybe auamerpom 33x3

MM TeuéT xsuopodopm co ckopocThio 0,6 M/c, HarpeBasich oT 18 10 86°C. C BHelIHENH CTOPOHBI

3MEEBUK 00OIPEBAETCsl HACHIIIEHHBIM BOJSHBIM MapoM MoJ aaBieHueM 3 ara. KoadduumeHnt

TEIIIOOT/Iauy OT napa K Tpy0Oe 3mMeeBuka pasen 9300 Br/(m?-K). Inamerp

BUTKOB 3MeeBuka 270 MM. [lorepsiMu Teria M 3arps3HEHUSIMH CTEHOK MOXKHO HpeHeOpeub.

Omnpenenutsb: 1) KOJIMUECTBO HArpeBaeMoM KHJIKOCTU M pacxoi mapa (Kr/4); 2) moBEpXHOCTb

TEIUIoNepe1aun; 3) COCTaBUTh CXEMY alllapara.

3AJJAYA Nell

B kosblieBOM 3a30pe ABYXTPYOHOTO TEIJIOOOMEHHHKA, COCTOSIIErO M3 CTAbHBIX TpyO (Mapka

cramu X18H10T) auamerpom 57x3,5 mm u 25%2 MM, oxnaxaaercs 1350 kr/4 arieTona ot 56 10

44°C. Oxnaxparomias BoJa JIBHXKETCS MPOTMBOTOKOM U HarpeBaercs oT 22 no 28°C.

Kospduuuenr temmoornaun or cTeHKH TpyObl K Bome cocraiasger 4950 Br/(m*K).

TepMuuecKkuMH CONPOTUBIICHUSAMH 3arpsi3HEHUH U MOTEPSIMU Teria npeHedpeds. OnpeaenuTh:

1) pacxon oxnaxaaromen Boabsl (M*/4); 2) aiauHy TpyObl TEMIOOOMEHHHKA; 3) COCTABUTH CXEMY
anrmapara.

3AJJAYA Nel2

B BepTHKaNbHOM KOXYyXOTPYOHOM KOHAEHCATOpPE Ha BHEIIHEH MOBEepXHOCTh cTaylbHBIX (CT.3)

TpyO nuameTpoM 33x3 MM KOHJIEHCHUPYETCS] HAaCBIILIEHHBIA BOJSHON map npu nasieHuu 1,5 ara.

Konnencar ynansercs npu temneparype konaencaruu. Koadduuuent temnoornaun ot mapa

tpy6am cocrasasger 9300 Br/(M*K). [To Tpy6am mpoTeKaeT OXJIaKIarommas BOAa CO CKOPOCTBIO

0,4 m/c. Yucno tpy6 B konaencatope 19. Temnepatypa Boasl Ha Bxone 15°C, Ha Brixoze 45°C.

[MorepsiMu Temta npenebpeds. OnpenenanuTs: 1) pacxoa OXIaKIaromel BoAbI (M*/4) U TPEIOIIETo
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napa (Kr/4); 2) HOBepXHOCTh TeIUIONepeaayn; 3) COCTaBUTh CXEMY allnapara.

3AJJAYA Nel3

B MexTpyOHOM NPOCTpaHCTBE KOXKYXOTPYOHOTO TEMI00OMEHHUKA KOHeHCHupyeTcs mpu 760 Mm
pT. cT. 1730 Kr/4 HaCBHIIEHHOTO Mapa ATaHoda. TermI000MEHHUK BBITIOJHEH U3 CTAJIbHBIX TPYO
auamMeTpoM 26x3 MM, uMciao KoTopelx 61. Oxunaxnparomas Boaa HarpeBaercs oT 25 no 35°C.
Ko} dpumuenT TemooTaaum ot mapa K noBepxHocTu cteHok Tpy6 1390 Br/(m*K). Ctenku Tpyo
CUMTaTh He3arpsS3HEHHbIMM, TMOTEpsAMH Tema mnpeHeOpeub. Ompenenuts: 1) pacxon
OXJIQXK/TAFOIICH BOJIBI; 2) BRICOTY TpYO ammaparta; 3) COCTaBUTh CXEMY almapara.

3AJTAYA Nel4

B BepTuKanbHOM KOXYXOTpYOHOM TEIUIOOOMEHHUKE TMpH JaBieHun 760 MM pT. CT.
KoHzeHcupyeTcst 2140 Kr/4 HachIIIEHHOTO Mapa 3TaHosa. Terio0OMEHHUK BBIIOJIHEH U3 CTalll
(C1.3), conepxut 127 cranphbix TpyO auamerpom 29x3 mm. Oxnaxkiaromiasi Bojia Moaaércs ¢
HayvaibHOM TeMmepatypoit 25°C u nmpoxoauT 1o Tpydam co ckopocthio 0,45 m/c. Koapduument
TEmIooTAauu co croponsl mapa 1630 Br/(M*K). Ilorepsmu Temna npeHebpedb, CTEHKH TPYO
cuuTarth He3arps3HEHHbIMU. OmpenenuTb: 1) BbicOTy TpyO ammapaTa; 2) COCTaBUTh CXEMY
anmapara.

3AJTAYA Nel5

B BepTuKansHOM KOXKYyXOTpYOHOM TeriooOMeHHUKe co cTanbHbiMU (CT.3) TpyOamMu 1uamMeTpomM
42x2 MM 1 1IMHOHM 1 M TpoTekaeT BosiHOW pacTBop, HarpeBasch oT 20 1o 80°C. Koadgduunent
TEIIOOTAa4M OT BHYTPEHHHMX CTEHOK TpyO K pactBopy paseH 930 Br/(m*K). Uucno tpy6 B
anmapare paBHO 20. OOorpeB BeAETCs HACBIIICHHBIM BOJSHBIM IapOM C JIaBJICHHEM 3 aTH.
Temneparypy HapyXHBIX CTEHOK TpyO (co cTOpoHBI mapa) mpuHATH paBHOHN 135°C, mpoBepus
BIIOCJIEICTBUU  CIIPAaBEQJINBOCTh JTOTO JOMYyUICHMs. TEpMHUYECKMMH CONpPOTUBIECHUSIMHU
3arpsi3HEHUI MOBEPXHOCTH MpeHeOpeus. OnpenenuTs: 1) pacxos rperomero

1apa; 2) COCTaBUTh CXEMY allapara.

3AJJAYA Nel6

B ropusoHTaJbHOM KOXYXOTpyOHOM TEIUIOOOMEHHHUKE B MEXTPYOHOM IMPOCTPAHCTBE
oXJaxmaercss KUAKOCTE oT 95 mo 35°C. Temnoémkocth xuakoctd 2,92 xJx/(xr-K).
Koa(huuuenT TemiooTqaqm oT 3ToM KUAKOCTH K TpyOam pasen 585 Br/(m*K). Io cranbHbIM
(Cr.3) TpyOam TermooOMeHHUKa (muaMeTp Tpyo 27x2,5 MM) mpoTeKaeT OXJaxKaaronias Boja,
Temreparypa kotopo yBennuusaercst ot 15 1o 45°C. Ckopoctb Boabl B Tpy6ax 0,4 m/c. Yucino
Tpy6 19. [loTepsimu Temuia B OKpYy>KaloIlylo cpeny npeHedpeusb. TepMudyeckue cCONpOTHUBICHUS
3arpsi3HEHUI CTEHOK HE Y4MThIBaTh. Omnpenenutb: 1) KOJIMYECTBO OXJIAXKIAEMOM >KMIKOCTH
(xr/4); 2) TOBEpXHOCTH TEIJIONEPEAAYU TEINIOOOMEHHHKA; 3) COCTaBUTh CXEMY arrapara.
3AJJAYA Nel7

B nByxTpyOHOM XONoauibHUKE N0 BHyTpeHHel cranbHoi (CT.3) TpyOe nuamerpom 27x2,5 MM
MPOTEKAeT KUAKOCTh co ckopocThio 1 M/c. Temmeparypa xunkoctu Ha Bxozae 80°C, Ha BbIXoJe
30°C. Temnoémkocts xuakoctd 2,94 xJlx/(xr-K), maotrocts 800 Kr/M®, TemmonpoBOAHOCTH
0,41 Br/(M*K), Bszkocts 0,4 cII3. [To 3a30py KOJBIEBOIO CEYEHHUS MPOTEKAET OXJIAXKIAIOMIAs
Boia, HarpeBasch oT 15 mo 50°C. KoadduuueHnt temnootaaun OT BHYTpeHHEH TpyObl K
oxnaxnaromein Boge 935 Br/(M*K). CreHku TpyOBl CUMTATh HE3arpPSI3HEHHBIMH, IOTEPAMU
Teryia mperedpeds. Onpenenuts: 1) pacxoapl OXITaXIaeMONW M OXJIAKIAIOMIEH KUAKOCTEH; 2)
MOBEPXHOCTH TeTJIoNepeauu; 3) COCTaBUTh CXEMY arrapara.

3AJJAYA Nel8

B BepTHUKaIBHOM KOXYXOTpYOHOM TEIII00OMEHHUKE, uMeroneM 19 tpy6 nuamerpom 18x2 MM u
BbICOTOM 1,2 M, mpu gaBieHuu 760 MM pT. CT. KOHAECHCHPYETCS HACBHINIEHHBIN IMap 3TaHOJa.
Oxnaxaarommas Bojaa Harpeaercs or 15 10 35°C. Koo duuument remnonepenaun 700 Br/(m*K).
Omnpenenuts: 1) mocTaToyHa JIM TOBEPXHOCTH TEIUIONEpeaadn sl KoHaeHcauu 350 Kr/4 mapa
sTaHona (MOTepH Temjla He YYHUTHIBaTh); 2) Kakoe KOJIMYECTBO Mapa »JTaHoyia (Kr/4)
CKOHJICHCHUPYETCS B amnmapare, €ciii Ha IOBEPXHOCTU TpyO oOpa3yeTcsl CIoi HaKUIU TOIIIUHOM
0,5 MmM; 3) cocTaBUTh CXEMY aIrmapara.

3AJJAYA Nel9
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B cranbHom (Mapka ctamu Ct.3) ABYXTpYOHOM TEMIOOOMEHHUKE MO BHYTpeHHeW TpyoOe
muaMeTpoM 33x3 MM IpOTEKaeT KUIKOCTh co ckopocThio 0,8 M/c. TemmepaTypa XKUAKOCTH Ha
Bxozxe 20°C, Ha Brixone 60°C. ITnortHocTs xuakoctu 700 xr/m’, Termnoémkocts 2,1 kJx/(xr-K),
Bsi3kocth 0,45 cll3, TemmompoBoaHocts 0,41 Bt/(MK). [lo 3a30py KOJBIEBOTO CEYCHHS
npoTekaeT ropsiyas Boja ¢ Temmeparypoil Ha Bxoge 90°C, na Bwixoge 50°C. Koadduuument
TEIIOOTAauM OT BOABI K BHyTpeHHed TpyOe 875 Br/(M*K). IloTepsmu Termna mpeHeGpeds.
TepMuueckue 3arps3HEHNs CTEHOK HE yUUThIBaTh. ONpenenuTs: 1) pacxoasl TEINIOHOCUTENEH;
2) MOBEPXHOCTH TEIUIONEPe1aun; 3) COCTABUTh CXEMY armapara.

3AJTAYA Ne20

B 3MeeBuKkoBOM mojorpeBaresie mo cTaibHOU TpydOe (Mapka ctanmu Ct.3) nuamerpom 36x3 MM
NpOTEeKaeT XKHUIKOCTh co ckopocThio 0,6 M/c. Temmeparypa skuaxoctd Ha Bxonxe 15°C, Ha
Beixoze 85°C. IlnorHocts xumkoctu 800 xr/m°, Temnoémkocts 2,1 kJx/(xr-K), Baskocts 0,4
clI3, temonpoBoanocts 0,35 B1/(M-K). C BHemHel cTOpoHBI TpyObl 3MeeBHKa 00OTrpeBaecTCs
HACBILIEHHBIM BOJSIHBIM MapoM ¢ JaBieHueM 2 atu. KoHneHcaT nmapa ygansercs npu
Temneparype HacbimieHus. Koagpdumuent rtemnootgaud oT mapa K TpyOe 3MeeBHKa
9300 Br/(M*K). Jlmamerp BuTka 3MeeBuka 2700 mM. TepMHYECKMMM CONPOTHBIICHUSIMH
3arps3HEHUIl CTEHOK M TEIUIOBBIMH TMOTepsMU mpeHeOpeub. Omnpenenuts: 1) KOIMUECTBO
HarpeBaeMoi JKHJIKOCTH; 2) pacxo/ mapa; 3) MoOBEpXHOCTh TEIUIONIEPEIauy anmapara;

4) cocTaBUTh CXEMy allnapara.

3AJTAYA Ne21

B ropusoHTaJbHOM KOXYXOTpyOHOM TEIUIOOOMEHHHUKE B MEXTPYOHOM IPOCTPAHCTBE
oxnaxmaercss kuakoctb ot 95°C go 35°C. Temmoémkocts skumkoctu 2,92 kJDx/(kr-K).
Kos(pduuueHt TemnootTaaun ot 3Toi KUAKOCTH K Tpybam 585 B1/(M*K). TTo cTanbHeIM (Mapka
cramu Cr.3) tpyOam auameTrpom 27x2,5 MM MpoTeKaeT oXJaxjaarollas Boja, TeMIlepaTrypa
koTopoit yBenmuuBaercs ot 15°C mo 45°C. Ckxopocth Boasl B TpyOax 0,4 m/c. Yucno tpy6 19.
[lotepsiMmu Temyia B OKpYXarollyto cpeay npeHedpeusb. Tepmuueckue 3arpsi3HEHUs CTEHOK HE
yuuTbiBaTh. OmnpenenuTh: 1) KOJMYECTBO OXJIAXKIAEMOW JKUIKOCTH; 2) TOBEPXHOCTh
TerIonepeiadu TeMI000MEHHUKA; 3) COCTaBUTh CXEMY allnapara.

3AJJAYA Ne22

[To BuyTpenneit TpyOe amametpoM 36x3 mm ctambHOro (Mapka ctanmu Ct.3) HBYXTpyOHOTO
MOJIOTpeBaTelIsl MPOTEKAET KUAKOCTh CO CKOpocThio 1 M/c. HauanbHast Temneparypa >KuaKoCTH
25°C, xoneunas 85°C. ITnotHoCTh *uakocTh 850 kr/m°, BsaskocTs 0,4 cIl3, TerumoémkocTs 3,14
k/]x/(xr-K), rermmonpoBognocts 0,41 B1/(M'K). B 3a30pe konblieBoro ceueHus: KOHICHCHPYETCS
HACBIICHHBIM BOJISIHON Mmap ¢ aaBiaeHueM | atu. KoHaeHcaT yjgansercs npu TeMmrepaTrype rnapa,
KO3(D(PUIMEHT TEMJIO0TAAYM OT Tapa K BHyTpeHHed tpyOe 7000 Br/(M*K). Tlotepsmu Teruia u
TEPMUYECKUMH COTPOTHBIICHUSMHU 3arpsi3HEHHUN CTEHOK mpeHeOpeds. Ompenenuts: 1) pacxon
IpEIOIIEro napa; 2) MoBepXHOCTh TEeIIoNepeIaun; 3) COCTaBUTh CXEMY amrapara.

3AJTAYA Ne23

Kunxuit Tomyonm B kommyectBe 866 kr/u moporpeBaercs oT 20°C nmo 60°C Gensosowm,
KOHJCHCUPYIOIIUMCS TP HOPMAJIbHOM aTMOC(EpHOM JaBJIE€HHUH B KOJBIIEBOM INPOCTPAHCTBE
IBYXTpYOHOTO TeruiooOMeHHUKA. J(mamerp BHyTpeHHeH cTanbHOM (Mapka ctanu Ct.3) TpyObI
terioooMeHHuka 44x3,5 mm. Koadduument teroornaun ot 6eH3051a K cTeHKe cocTaBisgeT 990
B1/(M*K). Onpenenuts: 1) HOBEPXHOCTH TEILIONEPENAUH; 2) HAPYKHYIO TEMIEPATYPY CTEHKU
BHYTpEHHEH TpyObl TEMJI000MEHHHKA; 3) COCTaBUTh CXEMY alapara.

3AJTAYA Ne24

B cranmpnom (mapka cranmu Ct.3) nByXTpyOHOM TEIUIOOOMEHHUKE BO BHYTpPEHHEH TpyoOe
auaMeTpoM 36x2 MM MpoTeKaeT Toiyod B konudectBe 1500 kr/u m oxnaxpaercs ot 90°C no
35°C. Mexnay TtpyOaMu JABMKETCS oOXJaxjaroiias Boja, HarpeBasch oT 15°C go 40°C.
Kos(pduuueHt Temnooraaun or CTeHKH BHyTpeHHeN TpyObl k Boge 580 Br/(m*K). IMorepsimu
TeIUla U TEPMUYECKUMU COTIPOTUBIICHUSIMU 3arpsA3HEHUN CTEHOK npeHeOpeyub. OnpenenuTh:

1) pacxox BOABl Ha OXJAXJCHHE; 2) IMOBEPXHOCTb TEIUIONEpenadH; 3) COCTaBUTh CXEMY
anmapara.
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3AJTAYA Ne25

Ha Hapy»xHOI noBepXHOCTH cTajibHOTO (Mapka ctanu Ct.3) 3MeeBHKa AMaMETPOM 28x2 MM U
JUIMHOM 5 M KoHAeHcupyercs mpu 760 MM pT. cT. m3ompomnaHoi. J[mamerp BUTKAa 3MEEBUKA
cocraisieT 0,3 M. B TpyOe 3meeBuKa npoTekaeT Boja, TeMIeparypa KOTOpOi yBEIUYUBAETCS OT
8°C no 22°C. Kosppuuuent remnonepenaun 700 Br/(M*K). IToTepu Temna He3HAUUTEIBHBI,
3arpsiI3HEHUSIMU CTEHOK IpeHeOpeus. Onpenenuts: 1) KoaMuecTBO KOHACHCHUPYIOWIErocs CupTa
(xr/4); 2) k03P PULIMEHT TEMTOOTAAYH CO CTOPOHBI NTapa;

3) cocTaBUTh CXEMY ammapara.

3AJTAYA Ne26

Ha napy»xHo#1 mOBepXHOCTH 3MEEBUKA, M3TOTOBJICHHTO W3 CcTaiabHOU (Mapka ctamm Ct.3) TpyObI
auaMeTpoM 26x3 MM KoHAeHcupyercs mpu 760 MM pT. cT. 60 Kr/4 HachILIEHHOrO Mapa
M30IPONMIOBOTO crupta. OTBOJA Teljia KOHAEHCAMU TPOU3BOUTCS BOJIOM, HarpeBaromiencs ot
10°C no 22°C. KoadpduuueHT TemmooTmayd co CTOpoHbl mapa cocrasiaser 980 Br/(m*K).
Jnametp BuTKa 3MeeBHKa paBeH 0,23 M. TepMUYECKHM CONPOTHBIIEHUEM 3arpsi3HEHUN CTEHOK
npenebpeus. Ilotepu Temna HezHauuTenbHbl. Omnpenenuts: 1) amuHy TpyOBI, M3 KOTOPOIi
U3TOTOBJICH 3MEEBHK; 2) COCTaBUTh CXEMY armapara.

3AJTAYA Ne27

B cranphbix TpyOax auamerpoM 20x2 MM U IJIMHON 2 M KOXKYXOTPYOHOTO TEIJI00OMEHHHKA CO
ckopocthio 0,8 M/c mpoxoauTt GeH3on u HarpeBaercss oT 20°C mo TeMmepaTypbl KMIIEHUS TpU
760 MM pT. ct. ['peroruit HackIEeHHBIN BOAsiHOM nap nasienus 0,8 atu B komudecTBe 3300 Kr/a
KOHJICHCHPYETCS Ha Hapy>KHOH MOBEPXHOCTH TPYyO M €ro KOHAEHCAaT OTBOJIUTCS IpH
Temneparype KoHzaeHcauuu. KoadpdunueHT Temioornaun co cTopoHbl mapa paseH 10500
Bt/(M*K). W3-3a Haauuus 3arpsA3HEHUN CTEHOK TPYO KOd((PUIMEHT TEIUIONEPEIauy B arapaTe
Ha 25% MeHble paccuuTaHHOro 0e3 yuéra 3THX 3arps3HeHuid. Onpenenutsb: 1) MOBEPXHOCTH
TeIUIoNepeiaun; 2) Yucio TpyO M YHUCIO XOJOB B TEIUIOOOMEHHUKE; 3) COCTaBUTH CXEMY
anmapara.

3AJTAYA Ne28

B cransnom (mapka cramu Ct.3) 3meeBuke mogorpeBaercst 6enzon ot 20°C 1o TemMrepaTypbl
KUTICHHSI TIPY HOPMaJIbHOM atMoc(hepHOM jaaBieHud. uameTp TpyObl S6x3 MM, TuaMeTp BUTKa
500 mM. HarpeBanue ocymiecTBIsIeTCsl KOHIEHCUPYIOLUIUMCS Ha BHEIIHEW MOBEPXHOCTU TPYOBI
3MEEBHKa HACBIIIEHHBIM BOJASHBIM napoM c nasieHueM 0,6 atu. Pacxon mapa cocrasiser 86,5
Kr/4, a K0O3Q(QUIMENT TEI00TAaYM OT mapa K crenke pasen 12900 Br/(m*K). Tlotepu
TeIla ¥ TEPMHUYECKHUE CONPOTUBIICHMS 3arpsA3HEHMM CTEHOK HE yduThIBaTh. Omnpenenuts: 1)
MOBEPXHOCTh TEIUIONEpeaul 3MEEBHKA; 2) COCTaBUTh CXEMY arrapara.

3AJJAYA Ne29

benzon B kommyectBe 880 Kr/u oxsaxaaercs OT TeMmIeparypbl KurmeHus mnpu 760 mm
pT. cr. 10 20°C BO BHyTpeHHeH TpyOe IBYXTpyOHOro TeriooOMeHHUKaA. JlnmuHa TpyOHI,
U3roToBiaeHHOM u3 crtanu (Mapka cranu Ct.3), 0,74 M, OTHOIIEHHWE AJUHBI K BHYTPEHHEMY
nuameTpy paBHO 20, a TOIIIKMHA CTEHKU 4 MM. XJ1aJJOareHT — TOJIYOJI — IBHYKETCS IPOTUBOTOKOM
B KOJbIEBOM 3azope. KoodpduumenT temmonepenaun ot Genzona k tomyomy 210 Br/(m*K).
TepMuueckue CONpOTUBIECHUS 3arpsi3HEHUI CTEHOK YYeCTb IO MX CPEIHUM 3HAYECHMSM IS
oprannyeckux xuakocteid. Onpenenuts: 1) koaGUIMEHTH TEMIOOTAAuH; 2) COCTaBUTh CXEMY
anmapara.

3AJJAYA Ne30

B cramphoit (Mmapka ctamu CT1.3) KOXKYXOTpYOHBIM KUMISTHJIBHUK, UMerommii 61 TpyOy
JUaMETPOM 25X2 MM M BBICOTOM | M, IMOCTyHaeT Mpu TEMIEpaType KUIEHUS U UCHapsAeTCs IpH
760 MM pr. cT. Toiyoid. Temno MOXBOAMUTCS OT KOHJCHCHUPYIOUIETOCS B MEXTPYOHOM
MIPOCTPAHCTBE HACBIIIEHHOI'O BOASHOIO Mapa ¢ AaBiieHueM 2 aTtu. KoHaeHcaTr He oxiakaaeTcs.
KoadduimeHTs! TemaooTaun co CTOPOHBI Mapa U KUIALIETO TOJMYoJia PaBHBI COOTBETCTBEHHO
10500 u 1630 Br/(M*K). Ilotepamu Temma TnpeHeOpedb, MOBEPXHOCTH TPyO CYHTAThH
He3arps3HEHHbIME. OnpeaenuTs: 1) pacxo rperomiero napa; 2) pacxoa UCHapseMoro Toyosa;
3) cocTaBUTh CXEMy ammapara.
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3AJJAYA Ne31
Bo BHyTpenHel TpyOe aunamerpoM 29x3 MM craimpHOro (Mapka craiu Ct.3) rOpH30HTaIBHOTO
NBYXTpYyOHOTrO TermioooMenHuka HarpeBaercs 0,75 m*/a Bomasl ot 20°C mo 50°C. HarpeBanue
MIPOBOAMTCS HACBHIIIEHHBIM BOJISIHBIM MapoM C J1aBjieHueM 2 ata. KoagpuimeHrt rernaooTaayu ot
napa K creHke BHyTpeHHei Tpyobt 12200 Br/(M*K). TepMudeckue COPOTUBIIEHHS 3arPA3HEHMI
CTEHOK YYecTb 10 UX CPEJHUM 3HAYEHMSIM JJIs BOJABI CPEIHEro KayecTBa M BOJSIHOTO Mapa.
Onpenenuts: 1) anuHy TpyOBI TEMII000MEHHHKA,

2) pacxo]1 TPEIIIETo mapa; 3) COCTaBUTh CXEMY arapara.
3AJTAYA Ne32
Bo BHyTpenne#t tpybe amamerpom 27x2,5 mm ctanbHOro (Mapka cramu Ct.3) nByXTpyOHOTO
TerioooMeHHrka oxnaxkaaercs 2000 kr/4 Tomyona oT ero Temmeparypbl kurenus no 40°C.
Hasnenne 760 MM pT. cT. OxnaxaeHue MPOU3BOJIUTCS BOJOW, JBUKYIICHCS MPOTUBOTOKOM.
Temneparypa Boabsl Ha Bxoie B ammapar 15°C. Pacxox Bomsl 6,1 m/4. Koaspduumenr
TEIIIOOTAaYM OT CTEHKH TpyObl K Bome cocrtaBnsger 1400 Br/(M*K). Tepmuueckumu
COINIPOTHUBIICHUSIMU 3arps3HEHUI cTeHOK npeHeOpeub. Onpeaenuts: 1) Temmeparypy BOJbI Ha
BBIXO/I€ UX TEMJIO0OMEHHHKA; 2) IJIUHY TPyObl TEINIOOOMEHHHUKA;

3) cocTaBUTH CXEMY alapara.
3AJTAYA Ne33
B 1py6e 3meeBuka oxnaxnaercs 3500 kr/u 100%-HOW yKCYCHOM KHCIOTBI OT TeMIIEpaTyphl
60°C mo 36°C. IloBepxHOCTh TemIomepenaun 3meeBMKa 15 m?, muamerp Butka 450 M.
KoHCTpyKIIMOHHBIN MaTepuan 3MeeBHKAa — HeprkaBerolas craib. OxJaxaeHHe MPOU3BOIUTCS
BOJIOM, MBIDKYIICHCS MPOTHBOTOKOM, KOoTOpas HarpeBaeTcsi or 15°C mo 27°C. Jluametp TpyO
3meeBHKa 51x3 mm. [loTepu Temia He yuuThIBaTh. TepMHUUYECKUE CONPOTUBIIEHUS 3arpsA3HEHUM
CTEHOK TpyObl 3MeeBHKa Y4YEeCTh M0 CPEJIHUM WX 3HAYCHHSIM JJIsi YKA3aHHBIX TEIJIOHOCHUTENEH.
[Torepu Teruia He yuuThiBaTh. Onpenenuts: 1) xKod3(h(UIMEHT TEMIOOTAAYH OT MOBEPXHOCTH
TpyO 3MeeBHKa K BOJIE; 2) COCTaBUTh CXEMY arrapara.
3AJTAYA Ne34
Hacpimennsnii map Tomyosa B koiudectBe 1000 kr/a konaeHcupyercs npu 760 Mm pT. CT. B
KOJIBLIEBOM MPOCTPAHCTBE ABYXTpyOHOro TeruiooOMeHHMKA. [lo BHyTpeHHEH TpyOe mpoTekaer
4000 kr/4 Bonpl ¢ HayanbHOU TemmnepaTypoil 10°C. KoapduueHTs! TemI00Tauu cO CTOPOHBI
apa ToJIyoJia ¥ BOIbI PaBHbI cOOTBETCTBEHHO 1160 1 960 B1/(M*K). TommuuHa cTeHKH TPYOHI,
BBITIOJTHEHHOM U3 ctanu (Mapka cranu Ct. 3), cocraBnseT 4 mm. [lotepsimu Tema npeHedpeysb,
CTeHKHU TpyO cuuTaTh He3zarps3HEHHBIMU. Ornpenenuts: 1) cpeaHue TeMnepaTypsl BHyTpeHHEH U
BHEIIHEH MOBEPXHOCTEN CTEHKU BHYTpEHHEH TPYyObI; 2) COCTaBUTh CXEMY allapara.
3AJTAYA Ne35
B xomprieBomM mpoctpaHcTBe cranmbHOTO (Mapka cranu Ct.3) AByXTpyOHOTO TEII00OMEHHHKA
KOHAEeHcHUpyeTcs npu 760 MM PT. CT. HACBHILIEHHBIN Nap U30MponmiIoBoro cnupra. OTBoA TeIuia
KOHJICHCAllUM TPOM3BOAUTCA BOJIOM, HarpeBaromieiica ot 12°C mo 26°C. Pacxom Boasl BO
BHYTpeHHel TpyoOe nuamerpoM 36x3 mm coctaBisgeT 1300 kr/4. KoaddumueHnt temnootaadu co
cropons! mapa paseH 1080 Br/(m*K), motepu Temna B OKPy’»KaroILyo CPeLy COCTaBIAOT 3350
k/Dx/4. TepMU4ecKUMU CONPOTUBICHUAMH 3arpsi3HEHUH CTEHOK TpyO npeHeOpeus. OnpenennTh:
1) nuHy BHYTpeHHe# TpyObl TEII00OMEHHHKA; 2) pacXo/1 IPEoILero napa; 3) COCTaBUTh CXEMY
anmapara.
3AJJAYA Ne36
Mertanon B komuyectBe 80 T/4 mocTymaeT B TpyOHOE MPOCTPAHCTBO OJHOXOJIOBOTO
KOXKYXO0TpyO4aTroro TemiooOMeHHHKa, rae HarpeBaercs oT 15 no 40°C ropsueir BojoH,
MOCTyMaroued B MEXTpyOHOE MpPOCTpAaHCTBO M oxjaxpawoomeiics or 90 mo 40°C.
TennooOMennuk umeet 111 tpy6 auamerpom 25x2 mm. KoapduimeHt Temnootaaun oT BOAbI K
HapyHo# noBepxHocTH Tpy6 930 Br/(M*-K). Onpenenuts: 1) kodpUIMERT TEIUIOOTAAYN OT
BHYTpPEHHEH MOBEPXHOCTH TPYO K METaHOy; 2) JUIMHY TPyO TEr1ooOMeHHUKA.
3AJJAYA Ne37
Jlig oxJiaxaeHus BOJIbl, MOCTYMAOMIEH BO BHEIIHIOI TPyOy IBYXTpYOHOro TEI00OMEHHHKA,
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UCIIOJIB3YETCS XOJIOAWJIBHBIA paccol (pacTBOp XJIOpHAAa KaiblUsl ¢ KOHLEHTpauuen 24,7%
Macc.) HarpeBaromuiicss oT -25°C mo -15°C. Cpemnsis temmepatypa Boabl 4°C. Iumametp
BHYTpEHHEH TpyObl TeruiooOMeHHHMKa 25x2 MM, JuyimHa 3 M. OmnpenenuTh BO CKOJBKO pa3
yBEIMUUTCS KOA(D(UIMEHT TeIUIooTAadl OT paccoyia K MOBEPXHOCTH TPYObI, €CIM CKOPOCTb
IBIKEHUs paccosa yBennuuTs ¢ 0,1 m/c 10 1,2 m/c.

3AJJAYA Ne38

B TpyGHOM MpOCTpaHCTBE OJJHOXOJA0BOTO KOXKYXOTPyOUaTOro TEINIOOOMEHHUKA HAarpeBaeTcs OT
15 no 42°C merunoBblil cnupt, pacxod 81 1T/4. B MexxTpyOHOM HpOCTpaHCTBE MPOTHBOTOKOM
IIPOXOJUT BOJa, TemmepaTypa kotopoit uamensiercs ot 90 no 40°C. KoadduuueHT Terooraauu
OT BOJIBI K HAPYKHOM moBepxHOCTH Tpy6 840 B1/(M**K). Yncno Tpy6 Temnoobmennuka 111, ux
BHYTpeHHUN gauamerp 25x%2 wMMm. Ilpu pacdyere ydecTb TEPMHUECKHE CONPOTHUBIICHHUS
sarpsasHenui  cTeHok. Ompenenuth: 1) 00BEMHBIA pacxox Boabl (M*/4); 2) Kod(HIHEHT
TEIUIOOTAAYM OT TOBEPXHOCTH TpyO K MeraHony; 3) kodd¢uimeHT Temonepenauu; 4)
MOBEPXHOCTh TEIUIONEPEaut U JIUHY TEIUI00OMEHHUKA.

3AJTAYA Ne39

[lo xonbLIEBOMY MNPOCTPAHCTBY TOPU3OHTAIBHOTO JABYXTPYOHOrOo TEIUIOOOMEHHUKA CO
ckopocteio 0,9 M/c aBmwxkercs 98%-Hast cepHas KucioTa, oxnaxaaick or 80 no 64°C. Bo
BHYTpeHHeH TpyOe TeriooOMeHHUKa TPOTUBOTOKOM ABMXKETCS Boja, Harpeasch ot 20 mo 50°C.
Huametpsl TpyO 54x4,5 u 26x3 mm. KoappuumeHT TernooTaauu oT moBEpXHOCTH TPYObI K BOJE
1400 Br/(M*-K). Onpenenuts: 1) k0>p(UIUEHT TEmIOOTAAYM OT CEPHOM KHCIOTHI K
MOBEPXHOCTHU TPYOBI; 2) K03 duimeHT Temnonepenady; 3) UIMHY TpyO TEINIOOOMEHHUKA.
3AJTAYA Ne40

B cranpHbIX TpyOax auaMeTpoM 25x2 MM OJIHOXOJOBOT0 KOXYXOTpyOUaToro TeriooOMEeHHUKA
co ckopoctbio 0,75 m/c mpoxoauT Toiyosd, HarpeBasick oT 20°C no TemmepaTypbl KUIEHHS.
HarpeB ocyiiecTBisieTCsl HaChIIIEHHBIM BOJASIHBIM I1apOM, UMEIOIIEM AaBieHue 1 atu. Pacxon
napa 3 1/4. Koo duuuenT Termoornaun co ctoponsl napa pases 10000 Br/(m?-K). Onpenenuts:
1) moBepXHOCTH TeIIonepeauu; 2) YUCiIo U AIUHY TpyO TemIo00MeHHHKa; 3) COCTaBUTh CXEMY
anmapara.

3AJJAYA Ned41

B xonblieBoM 3a30pe ABYXTpyOHOTO TEIIOOOMEHHHKA JABIMXKETCS BoJa co ckopocthio 0,5 m/c,
HarpeBasicb oT 22 no 46°C. Bo BHyTpeHHell TpyOe auamerpoM 45x2 MM HpPOTHBOTOKOM
JBIDKETCSI XJIOPOSH30J1 OXJIaKIasch OT TeMrepaTypsl kunienus 10 S0°C. Pacxon ximop6enzona 3
1/u. Kosuiment temmoornaud co CcTopoHsl ximopbensona 530 Br/(m*-K). TemnoBsiMu
norepsiMu npeHeOpeub. I[lpu pacuére ydecTb TepMHUYECKHE COINPOTHUBICHUS 3arps3HEHUU.
Onpenenuts: 1) auameTp BHEIIHEH TpyObl; 2) MOBEPXHOCTh TEIUIONEpenaur; 3) COCTAaBUThH
CXeMy arnrmapara.

3AJTAYA Ne4?2

B crampubix TpyOax (mapka cramu X18HI10T) ueThlpéxxomoBoro KOXyXoTpyO4aToro
TEINIOOOMEHHUKA JBMKETCS HUTpoOeH305 HarpeBasch oT 20°C 1o Temmeparypbl KUICHHMS,
HACBILIEHHBIM BOJSHBIM MapoM, HaXoAsmuMcs moj aaBieHueM 50 aTta ¥ NOCTyHaroIIUM B
MEXTpyOHOe npocTpancTBo. Pacxon mapa 10 1/4. KoadduimeHt TennooTnauun co CTOpOHbI apa
9000 Bt/(M*K). Ilpum pacuére mnpeHeOpeYb TEIUIOBBIMH IIOTEPSIMU U TEPMUYECKUMHU
COIIPOTUBIIEHUSAMH 3arpsizHeHu. OnpenenuTs: 1) MOBEPXHOCTh TEIUIONEpPEAAuu; 2) YUCIO U
JUIHY TpyO Tem1000MeHHHKA; 3) COCTaBUTh CXEMY arrapara.

3AJTAYA Ne43

Hns momorpeBa 0,25 n/c meranonma ot 20°C g0 TemmepaTrypbhl KHUIICHHS HCIIOIB3YETCS
HACBILLEHHBI BOASHOM map mnox JaBieHueM 4 ara. HarpeB ocyliecTBisieTcss B 3MEEBHKE
nuameTpoM 20x2 MM, IJIMHOM 5 M, COCTOSIIIUM W3 5 BUTKOB C auaMeTpoM BUTKa 310 Mwm.
Omnpenenuts: 1) pacxon napa; 2) 3amnac 1o noBEpXHOCTH TEIIONEPEIAUH.

3AJJAYA Ned4

ITo 3meeBuky npoxomut 1,5 T/4 Tomyoma, oxnaxnatomerocss oT 90 no 30°C. OxnaxaeHue
MPOM3BOAUTCS BOJIOM, Harpearomieiics oT 15 mo 40°C. Tpyba 3MeeBuKa cTambHas AUAMETPOM
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57x3,5 mM. Kospduiuent remnooraaun co croporsl Boasl 580 Br/(M* K). Jlmamerp BuTKa
3meeBuka 0,4 M. OmnpenenuTs HEOOXOAMMYIO JIMHY 3MEEBHKAa M pacxoi BOJbIL, YUTS
TEPMHUUYECKHUE CONPOTUBIICHUS 3arpA3HEHUN CTEHOK.

3AJTAYA Ned5

B rtemnooOmeHHuke «Tpy0Oa B TpyOe» MPOU3BOAUTCS OXJIAXJIEHHE 3TaHOJAa OT TEMIIepaTypbl
kunennst no0 20°C, BOJIOM, MNOJAIOIIEHCS B KOJBIEBOM 3a30p M HMMEIOIIEH HaYaIbHYIO
temneparypy 7°C. CkopocTh TeueHus Meranona 1,5 m/c, Boapl — 2 wm/c. TemnooOMeHHUK
coctouT u3 TpyO nuamerpamu 42x3,5 m 25x3 mm. TpyOwl TermnooOMEHHUKa 3arps3HEHHBIC.
Onpenenuts: 1) KOHEUHYIO TEMIIEPATYPY BOBI; 2) KOAPHHUIIUEHT

Teruionepenayy; 3) miomaab MOBEPXHOCTH TEIUIONEpeladl U JUIMHY TeIJI000OMEHHHUKA.
3AJTAYA Ned6

B MexTpyOHOE IpPOCTPaHCTBO KOKYXOTpyOuaTOro KOHJEHcaTopa mojaércs Mpu HOPMaJbHOM
aTMocepHOM JaBiieHMM Tmapbl Oen3ona. OOpasyrommiics KOHJEHcAaT OTBOAMTCS 0e3
oxJaxJeHus. B kadecTBe XianareHTa HCIOJIb3YeTCS BOJA, MOCTyHaromias BO BHYTPUTPYOHOE
npoctpanctBo M HarpeBaromasics oT 20 mo 30°C. CkopocTb BOABI BO BHYTPUTPYOHOM
MpPOCTpaHCTBE cocTaBisieT 1,5 M/c. XapakTepUCTHKU KOHJIEHCATOpa: AuaMeTp TpyO 25x2 mwm,
mmHa Tpyd 3 M, uuciao 1pyO 384, umcino xomoB 6. TepMUYECKUMH COMPOTHUBICHUSIMHU
3arpsi3HEeHUil CTeHOK mpeHeOpeub. Ompenenuts: 1) pacxon Oenszona; 2) koddduuueHt
TEIUI00Ta4M; 3) 3amac 0 IUIOIA Iy [IOBEPXHOCTH TEIUIONEPEIaUH.

3AJTAYA Ned7

B temnooOMeHHMKe «TpyOa B TpyOe» MPOM3BOAUTCS OXJAXKACHHWE METaHOJIa OT TeMIIepaTypbl
kuneHust 10 25°C, BOMOH, MOAArONIEHCS BO BHYTPEHHIO TPyOy W HMMEIOIIEH HadaabHYIO
temneparypy 10°C. Ckopocts Teuenuss metanona 0,5 m/c, Bogpl — 1 m/c. TennooOMeHHUK
coctouT u3 TpyO mmamerpamm 42x3,5 m 25x3 MM. TepMHUeCKUMHU COMPOTHUBICHUSIMU
3arpsi3HeHuil npenebpedb. OnpeaenuTs: 1) KOHEUHYIO TeMIIepaTypy BOIbI;

2) xoddduUIMEeHT Temonepenayd; 3) IUIONIaJb TOBEPXHOCTH TEIUIONEpeaay € JJIUHY
TEMI000MEHHUKA.

3AJJAYA Ne48

B cranpHbIX TpyOax auameTpoM 25X2 MM OJJHOXOJIOBOTO KOKYXOTpyO4aToro TernaiooOMeHHHKa
co ckopocthio 0,75 m/c mpoxoauT Tomyos, HarpeBasch oT 20°C mo TemmepaTypbl KUTICHUSI.
Harpes ocy1iecTBisieTCsl HaChIIIEHHBIM BOJASIHBIM I1apOM, UMEIOIIEM AaBiieHue 1 atu. Pacxon
napa 3 1/4. KoosddumenT terooraaun co ctopons! napa pasen 10000 Br/(m* K). Onpenenurs:
1) moBepXHOCTH TeIIonepeauu; 2) YUciao U AIUHY TpyO TemIo00MeHHHKa; 3) COCTaBUTh CXEMY
anmapara.

3agaua 29

Omnpenenure kodbdummeHT nuddys3un azota B Bo3ayxe npu temreparype 30 °C u naBnenun 1
krc/cm’. CpaBHUTE TIOIYYEHHOE PACUETHOE 3HAYEHHUE C IKCIIEPUMEHTATLHBIM.

3anada 30

Onpenenure xkodpdunment auddys3un stanona B Bome mnpu temmeparype 50 °C. CpaBHute
MOJTy4€HHOE Pacu€THOE 3HAUEHHUE C IKCIIEPUMEHTAIbHBIM.

3anaua 31

Omnpenenure kodddunueHT nuddys3un staHona B Boje npu temmneparype 50 °C, cuuras pactBop
CHJIbHO pa30aBieHHBIM. CpaBHUTE MOJyY€HHOE pacu€THOE 3HAUEHUE C HKCIIEPUMEHTAIbHBIM.
3anaua 32

B abGcopbepe mox maBiaeHueM 1 Kre/cM® MpOW3BOAMTCS MOIJIOIIEHHE aMMHaKa BOJIOM U3 €ro
cMecu ¢ Bo3ayxoM. Cunras paBHOBECHYIO JIMHUIO NPSIMOW, HAaWIUTE ypaBHEHHE PABHOBECHOM
JUHUM B OTHOCHUTEIBHBIX MAacCCOBBIX M OTHOCHTEIBHBIX MOJIBHBIX KOHLEHTpALUAX, €CIU
KoHcTaHTa ['eHpu B ycioBusix abcopbumu coctasisier 1507 M pr. CT.

3agaua 33

Jist ycnoBuit 3amaun 32 ompenenuTe KOJIUYECTBO MOMIONMIEHHOTO aOCOpOTHBA, €CIIM CTETCHBb
noryomenust cocrasisier 80 %, a Ha abcopbumio monaérces 10 000 m3/4 ra3oBoit cMecHu mpu
temmeparype 20 °C, cogepxkarnieit 15 % abcopOTuBa.
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3agaua 34
st yenosuit 3amad 32 u 33 onpeaenute pacxo] abcopOeHTa (MOTJIOTUTENS) U COCTaB KUIKON
¢da3pl Ha BbIXOJE U3 abcopOepa, ecnu kodp¢uneHT u30biTka noraotutens 1,4. OpoiueHue
abcopOepa MPOU3BOUTCS YUCTHIM MOTJIOTUTEIIEM.
3anayva 35
Jna ycnoeuil 3amgad 33 u 34 mocTpouTh pabouyyr0 M PAaBHOBECHYIO JIMHUU U OIpPENEIUTh
JIBUKYIIYIO CHITY TIporiecca abcopOITum.
3anava 36
Boay HachlIIaloT yIrJIEKUCIBIM Tra3oM mpu Temmeparype 15°C u naBneHun 2 Kre/cm2.
[Tomydennslit pacTBOp monaércs B gecopoep, rie NPOUCXOANUT YIaJlIeHHEe YITIEKUCIIOro ra3a MmpHu
temneparype 40°C u naBnenun 1 xkrc/cM2. OnpeaennTh KOHIIEHTPALMIO YIJIEKHUCIIOTo Ta3a B BO-
Jie Ha BBIXOJIe U3 JlecopOepa U CTETEeHb U3BIICUCHHUS.
3agauda 39
Paccuntath mNOTOKH, coCTaBbl M (PU3MKO-XUMHUYECKHE CBOICTBa (IUIOTHOCTbH, BSI3KOCTH,
TEIUIOEMKOCTh, YJIENbHYIO TEIUIOTY (pa30BOr0O Mepexona) B peKTH(PHUKAIMOHHON KOJOHHE, TJie
npousBoauTcs pazaenenue 1000 kr/u cmecu MeraHon-Boja. CoaepkaHue METaHOJIa B UCXOTHOM
cmecu 20% Mo, B tuctuiuiare 95% mout., B Ky0oBoit xuakoct 5% moin. Koadduuuent 3anaca
(brerMel onpeenuTh 1o YIpomEHHOMY ypaBHeHUI0 AHAepByAa-/xununenaa. [loctpouts X-y u
t-X,y AMarpaMMbl, Ha X-y JUarpaMMe MoCTPOUTh paboune JIUHUH.
3anada 40
Jns ycnoBuit 3amaun 39 ompenenuTh TEIJIOBYIO HArpy3ky aediermMaropa M KUISATHIbHHKA
peKTU(UKAIMOHHONW KONIOHHBL. CMech NMoJaéTcsl Ha PeKTU(UKALIMIO HArPEeTOM 0 TeMIepaTypbl
kuneHus. [lorepu temna coctaBisitoT 5% OT TEIIOBOM HArpy3Ku KUISATHWIBHUKA.
3anaua 41
Jlnst yenoBuit 3aaun 39 paccuuTath AMaMETp PeKTU(UKATMOHHONW KOJIOHHBI, €CITH:
a) KOJIOHHA HacaJo4Has, 3aroJIHeHa B HaBall KoJjibllamu Pamura pazmepom 50x50x5 mm; 0)
KOJIOHHA Tapesbyaras C CHTYaThIMU TapesIKaMu;
B) KOJIOHHA TapeibuaTasi ¢ KOJIMAaYKOBBIMU TapeskaMu, JuameTp Koumayka 60 MM, paccTosiHHE
OT BEPXHEI0 Kpas KOJINAa4yKa J0 BBIIIEPACTIONOKEHHON Tapenku 0,5 M.
3anaua 42
Jia ycnoBuit 3amaun 41 paccyuTarh 4MCIO €AMHMIL IIEPEHOCA, BBICOTY €AMHMIIBI IIEpEHOca U
BBICOTY HAcCaJIKH, eclii KodPUIMEeHT Macconepeaun JIIsi BEpXHEHW 4acTH KOJOHHBI COCTaBIISET
0,033 kmonb/(M*-¢), s Hukael 0,041 xmons/(M*-c).
3anaua 43
Hnst ancopOronHON ouncTku 40 %-ro BOJHOTO pacTBOpa STHJIOBOIO CIIUPTa OT MpUMeEcel B
ancopOep nuamerpom 0,8 M 3arpyxeHo 180 kr akruBupoBaHHoro yris mapku CKT- 4.
[{umuapuyecKkre rpanyiibl yriis UMEroT auaMerp 1 MM, BbicoTy 3 MM. Kaxymiasics mioTHOCTb
gactur 670 Kr/M’; HACBINTHAS IIOTHOCTH Tpanyl 430 Kkr/m’.
3a | yac B anmapare ounmiaercs 90 M* xkuakoctu nipu Temneparype 20 °C. OnpenenuTs:

1) Pexxum TeueHus )KUIKOCTH B CIIOE.

2) lMunpaBnrueckoe COMPOTUBICHHUE 3EPEH.
Paznen 4. Ilpoumecchl u anmapartbl pasjejieHUusl TeTeporeHHbIXx cucreM. (OCHOBHbIE
rUApoMexaHn4YecKHe npouecchbl)
3agauu I CAMOCTOSITEJILHOM PadoThl HA CeMHHapPax
Bagaua 44
BIIAXHOCTBIO 14 %macc. (10 npocymku!).
TBépable YACTHIBI OCagKa UMEKOT INIOTHOCTH pS = 1600 kr/m’; pasmep uactui (muamerp
SKBUBAJIEHTHOTO 1mapa) do = 200 Mxm; dakrop dopmsl y = 0,3.
Paccunrtath yneiapbHOE CONPOTUBIIEHUE CIIOSI OCAKA.
3agaua 45
OuIbTPOBAIBHBI NAaTPOH HW3TOTOBJIIEH IPOKATKOM M CIIEKAaHWEM IMOpolKa THUTaHa. Jlucr
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[aTpoHa TOJIIUHON 4 MM UMEET OPBI Pa3MEPOM 5 MKM; COTIPOTUBIICHUE 3TOH (PUIBTPOBATIHLHOM
MEPETOPOJIKY, HAJIEHHOE TIPH Jab0PaTOPHBIX UCIIBITAHMSAX, cocTaBnseT 2,8-10' M.
PaccuuTath 101110 CBOOOIHOTO CEUEHUS MEPETOPOIKH.
3anada 46
PaccuuTarh yzaeiabHOE CONPOTHUBICHHE OCAKa, COMPOTHUBICHHE (PUIBTPYIOLIEH MEeperopoaku u
BpeMs (PUIBTPOBAHMS Ha MPOMBIILUIEHHOM HyTY-(QUIBTpe muiomanpo 10 M? npu u30BITOYHOM
nanenuun 1,5 atu u temmeparype 20°C 15 m° BomHOW cycreHsuu, copepskaiieii 10% (00.)
TBEPI0# (ha3wl, eciiu mpu JTabOPATOPHOM UCIIBITAHUHN Ha QuiIbTpe nuameTpoMm 10 cM 3a 5 MUHYT
obut0 mosyueHo 0,4 1 ¢unsrpara, a 3a 30 munyt — 1,2 1. ITopasHocts ocaaka cocrasiuser 0,3.
Omnpenenutb BpeMsi MPOMBIBKH OCaJKa, €Clii 00bEM MPOMBIBHOM BOJIbI BTpOE MEHbIlE 00bEMa
¢uibTpara.
3anaua 47
Paccuntath moBepXHOCTh OapabaHHOTO BakyyM-(QUIbTpa, Ha KOTOPOM IPOM3BOAMUTCS
pasnenenue 15 T/4 cycnensuu Mena B Boje mnpu temreparype 20°C. ons TBEpmoil ¢asel B
cycnensuu 10% (macc.), BIaKHOCTh HOJTy4eHHOro ocaaka 20% (Macc.), GuIbTpaT NpakKTUIECKH
cBOOOMIeH OT TBepaou ¢aswl. [lons morpykenHoi moBepxHoctu ¢uiabTpara 0,35. Tlokazanus
BakyymmeTpa 650 MM pt. 1. Yactora Bpauienus 6apabana 0,4 Mun™. ViensHOE CONPOTUBIICHUE
ocanka 5-10" m?, conporusnenue GpuILTPOBaNLHOMN meperopoaku 8-10' M.
3agaua 48
Omnpenenutb HEOOXOIMMOE YKCIIO MapaIeIbHO padoTaloIUX HYTY-QUIBTPOB AMaMeTpoM 1,2 M
KaKIbIH, B KOTOPBIX OTAEISAIOTCS KPUCTAJIIBI COJbI OT €€ HACBIILEHHOTO BOJHOIO pacTBOpa MpH
IUIOTHOCTH pactBopa 1168 kr/m’. Conepxkanue TBEpHOH (asel B cycneHsuu 5 %macc.;
BIIQYKHOCTH MOJydaeMoro ocaaka 45 %macc.
He Gosee uem 3a 60 MHUHYT Hano mojiy4arh 5,4 M’ (UIbTpaTa, NPAKTUYECKH CBOOOIHOIO OT
TBEPJIBIX YACTHII.
OuIbTPOBaHNE NIPOBOANUTH NIPU pa3pekeHnuu 510 MM pT. CT.
OnbITaMH yCTAHOBJIEHO, YTO YAEIBHOE CONPOTHBJICHHME Ocaaka cocrapiseT 8,64-10' M2 a
CONpOTUBIIEHHE HUITBTPOBAIBHOM Tieperopoaku 2,03-10° M.
Omnpenenuth Tak ke, Kakas macca ocajka OyJeT MoiydeHa, U KakoBa OyAeT ero BbICOTAa Ha
¢uIbTpe N0 OKOHYAHUU Tpoliecca?
3anada 49
Ha ¢unstp-mipecce, cocrosummM u3 pam pazmepom 1000x1000x45 MM ¥ UMEOIUM OOIIyIO
IWIOIAAs TOBEPXHOCTH (GuiIbTpoBanus 80 M?, Tpeamosiaractcs pasiaeiath 18 T BogHOMN
CYCHEH3MHM HEepacTBOPMMOIO BeIllecTBa, cojepxkaiieil 8 %macc. TBEpIOW (a3bl C MIOTHOCTHIO
gactur 2000 kr/m’.
KoHeuHast BIa)XHOCTb ocajika MOeT ObITh 36 % Macc.
Temmepatypa pazaensemoit cycnensuu 30 °C.
M3BecTHO, YTO yIENbHOE CONPOTHUBIEHHME CIIOsS ocagka cocraiager 2,91-10 M2 a
conpoTuBIeHre GUILTPOBANLHOM neperopoaku 1,22:10" i,
OnpenenuTth, Kakoe JaBlieHUE CYCHEH3MHM Ha BXoje €€ B QHIbTp (IO MOKa3aHUI0 MAaHOMETPA)
JIOJDKEH co3aBaTh HAcOC, YTOOBI cTaaus pUIbTpOBaHUS 3aHUMaza He 6osee 20 MUHYT.
Bo3MoHO 1M OTQUIBTPOBaTh Ha JaHHOM (MIbTpe Bce 18 TOHH MpH 3aaHHBIX YCIOBHIX 0€3
OCTAHOBKH anIapara Ha OYUCTKY?
3agaua 50
B BeptukanpHOM 1minHApuyeckoM anmapate «KC» mpous3BoIuTCs OXJaxIeHUE cheprHuecKux
rpaHyj HUTpaTa aMMOHHMS B MOTOKE aTMoc(epHoro Bo3ayxa. Bo3nyx, nMeronuii temmneparypy
23 °C, npu atmocepHOM nmaBieHHH 733 MM pT. CT. moAa€TCs MO/ PEImETKY ammapara c
pacxozom 150000 m*/4 (B mepecuére Ha HOPMaIIbHBIE yCIOBUA!).
OxnaxgaeMble TPaHyJdbl C KaXylIehcs INIOTHOCTBIO pS = 1660 Kr/M’ HMEIT ClieXyrommil
(paKIMOHHBIHN COCTaB:

[Dpaxus, MM 1..2 p..3 B3..4 l4..5 |
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ConepkaHue 4acTHll, YoMacc. 11,3 82,7 |43 1,7
Cpennuii quametp rpanya bpakuuu, Mm 1,41 2,45 [3,46 4,47
HacpInHas mIoTHOCTh 3TUX Ipanyil prac = 860 Kr/m’.

Onpenenuts HUKHUA U BEPXHUI MpeAeNbl CKOPOCTH BO3/yXa, IPU KOTOPBIX BO3MOXKEH PEXKHUM
TICEB/IO0KIKEHHUSL.

KonTpoabublii padota

KonTposbHnas pabora no teme 1

LlenTpobexxHbIii Hacoc MOAAET OPraHMYECKYIO KUIKOCTh (aHWIWH) U3 OTKPBITOH €MKOCTH B
HATOpPHBIA 0ak, HaxoasAIMiics BhilIe Ha 2 M. Pacxon skuakoctu coctasisier 0,5 /4. HamopHusrii
0ak HaxoauTcs MoJA W30BITOYHBIM AaBieHueM 1,8 aTu. ATMocdepHOe AaBleHHE COCTaBISET
741 mm. pT. cT., Temnepatypa 40 °C. BeacwiBarommii TpyoonpoBo umeet quamerp 20%2,5 MM u
JUIMHY 5 M, HarHeTaTeJdbHBbIM TpyOompoBoa muamerp 14x3 MM m mmHy 8 M. KoaddunueHnt
THIPaBINYECKOro TpeHus (kodduuueHT [lapcu) npuHATh i 000UX TPYOOIPOBOIOB PaBHBIM
0,06. CymMMa MECTHBIX CONMPOTHUBIICHWI BCACHIBAIOIIECTO TpyOOmpoBoAa 6,5, HarHETaTEIHHOTO
Tpybomnposoaa 37.

Onpenenure:

1) moTepu Haropa BO BCACHIBAIOIIEM U HarHETATEILHOM TPyOONpOBOIax

2) Hamop Hacoca, He0OXOAUMBIH /17151 pabOThI HAa JAHHYIO CETh

3) MakCUMaJbHYIO BBICOTY BCAChIBAIOUIEH JMHHM, €CJIM 4YHUCIO OOOpOTOB pabouero Koseca
neHTpobexxHoro Hacoca 2900 06/MuH

KonTpoJsbHasi pabora no teme 2

BoimonHuTe MOBEpOYHBIH pacdy€T BEPTUKAIBHOTO KOXKYyXOTpyOuaToro mojorpeBaTens, B
KOTOPOM IPOHU3BOIUTCS HarpeB 124 1/4 opranudeckoit xuakoctu (meranon) ot 20 °C o 58 °C.
Jlis HarpeBaHUsT WCIOJNB3YETCS HACHIIMICHHBIM BOJSHOW Map, MOAAIOIIMNCI B MEXTpyOHOE
MPOCTPAHCTBO TEIUIOOOMEHHHMKA IOJ HW30BITOYHBIM JaBleHHEeM 2 Krc/cM?.  ATmocdepHoe
nasienue 745 mm pt. cr. TermnoBeiMU MOTEpsiMU TpeHeOpedb. [Ipu pacuére yuecTs 3arpsi3HEHUS
CTEHOK TPYyO TEIUI00OMEHHHUKA.

XapaKkTepUCTUKU TETIOOOMEHHUKA!

[Tnomaas nosepxHoct 4 = 61 M?, uameTp koxyxa D = 600 MM, aiuna Tpyo L = 3 M,

auameTp Tpyo 25x2 MM, 9rcIio XoA0B k = 1, uucio tpyo N =257

KonTposbHasi paGora no teme 3

B HempepsIBHO AeHcTBYyIOLIEM HacaJouyHOM abcopOepe MpPOU3BOAUTCS YJaBIMBAaHHE IapoOB
OeH30J1a U3 TAPOBO3IYIITHON CMECH YUCTBIM COJIIPOBBIM MAaCIIOM IIPH CIEAYIOUINX YCIOBUSIX:

1) INpousBomurensHOCTL adcopoepa 1000 M*/9 TapoBO3YIIHOM cMecH;

2) Nasnenue B abcopbepe 760 mm pr. ct, Temneparypa 30°C;

3) Coneprxkanue OeH30J1a B UCX0HOM cMech 5% 00.;

4) Ynasnuaercs 80% moctynaromniero B abcopoep 6eH307a;

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

. . No=0.75- =¥,
paBHOBeCHOI/I C KOHI_IGHTpaI_II/ICI/I BXOIALICTO I'a3a " [ " } .

6) Ilmametp abcopbOepa 1 M;

7) Hacanka u3 xoner Pammra 25x25x3;

8) Koaddunuent cmaunanus Hacaaku 0,95;

9) Kosdppumuent macconepenaun K, = 0,7 xr 6en30ma/(M*-9ac-Kr 6eH3011a/KT BO31L.);

j?$ :(}.S'r?

10) YpaBHeHHE paBHOBECHOH JIMHUH
Onpenenurs:

1) BricoTy Hacanku

2) Pacxop norsoturens

CocTaBuTh cxemy armapara
KonTpoJsbHnas pabora no teme 4

B pektudukanMoHHYI0 KOJIOHHY C CHUTYAaThIMU TEpPEIMBHBIMU TapelKkaM{ IIOCTyMaeT Ha
pazneneHne OWMHapHas cMeCh OEH30JI-TONYOJ, CcojaepkaHue OceH3ona B KoTopoil 35 % macc. B

(OTHOCI/ITCJ'IBHBIC MaCCOBBIC I[OJ'II/I).
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mpolecce pasfeneHus monydarot 3,6 T/4 guctuiuiata, coiepskamero 94 % macc. 6eHzona, u
KyOOBYIO KHAKOCTh, cofepkamyo 94 % macc. tomyona. J/laBieHne B KOJIOHHE HOpPMallbHOE
atMocdepHoe. OTHOCHUTENIBbHAS JIETY4eCTh KOMIIOHEHTOB ITOCTOSIHHA U paBHa 2,5.

Onpenenuts:

1) MaccoBble pacxo/ibl HCXOAHOM cMecH U KyOOBOH JKUIAKOCTH

2) ®nerMoBoe YHCIIO, HalIsi MpeABApUTENBHO MHUHUMalbHOE (JIETMOBOE YHUCIO, U

N R=13-E_+0.3
BOCIIOJIb30BAaBIIUCH Koppeisinuen [ xunmnenna wia

3) AnameTp KOJIOHHBI 110 €€ HUKHEMY CEUEHUIO, IIPUHSAB TEMIIEPATypy XKUAKOCTU U IIapa B 3TOM
cedeHuH npuoau3nTenbHo paBHbiME 110 °C

4) BeicoTy K00OHHBI, eciu Tapenapdarbiii KIIJ[ kononHbl coctaBnser 60%, a paccTOsIHME MEXTY
tapenkamu 0,5 M

5) IlocTpouts paboure TMHUU PEKTUPUKAITMOHHON KOJOHHBI

3.1.2. MeToauueckue MaTepuUaJibl, OIpeaessiloNIHe MPOoUeIyPbl OUEHUBAHHUS 3HAHWIM,
YMEHHH, HaBBIKOB M (WJIM) ONBITA JAEATEJbLHOCTH B XOJe TeKYIlero KOHTPOJs
ycneBaeMoCTH

Keiicol (cuTyanuu u 3a1a4M ¢ 3aJaHHBIMHU YCJIOBUSIMH)

OOyyaromuiicss JOMKEH YMETh BBIJEIUTH OCHOBHBIE TIOJIOKEHUS M3 TEKCTa 3ajJauu,
KOTOpbIE TPEOYIOT aHaIM3a U CIyXaT YCIOBUSIMHU perieHus. VIcXoas U3 MOCTaBIeHHOTO BOIIPOca
B 3a/laye, MONBITaThCS MAaKCUMaJbHO TOYHO OINPEAETUTh MPOOJIeMy U COOTBETCTBEHHO PEIIMThH
ee.

3amayr MOTYT pelaThCcsl YCTHO W/WIU MUcbMeHHO. [lpu pemeHun 3agad Takxke Ba)KHO
NpaBWIbHO CGHOPMYIMPOBATH W 3alUcaTh BONPOCHl, HAayMHasg ¢ Oojee OOMMUX W, KOHYAs
YaCTHBIMHU.

Kpumepuu oyenusanuss — O1ieHKa yUUTHIBAET METOJIbI M CPENICTBA, UCIIOJIB30BAHHBIE IIPU
peIIeHN CUTYaIIMOHHOM, IPOOJIEMHOM 3a/1a4H.

OneHka «omauyHO» CTaBUTCA B CiIydae, KOrJa OOy4YaloUIMiiCs BBIMOJHUJ 3a/laHUe
(pemmi 3amavy), UCIONB3YS B MOJTHOM 00bEME TEOPETHUECKHE 3HAHUS U MTPAKTUUYECKHE HaBbIKHU,
MOJTy4EHHBIE B MpoIiecce 00yUeHusl.

Onenka «xopouwio» CTaBUTCS, €clid O0YUaIOLIUICS B 11€JIOM BBIIIOJIHUI Bce TpeOoBaHUS,
HO HE COBCEM YETKO OIPENENSIETCs ONOpa Ha TEOPETHUECKUE IIOJIOKEHMSI, M3JI0KECHHBIE B
HAy4YHOU JUTepaType Mo JAaHHOMY BOIIPOCY.

OreHka «y0oeremeopumenbHoy CTABUTCS, €CIIM 00YUaIOIIUIICS MOKa3aJl MOJ0KHUTEIbHbIE
pe3yJIbTaThI B MPOLIECCE PELICHUS 3a4a4u.

OneHka «Hey0o61emeopumenbHoy» CTABUTCS, €CIU OOyYaroIIMHCS HE BBINOJHWI BCE
TpeOoBaHUSI.

KonTtposbnas padora

OnenuBaeTcsi He TOJBKO TIJIyOMHA 3HAHWM MOCTaBIEHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenusanus: mocienoBaTeIbHOCTb, MOJIHOTA, 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, T0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApPYyIIAET IOCIEA0BATEIBHOCTh B H3JIOKEHUH MaTepuana,
3aTpyJIHSETCS C OTBETaMM, IIOKAa3bIBAa€T OTCYTCTBUE JIOJDKHOW CBSI3M MEXAYy aHalu30M,
apryMeHTaluel U BBIBOJAAMHU.

OueHka «HeyOoosremeopumenvbHoy CTaBUTCS, €CaU OOydalouluiicss He OTBe4YaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.
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3.2. OueHoYHbIe MATEPHAJIBI JIS1 IPOBEACHHUS IIPOMEKYTOYHON aTTeCTalluu
3.2.1. Kpurepum ouleHKM pe3yJabTaTOB 00y4eHus N0 JMCHUILIHHE (MOAYJII0)

MIxkana
OLICHUBAHUSA

Pe3yabTarthl
00yueHust

Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHHS

OTJIMYHO

3Haer:

- oOyyarommiicss TIIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEPEHHO,
JIOTHYHO, MOCIIEA0BAaTEIbHO U TPAMOTHO €r0 M3JIaraeT, ONUpasCch Ha 3HAHUS
OCHOBHOH U JOIOJIHUTEJIBHON IUTEPaTYPBI,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHUH JleNlaeT KBann(pHUINPOBaHHBIE
BBIBOJIbI M 00001IeHNs], CBOOOIHO ONIEPUPYET KATETOPUSIMH U MOHSATHIMHU.

YmMmeer:

- oOydJaromuiics yMeeT CaMOCTOSTENIbHO M INPAaBUJIBHO pelarh y4eOHO-
npodeccHoHANbHbIE  3ada4d WM 33JIaHds, YBEPEHHO, JIOTWYHO,
HOCIIEIOBATENHHO M aPTYMEHTHPOBAHO U3JIaraTh CBOE pELICHHE, UCIIONb3Ys
Hay4YHBIC ITOHATHS, CChUIAsICh HA HOPMaTHBHYIO 0a3y.

Bmaneer:

- 00ydaromuiicsl BIaAeeT palMOHAIBLHBIMA METOJaMH (C MCIIOJIb30BaHHEM
palMOHATIBHBIX METOJANK) PELICHHs CIIOXKHBIX MPOopeCcCHOHATIBHBIX 3aad,
MPEICTaBICHHBIX JIEIOBBIMU UTpaMU, KeHcaMH U T.11.;

IIpu pemennn NpoaeMOHCTPUPOBAI HABBIKA

- BBIJICJICHUS [JIAaBHOTO,

- CBSI3KOM TEOPETHYECKHX IMOJOXKEHHH ¢ TpeOOBaHMAMH PYKOBOISIINX
JIOKYMEHTOB,

- U3JI0’KEHUS MBICIIEH B JIOTHUECKOH MOCIEJ0BATENIBHOCTH,

- CaMOCTOSTENIFHOTO aHajiu3a (haKThl, COOBITHIA, SIBICHUH, IPOILIECCOB B MX
B3aUMOCBS3U U JUAJIEKTHYECKOM Pa3BUTHH.

XOpPOLIO

3Haer:

- oO0ydaromuiicss TBEpAO YCBOWJI MaTepuall, JOCTaTOYHO TI'PaMOTHO €ro
M3Jaraer, ONMUpasch Ha 3HAHUS OCHOBHOM M JONOJTHHUTEIEHON JIUTEPATYPHI,
- 3arpynHseTcs B (OPMYIHPOBAHUM KBaTU(HUIMPOBAHHBIX BHIBOJOB M
00001IIeHNI, OIlepupyeT KaTeropusiMH W TMOHATHUSAME, HO HE Bcernaa
MIPAaBWIBHO WX BEPU(HUIIUPYET.

YmMmeer:

- 00y4YaroIuiics yMeeT CaMOCTOSTEIEHO M B OCHOBHOM TIPABUIILHO PEIaTh
y4eOHO-poheCCHOHANIPHBIE 3a/ladl WM 3aJaHus, YBEPEHHO, JIOTUYHO,
MOCJIE/IOBATENIFHO M apryMEHTHPOBAHO H3JlaraTh CBOE pEILICHHE, HE B
MOJHOM MEpPE HCIOJB3Yys HAYYHBIC NOHATHUA U CCHUIKM Ha HOPMATUBHYIO
0azsy.

Bnaneer:

- O0ydJaroumiics B IIEJIOM BIAJCET PAlMOHATGHBIMA METOAAMH DPEIICHHUS
CJIOKHBIX TIPO(EeCCHOHANBHBIX 3a/1a4, MPECTABICHHBIX JICTOBBIMU UTPAMU,
KelicaMH U T.1.;

IIpu pemieHun cMOr TPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
NTyOWHHOCTH HABBIKOB,

- BBIZICJICHHS TJIaBHOTO,

- U3JIOJKEHHS MBICJIEH B JIOTMYECKOM IMOCIIEI0BATEILHOCTH,

- CBS3KH TEOPETHYCCKHUX IOJOXKCHUNH C TPEOOBAHUAMHU PYKOBOMISIINX
JIOKYMEHTOB,

- CaMOCTOSTEIBHOTO aHau3a (aKkThl, COOBITHH, SBICHUMN, MPOIECCOB B HX
B3aMMOCBSI3U U JUAJIEKTHYECKOM Pa3BUTHH.

VIOBJIETBO-
PUTEJILHO

3Haer:

- 00y4aroIuiicss OpUEHTHPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSETCS B €ro
U3JI0KEHHUH;

- IIOKAa3bIBAET HENOCTATOYHOCTH 3HAHMN OCHOBHOM M JOMIOJIHHUTEILHON
JHUTEPaTyPHI;

- c1abo apryMeHTUpPYeT Hay4YHBIE TOJI0KCHUS;

- IPAKTHYECKH HE CITOCOOEH CPOPMYINPOBATh BEIBOIBI M 0000IICHHS;

- YaCTHYHO BJIAJICET CUCTEMOM MOHSTHH.

Vmeer:

- o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-Tpo(dhecCHOHAIBHYIO
3ajady WIM 3aJaHue, HO JOIycKaeT OMMOKH, c1abo apryMeHTHPYET CBOE
pelIeHre, HEeJOCTaTOYHO HMCIIONb3yeT HAYYHBIC TOHATHS U PYKOBOSIIHE
JOKYMEHTEL

Bnaneer:

- oOydaromuiicss BiIafeeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
pelIeHns]  CIOXKHBIX  NMPOQECCHOHAIBHBIX  3ajad, IPEACTaBICHHBIX
JICIIOBBIMHU UTpaMH, KeHCaMt U T.1.;

IIpu pemieHny NpoOAEMOHCTPUPOBAI HEAOCTATOYHOCTD HABBIKOB

- BBIJICJICHHUS [JIABHOTO,

- M3JI0’KEHHS MBICIIEH B JIOTHYECKOM MOCIEI0BATENBHOCTH,

- CBS3KH TEOPETHYECKUX IMOJOXKEHUH ¢ TpeOOBaHMIMHU PYKOBOISIINX
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JIOKYMEHTOB,
- CaMOCTOSITENTLHOTO aHanu3a (akThl, COOBITHIHA, SBIECHUM, MPOIIECCOB B MX
B3aMMOCBSI3U M TUAICKTHUECKOM Pa3BUTHH.

HEYJOBJIETBO- 3Haer: - 00ydaroIHiics He yCBOWII 3HAUUTENFHON YacTH MaTepHala,;
PUTEJIBHO - HE MOKET apryMEHTUPOBATh HAy4YHBIE [10JIOKECHUS;

- He (OPMYITHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;
- HE BJIaJCEeT CUCTEMOM IOHATHUH.

Ywmeer: o0ydJaroluiics He IMoKa3ajl YMEHHe pelaTh y4eOHO-IpodeccHOHAIBHYIO
33124y WM 3aJIaHHe.
Brageer: HE BBINOJIHEHB! TPEOOBAHMS, IPEIBABISEMBIC K HAaBBIKAM, OIICHHBACMBIM

«YAOBJICTBOPUTCIILHO».

3.2.2. KoHTpOJIbHBIC 3alaHUs H/WJIHM MHbIE MaTepHaJbl 1JIsl IPOBEeJCHUS NMPOMEKYTOYHOH
arrecTanuu

Cnucok BONPOCOB /Ul YCTHBIX OTBeTOB (BapuaHThl Tecra). TekcThl mpodJeMHO-
AHAJTUTHYECKHUX U (WJIN) NPAKTHYECKUX Y4eOHO-NIPo(decCHOHAIBHBIX 32124

1.

2.

o

10.

11.

12.

13.

14.

15.

16.

BeiBon ypaBHeHMs HepaspblBHOCTH. Kakoil BHA HMMEET 3TO YpaBHEHHE IIpU
CTAallMOHAPHOM TE€YEHUU HEC)KMMAEMOM Cpe/bl U IIPU HEYCTAHOBUBLIEMCS TEUEHHH.
BriBog ypaBuenus Hasbe — CTokca [uis ogHOMepHOro JBxkeHus. KakoB ¢usnueckuit
CMBICJI CJIaTa€MBbIX ?

IIpoBenute  momoOHoe  mpeoOpa3oBanue  ypaBHeHuid ~ HaBbe-Ctokca g
HEYCTAaHOBUBLIETOCSI TEUEHHUSI C IOJyYeHHEM OOOOIEHHBIX MEPEMEHHBIX (KpUTEpUEB
THIpOAXHAMHUYECKOro mojo0us). KakoB oOmuil BHJ KpUTEPUAIBHOTO YypaBHEHUS
MPUMEHUTEIBHO K 3a/1a4e ONpeeIeHHs oTeph Harnopa (naBieHus)? OU3ndeckuil cMbICI
KpUTEPHEB M0100usI.

[IpeobpazoBanne ypaBHeHuit HaBpe — Ctokca s mokosmencs XuakocTH. Kax
MIOJIyYNTh ypaBHEHUS Diijiepa, OCHOBHOE YPAaBHEHNE THIPOCTATHKH.

BoiBon nuddepeHunanbHbIX ypaBHEHUR Oiliepa Uid TeUEHUs HMJI€aTbHON KUIKOCTH.
Yem oTiinyaeTcs naealibHas KHUAKOCTb OT PEaIbHOU?

BriBoa nuddepeHnnanbHbIX ypaBHEeHHH Dilsiepa sl paBHOBECHS KUKOCTH.

BeiBenuTe OCHOBHOE YpaBHEHHME T'MIPOCTATUKU. Ha3zoBHUTE NpakTHUUECKUE NPUIOKECHUS
3TOrO ypaBHeHus. 3akoH [lackais.

BrIBoJ ypaBHEHUS 1715 pacnpeieSIieHus: CKOPOCTH MO paiuycy TpyOBbl U CTallMOHAPHOM
JJAMAHAapHOM TE€YEHHH.

BbIBoJ ypaBHEHUS MOCTOSHCTBA pacxoia i KaHaia (TpyOompoBoja) ¢ MepeMEeHHBIM
MTONIEPEYHBIM CEUECHHUEM.

BeiBog ypaBHeHuMst Juid  pacuera Kod((UIMEHTa THAPABINYECKOTO TPEHUS IpU
JTAMUHAPHOM JIBUYKEHUH JKUJKOCTH B TPyOE KPYIJIOTO MOMEPEUHOr0 CEUEHUSI.

BeiBog ypaBHeHus bepHymm ans uaeanbHOM kuakocTH. KakoB ¢usmueckuil cMbich
claraeMbIX 3TOro ypaHeHus? llpuBenure mpumepsl NMPAKTHYECKOTO HCIIOIb30BAHUS
9TOr0 ypaBHEHUs (M3MEPEHUE PACcX0/1a).

BoiBon ypaBHenus bepuymau s upeanbHOM KuAKOCTH. OnuiuTe 0COOEHHOCTH
JBIDKEHUS peanbHOU kuAKocTU. IIpuBenure BUI ypaBHeHUs bepHyium Ui peanbHOR
KUIAKOCTH. KakoB ero sHepreTu4ecKnii CMbICH?

Hanop Hacoca, ero sHepreTuueckuil cmbicil. BriBoa (opmynsl ans pacdera Hamopa
MPOEKTUPYEMOT0 K YCTaHOBKe Hacoca. BeiBoa Qopmynsl ans pacuyéra Hamopa
JEMCTBYIOILIEro Hacoca (Yepe3 MoKa3aHUsl MaHOMETPA U BaKyyMMETpa).

BoiBon Qopmynbl s pacueta BBICOTHI BcachiBaHHMs Hacoca. OT kakux (hakTopoB
3aBUCUT JIONyCTHMasi BbICOTa BcachiBaHUs HacocoB? OTBeT 0OOCHYHTE aHaIM30M
(dbopMyIIbI ISl pacdyeTa BbICOThI BCACHIBAHUSI.

3akoH BHyTpeHHero TpeHuss HplOTOHa, mNpHUBEOUTE €ro BUA C HEOOXOAUMBIMU
nosicHeHusAMH; JlnHaMuueckuil 1 KuHeMaTH4eCKUi Ko (ULIMEHTHI BI3KOCTH.

Uro Takoe TUAPABIMYECKUI paaMyc W OKBUBAJIEGHTHbIM auamerp? Pacuer
SKBUBAJIECHTHOTO JMAMETPA B KaHaJE C HEKPYIVIBIM MONEPEYHbIM ceueHueM. Ipusenure
IIPUMEPBL.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

OxapakrepusyidTe JIaMHHapHOEe W TypOyleHTHOoe TeueHHus. OOIue XapaKTepUCTUKU
TypOyneHTHoro TeueHus. M300pa3ute, MOSICHUTE M COMOCTaBbTE NMPODHIN CKOPOCTEH B
TpyOOIpoBOE NPH TypOYIEHTHOM M JAMMUHAPHOM PEXKHUMAX TCUEHUS KUIAKOCTH.

Pacuer nuamerpa TpyOompoBona, BHIOOp pacyETHBIX CKOPOCTEH MOTOKa U IMpUMEpHbIE
YHCJIEHHBIE UX 3HAYEHUS AJIS KalleIbHbIX JKUIKOCTEN, Ta30B, IapOB.

Omnpenenenye TUAPaBINYECKOr0 CONMPOTUBIIEHUS B TpyOompoBojax M ammaparax. Kak
OIpPENENIAIOTCA MMOTEPH Hamopa Ha TPEHUWE NpU JAMHUHAPHOM U TypOyJIEHTHOM
JIBYOKEHUH ?

[IpuBenuTe M MOsICHUTE TpapUUECKYI0 3aBUCUMOCTh KOd((UIIMEHTa THAPABIMYECKOTO
TpeHust OT Kputepus PelfHonmbjaca W 1IEpOXOBATOCTH CTEHKH TpyOompoBojaa IpHU
Pa3IMYHBIX PEKUMAX TEUEHUSI KUIKOCTH.

Uro Takoe «ruApaBiInyuecKasl INaJKoCTh» MpU TEUEHUH KUIKOCTEH 1o TpyOorpoBogam?
KaxoBbI yci10BHs, B KOTOPBIX OHA MPOSABIISAETCS?

[IpuBeaure ¢ HEOOXOIMMBIMH MOSICHEHUSIMH pacueTHy0 (QopMyiy Ui ONpesesieHus
NOTEPh JaBJICHUS (Hamopa) Mpu TEUEHUH KUAKOCTEH uepe3 TpyOoonpoBo sl U kaHabL. (C
Y4eTOM TpEHUS M MECTHBIX CONpoTHBIeHUH.) [IpuUHIMIIBI H3MEpeHHs CKOpocTell Hu
pacxoJoB KHJIKOCTeH B TpyOONpOBOAaX, OCHOBaHHbIE Ha OIpEJENICHUH Iepernaaa
JTaBJICHHUS.

N300pa3ute rpaduecKku U COMOCTABbTE 3aBUCHUMOCTU MEXAY NMPOU3BOAUTEIBHOCTBIO U
HAIopOM LIEHTPOOEKHOTO U MOPIIHEBOT0 Hacoca.

XapakTepucTUKa LEHTPOOSKHOTO Hacoca W XapakTepucTuka cetu. llokaxure, Kak
OTIpe/IeIIsIeTCs HAop U MOIIHOCTh Hacoca MpH paboTe ero Ha JaHHYIO CETb.

[Tone3nast u motpebnsiemas MoHOCTh Hacoca. Koadduuument mnonesnoro neictBus
Hacoca M €ro COCTaBJAIONINE, TOSICHUTE (QU3NYECKHII CMBICI KaXJIO0ro W3 HHUX.
[IpuBenure ¢ HEOOXOAUMBIMHM TOSCHEHUAMHU (opMyly A pacyera MOIIHOCTH
JIBUTATENs Hacoca.

Kak Biuser teMmmeparypa NEpeKaunBaeMON KHUAKOCTH Ha NPEIEIbHYIO BBICOTY
BcachiBaHUsl HacocoB? OTBeT 00oOcHyWTe aHamu3oM (opmynbl JUIsl pacyeTa BBICOTHI
BCaChIBaHUS.

Kakwue BbI 3HaeTe Hacockl o0beMHOro Tuna? M3o0pasure cxeMy yCTpoicTBa M ONMUIINTE
JeMCTBUE OAHOIO U3 HUX.

N3o0pasute cxeMy yCcTpOMCTBa M ONMIIUTE JEHCTBHE MOPIIHEBOTO HACOCA, COTIOCTABUB
€ro C HacoCaMH JIpPYT'MX TUIIOB.

N3o0pazute cxeMy yCTpOWCTBA M OMHIINUTE ICHCTBHUE TUTYH)KEPHOTO HACOCA, COTIOCTABUB
€ro C HacoCaMH JIPYT'MX TUIIOB.

N3o0pasute cxemy yCTpOWCTBA U OMHUIIUTE IEHCTBHE IIYH)KEPHOTO HAcoca JBOWHOTO
JEMCTBYS, COMIOCTABUB €r0 C HACOCOM IPOCTOTO IEHCTBUS.

N3o06pa3ure cxemy yCTpOHCTBA M OMMILUTE JIEHCTBUE MEMOpaHHOro (IuadparMoBOro)
MOPILHEBOT'O HACOCA, HA3BaB 00JIACTH €ro MPUMEHEHHUS.

Hacocer st mepexkauky XUMHUYECKH arpecCUBHBIX JKHIKOCTeH. M300pasute cxemy
YCTPOMCTBA U OIUIINTE JIEHCTBUE OJTHOTO U3 HUX (I10 BBIOODPY).

N3o006pa3ure cxemy yCTpOHCTBa M OINUIIUTE JIEHCTBUE MOHTEXKIO, COMOCTAaBUB €ro ¢
HacocaMH JIPyTruX TUIOB M Ha3BaB 00JacTU MPUMEHEHUSI.

N300pa3ure cxeMy ycTpoiicTBa M ONUIIUTE JAEWCTBHE IIECTEPEHYATOro Hacoca,
COIIOCTaBUB €T0 C HACOCAMM JPYI'MX THIIOB.

N300pa3ure cxemy yCTpoWCTBa U OIUIIMTE JEMCTBHE LEHTPOOEKHOTo Hacoca,
COIIOCTaBUB €T0 C HACOCAMM JPYI'HX THIIOB.

ConocraBbTe JIOCTOMHCTBA M HEAOCTATKU LIEHTPOOESKHBIX U MOPIIHEBBIX HACOCOB,
Ha3BaB OCHOBHBIC 00JIACTH UX NPUMEHEHHS.

N3o0pa3zure cxemy yCTpOWCTBAa H  ONWINUTE JIEWCTBHE  OJIHOCTYTEHYATOTO
HEHTPOOESKHOTO HAacoca, CONOCTaBMB €ro € MHOTOCTYIEHYAaThIM IEHTPOOESKHBIM
HAcoCoM.
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39.
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49.
50.
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52.
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56.

57.

58.

59.
60.

N300pa3ute cxemy yCTpOHCTBA M ONMUIINTE ASHCTBHE OCEBOro (IIPONEUIEPHOro) Hacoca,
COIIOCTaBUB €0 C HACOCAMHU JPYTHX THIIOB.

Ilorenunan nepeHoca sHeprun. BoIBoA ypaBHEHHE NIEpEHOCA.

BoiBon guddepeHunanbHOro  ypaBHEHUST KOHBEKTMBHOTO TeruiooOMmeHa @Dypbe-
Kupxroga. Bun ypaBHeHus 1711 CTallMOHAPHOTO U HECTAIIMOHAPHOTO TEIJIO00MEHa.
[lepenoc Ttemna koHBekiuen. YpaBHeHue TeruiooTnaun. [logoOHoe mnpeoOpasoBaHue
middepeHInanbHOr0 ypaBHEHUs] KOHBEKTHBHOro Teruiooomena @ypoe-Kupxroda.
Kpurepun @ypre, Hyccensra, [lexne, [Ipanaris.

BriBog auddepennnanbHOro ypaBHeHUs! TETJIONPOBOIHOCTH JJISi YCTAaHOBUBIIETOCS U
HeycTaHoBUBLIerocs npouecca (13 ypaBHenus dypoe-Kupxroga). KakoBsl pasmepHOCTb
1 pU3NUecKuit cMbIch K03 HUIIMeHTa TeMI0NPOBOIHOCTH?

BoiBo ypaBHEHHS aAIUTUBHOCTH TEPMUUYECKHX CONPOTHBIICHUN NpHU TEIUIONEpesade C
MIOCTOSIHHBIMU TEMIIEPATyPaMHU TEIUNIOHOCUTENEN IS IIIOCKON CTEHKH.

Cesi3p kO3 duimenta Teruionepenaud U Kod()PUIMEHTOB TEMJIOOTAAYU  IMpHU
TEeIUIoNepeiade ¢ MOCTOSHHBIMM TEMIEpaTypaMy TEIUIOHOCUTENEH I TIOCKOM CTEHKH.
KaxoBa pazMepHOCTh U KaKOB U3UYECKUIN CMBICHT 3TUX KO3 DULIEHTOB?

BbiBO ypaBHEHMI TEMJIONPOBOJHOCTH YEPE3 OJHOCIOMHBIE U MHOT'OCIIONHBIE MIOCKHE
CTEHKH JJIsl CTallMOHapHOro mpoiecca. M3o0pasute rpapuuecku npopuiii M3MEHEHUs
TEeMIepaTypbl 1O TOJIIMHE TaKUX CTEHOK, pa3Inyaromuxcs Kod(pUIreHTaMu
TEIUIONPOBOIHOCTH.

BeiBon  ypaBHEHMI  TEIJIONPOBOJHOCTH  Y€pe3  IWIMHAPUYECKUE CTEHKH  JUIs
cTallMoHapHoOro mponecca. [Ipy Kakux YCIOBHSIX MOXKHO NpPaKTHYECKU MpeHeOpeub
KPUBU3HOM NWJIMHAPUYECKOM CTEHKH, CBEAs 3aJady K TEIUIONPOBOJHOCTH YEpE3
IJIOCKYIO CTEHKY?

BbeiBon ypaBHEHMs Ul pacdeTa JBHXKYILIEH CHIIbI TEIUIONEpeAaud NpHU INEPEMEHHBIX
TEeMIIepaTypax TEIJIOHOCUTENEH BIOIb TOBEPXHOCTH TEIJIO0OMEHA.

MexaHu3Mbl TlepeHoca DSHEpPruM B (GopMe TeIIoThl B JKUAKOCTSX U rasax.
DOEeHOMEHOJIOTMYECKHI 3aK0H TlepeHoca sHeprun dypre.

TemnepaTypHoe 1oJie M TEMIIEpaTyPHBIN IT'PaJAUEHT.

[Topsimok  pacdy€ra TMOBEPXHOCTH TEIUIONEpPEaYl TEIJIOOOMEHHUKOB. TPHUBEIINUTE
COOTBETCTBYIOIIHE MOSICHEHUS], BXOJAIINX B (DOPMYJIIbI BETUYHH.

Onumure MOJEKYJISIpHBIM MeXxaHu3M mepeHoca sHepruu. [IpuBeaurte ypaBHeHue ais
YZEIBHOTO MMOTOKA TEIUIOTHI.

Omnpenenenye TOMIMIMHBI CII0S TETJIOBON H30JIALIUU.

B3aumHoe HampaBieHHe JBMXKEHMs TeIuloHocuTened. CpaBHEHME MPSIMOTOKA C
MIPOTUBOTOKOM.

@usnueckuil cMbIca TemnoBbIXx kpurepueB Hyccensra u  Ilpannrnsa. Hasosute
MpUMEpHBbIE YHWCJICHHbIE 3HayeHWs Kputepus IlpaHATis Juis ra3oB M KaleJbHbIX
KUIKOCTEM.

Kak omnpenensiercs KONMMYECTBO TEIJIOTHI, IE€pPEIaBaEMOM JyuyeUCIyCKaHHEM IpH
B3alMHOM U3JIyYEHUH JIBYX T€H?

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

Hanummure ypaBHeHus Temonepeaadyd M TeIIoOTAa4du. YTo sBiseTCs ABMKYIIMMH
CHJIaMH 3THX TiporieccoB? KakoBbl pasMepHOCTH U (pu3nueckuii cmbica K03 duimeHToB
TEIUI00TIayH U TeIuionepeaaun?

YpaBHEHHsI TETJIOBBIX OalaHCOB MPH U3MEHEHUH U 0e3 U3MEeHEHuUs (a30BOro COCTOSHUS
CUCTEM.

Omnpenenenne NoTepp Tella CTEHKaMH alliapaToB B OKPYXKAIOLIYIO CPENy.

KakoBbl [TOCTOMHCTBA W HENOCTATKHU KCIOJIb30BaHHUS TOMOYHBIX Ta30B B KauecTBe
TEIJIOHOCUTENEN IS MOJBO1a Teruia?
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65.

66.
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68.
69.
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71.

72.

73.
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75.
76.
77.
78.
79.
80.

81.

82.

BopsHoli nap kak TeruioHocutedb. HazoBuTe 00acTu ero MpuMEeHEeHHs, TIPEUMYIIeCcTBa
W HeNOCTaTKH Iiepel APYTMMHU TerloHocuTensMu. Kakoit map M modeMmy warie
WCIIONB3YETCS B KAueCTBE TEIJIOHOCUTENsI — HACBIIEHHbIM uind neperpeTsiii? Kak
ONpPEACIISIETC PacXo/1 napa npu 3aJJaHHOM TETUIOBOUM Harpy3ke?

KakoB o00mmii BHI KpUTEpPHATBLHOTO YpaBHEHHUS s pacuera KodpuiueHTa
TEIJIOOTA4YH TIPU MIPUHYIUTEITFHON KOHBEKIIUU 0€3 N3MEHEHUST arperaTHOr0 COCTOSHUSA.
[IpuBenuTe BBIpAKEHUS COOTBETCTBYIOIIMX OOOOIICHHBIX IMEPEMEHHBIX (KpUTEPHUEB
noaoous).

I'padmyeckn m300pazute 3aBUCUMOCTH KOI(PPUIIMEHTA TEIUIOOTAAYH MPU KUIICHUU OT
Pa3HOCTH TeMIEPaTyp MEXKIY CTCHKOW M KUISIIIEH dKUJIKOCTBIO M OT YJIEJIbHOM TEII0BOM
Harpy3ku. OnummTe OCHOBHBIE PEXKUMbI KUTICHUSI.

Kak ocymiectBnsieTcss 0TBOJ] KOHA€HCATa IPU MCIIOIb30BAaHUM BOJSHOTO Mapa B KaueCcTBE
teroHocurens? KakoBo Ha3HaueHue U NPUHIIUIIBI JEHCTBUS KOHIEHCATOOTBOIUYHUKOB?
HazoBute 1 comocTtaBbTe Ipyr ¢ APYroM OCHOBHBIE TEIJIOHOCHTENH, HUCIOJIb3yEMbIE B
XUMUYECKON POMBIIIEHHOCTH JJI1 OTBOJA TETIOTHI.

HazoBute 1 comocTtaBbTe Ipyr ¢ APYroM OCHOBHBIE TEIJIOHOCHTENH, HUCIOJIb3yEMbIE B
XUMUYECKON POMBIIIIEHHOCTH AJI MOABOAA TETIOTHI.

[IpuMeHeHne BBICOKOTEMIIEPATYPHBIX IPOMEXKYTOUHBIX TerIoHocuteneid. HazoBute
o0acTu U cnocoObl uX puMeHeHus. [IpuBenuTe mpuMephl TAKUX TEIUIOHOCUTENCH.
B3anmuoe uznydenne ten. Kak onpezaensercst ko3 GUIMEHT B3aUMHOTO U3ITyYCHUS ?
KakoB o00mmii BHI KpUTEpPHATBLHOTO YpaBHEHHUS s pacuera KodpuiueHTa
TEIJIOOTIaYH MPU €CTECTBEHHON KOHBEKIMH? ONMUIINTE, KaK MOTYYEHO BBIPAKEHUE NS
kputepus ['pacroda (¢ HEOOXOIUMBIMH TMOSICHEHUSIMH U 0003HAYCHHSIMH BXOJSIIUX B
HETO0 BEJINYHH).

Kak u moueMy BIMseT TUAPOAMHAMHUYECKUN PEKUM TEUEHUS >KUIKOCTH B TpyOe Ha
koa¢umeHT Terootraaun? M3o0pa3uTe U MOsICHUTE MpUMEpHbIE MPO(YUITN N3MEHEHUS
CKOPOCTH W TeMIIepaTypbl B IOMNEPEYHOM CEUEHUHM TPYObI NpHU JTaMHUHAPHOM M TIpU
TypOyJI€HTHOM pEKUMax.

Brusinre B3aMHOTO HampaBiIeHUs ABUKEHUS TEIJIOHOCUTENIEH HA CPEIHIOO JIBHXKYIIYIO
CHIIy Tpolecca. B kakux ciydasx cpeiHss IBHXKYIas CUjia HE 3aBHCHUT OT B3aMMHOIO
HaIpaBJIE€HUs TOTOKOB?

Omnpenenenue TeMmIepaTypbl CTEHOK TEIJIOOOMEHHBIX ammaparoB. [[ns kakux 1eneit
TpeOyeTcst 3HaTh TEMITepPaTypbl CTEHOK B XOJI€ pacdyeTa TEINIO0OMEHHBIX anmapaToB?
Terootrnaua npu KoHAEHcauuu (omucaHue mpouecca). UTto Takoe IUIEHOYHAs U
KarenpHas KoHjeHcanusa? OT KakuxX MapaMeTpoB 3aBHCUT KOI(PHUIIMEHT TEIUIOOTIAYH
MIPU KOHACHCAITIH.

Temnmoornaua mpu kuneHun (omucaHue mporecca). OOmui BUI ypaBHEHHH IS
ornpeaeneHus K03 PUIreHTa TerIo0TJauy IPU KUIIEHUH.

[TpuBeauTe cxeMbl 00OTPEBa anmnapaToB «OCTPHIM») U KTITYXHM TapoM.

OOBsICHUTE IPUHITAT IEUCTBUS KOHJEHCATOOTBOIYMKA. [IprBeuTe cXxemy yCTpoicTBa.
N300pa3ute cxeMy yCTpOHCTBa KOXKYXOTPYOHOTO TEIIOOOMEHHUKA.

N300pa3ute MHOTrOXOJOBOH IO MEXTPYOHOMY MPOCTPAHCTBY KOXYXOTPYOHBIH
TeMI000MEHHHUK.

N3o0pazute m00yr0 KOHCTPYKIIMIO MHOTOXOJ0BOTO KOXYXOTPYOHOTO TETNIOOOMEHHHKA.
UeM OTINYAIOTCS OJJHOXOJIOBBIC TEIUIOOOMEHHUKHA OT MHOTOXOJOBBIX?

Kakne Bwl 3HaeTe KOHCTPYKIHMH TETUIOOOMEHHHUKOB C KOMITEHCAIIMEH TEMIEPaTypPHBIX
yATUHEHHH TpyO U Koxyxa. M300pa3ute o0y KOHCTPYKITUIO TI0 BallleMy BEIOODY.
N3o0pasure cxeMy yCcTpoMCTBa KOXYXOTPYOHOTO M JABYXTpYOHOTO («TpyOa B TpyOe»)
Term1000MeHHUKOB. (ComocTaBbTe JOCTOMHCTBA W HEIOCTaTKH JSTUX almaparoB |
HA30BUTE 00JIaCTH UX MPUMEHEHUS.

N3006pasute cxemy ycTpOCTBa U OMUIIKTE MPUHIIUI ACHCTBHS TEIJIOOOMEHHUKA «TpyOa
B TpyOe». ConmocTaBhTe 3TH TEINIOOOMEHHHUKH C KOKYXOTPYOHBIMH.
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83. U300pa3ute cxeMy YCTpOWCTBa M OINUIINTE NPUHIUN ACHCTBHS IUIACTUHYATOTO
TEIJTIOOOMEHHMKA ISl KUAKOCTeH. CormocTaBbTe€ TOCTOMHCTBA W HEIOCTAaTKU 3TOTO
amnmapara ¢ KOXXyXOTpyOHBIM TEIII00OMEHHUKOM.

84. N300pa3ute cxemy yCTpPOMCTBA CIUPATHHOTO TETUIOOOMEHHHUKA. YKaXKUTE JOCTOMHCTBA
¥ HEJIOCTATKH 3TOTO armapaTa.

85. 300pa3ute cxeMy YCTPOMCTBA ¥ OINUIIUTE TPUHIMN JEHCTBHUS OPOCHUTEIHHBIX
XOJIOJUJIBHUKOB. YKaKUTE UX JOCTOUHCTBA U HEJIOCTATKH.

86. M300pa3ute cxeMy YCTPOWCTBA M ONHUIINTE TMPUHIUI JCUCTBUS TOTPY>KHBIX
(3MEEBUKOBBIX) TEIJIOOOMEHHHUKOB. YKaXXUTE WX JIOCTOMHCTBA M HEIOCTAaTKU, 00JacTH

IMPUMCHCHUA.

87. IlpuBeautre cxemy YCTpoWCTBa  JII0OOOTO  HM3BECTHOTO BaM  CMECUTEIBHOTO
TEeIUIOOOMCHHUKA.

88. M300pa3uTte W3BECTHBIE BaM CXEMBl YCTpoWcTBa TpaaupeH. Jlns dero oHU
HCIIONB3YOTCA?

89. BeiBectn nud¢epeHanbHoe ypaBHEHHE KOHBEKTHBHOM 1uddys3un. Paccmorpersb
YacTHBIN ciydyail AuQy3un B HETIOABIKHOM cpejie.

90. Ilepoiit  3akon ®uka. BeBectn auddepeHnnanbHoe ypaBHEHHE KOHBEKTHBHOM
g y3un.

91. llonyuuts auddy3uoHHbIE KpuTepuu mnopodus. OmnpenensieMblii W ONpeessionue
kputepun. GU3NUECKHUI CMBICII MACCOOOMEHHBIX KPUTEPUEB MOT00MS.

92. Ilony4uts ypaBHEHHE aJIUTUBHOCTH TP PY3MOHHBIX COINPOTHUBIICHUH.
ChopmynrpoBaTh TOMYLIEHUS PU BHIBOJE.

93. BoIBeCTH COOTHOIIEHHE MEXAY Kod(hHUIMEeHTaMH Maccorepenadd U Maccootnauu. U3
KaKUX ypaBHEHUH MOTy4yaroT KOAPGUIUEHTH MaCCOOTAaYM?

94. MatepuanbpHblii OanaHC M ypaBHEHHE paboueil JuHUM npu abcopOumu. BeiBecTu 31O
ypaBHEHHE NpU NPOTHUBOTOKE Ta3a W KUAKOCTH. Kak ompenensercs MHUHUMAaJbHBIN
yIleNbHBIN pacxos abcopOeHTa?

95. BeiBecTu ypaBHEHHE pabodeil JMHUM i MacCOOOMEHHBIX ammapaToB (Ha HpHUMepe
abcopOepoB) MpU MPOTUBOTOYHOM JBIKEHHHU (Da3 uaeaqbHbIM BHITECHEHUEM B YCIOBUSAX
HEU3MEHHOCTH UX pacxoja.

96. BriBecTn ypaBHEHUS AJIs pacueTa CpeaHeN IBUKYIIEH CHIIbI MAacCONEpEAAUN.

97. PacueT BBICOTHI U JHaMETpa MPOTHUBOTOYHBIX KOJIOHHBIX aIlapaToB C HEMpPEpPbIBHBIM
KOHTaKTOM (a3.

98. Pacuer BBICOTHI M AMaMeTpa MPOTUBOTOYHBIX KOJIOHHBIX amllapaToB CO CTYNEHYAThIM
KOHTaKTOM (a3.

99. Metonpl pacueTa BBICOTHI MPOTHMBOTOYHBIX KOJIOHHBIX allapaToB C HENpPEPbIBHBIM
KOHTakTOoM (a3. IloHsATHEe TeopeTHyecKOW CTYNEHH pasz[elieHUusT M 4YHCiIa eAMHUI

IepeHoca.

100. Metoapl  pacueTra  BBICOTBI IIPOTUBOTOYHBIX  KOJIOHHBIX — amllapaToB  CO
CTyneH4aTbiM KOHTakTOM (ha3. [lonsiTe Teopernyeckoit crynenu pasnenenus. KII/] mo
Mbpodpu.

101. [TomyuuTs cucTeEMy ypaBHEHH, ONUCHIBAIOIINX MPOLECC TPOCTON NEPETOHKH.

102. MarepuanbHblii OanaHc mpolecca MPOCTOM TMeperoHku. Pacder koiauuecTBa
KyOOBOIr'0 OCTaTKa, KOJIMYECTBA U CPETHEr0 COCTAaBA AUCTUILIATA.

103. BeiBectTn  ypaBHeHHMs ~ pabouumx ~ JUHMA  PEKTH(PHUKAIMOHHONH  KOJIOHHBI
HEIPEPBIBHOTO JIEUCTBUS.

104. BeiBectn  ypaBHeHume — pabouedl  JMHMM  JUIA  YKpEIUIAIOUIeW — 4acTH

pekTU(UKAIMOHHON KOJOHHBI. OnucaTh, Kak CTPOSIT paboyre JTMHUU Ha AUarpaMMe y—X,
copMyIHpOBaB HEOOXOIUMBIE TOMYIICHUSI.

105. BoiBectn ypaBHeHuss paOouuMx JHMHUA JUIsI  PEeKTU(PUKAIIMOHHOM KOJIOHHBI
HEMPEPHIBHOTO JACUCTBUS MPH IMOCTOSHCTBE MOJIBHBIX pacxo/ioB (a3 (¢ HeoOXOIUMBIMU
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MOSCHEHUSIMH, yKa3aB 000O3HaueHus W JomymieHus). Kak 3aBUCHT MONOXKEHUE ITHX
JUHUM Ha AuarpaMme y—x ot (JerMoBoro yucia?

106. B¢ dexruBnocts (KII/) ctynenu no Mapdpu. BeiBectu (Ha npumepe abcopounn)
3aBHUCHUMOCTh MEXIy 3(PPexTUBHOCTHIO MO MdpdpHu U 4YUCIOM €AMHHUIl NEepeHoca Mpu
UJECATIBHOM CMELIEHUH KUIKOCTH U UAECAITIbLHOM BBITECHEHHUH Ia3a.

107. BoiBectu  ¢dopmyny ans pacuéra MUHUMaJIbHOTO (DJIETMOBOTO YHMCia TMpU
HenpepbIBHON pekTudukanuu. Kakue NMpUHIMITB UCIONB3YIOT JUIsI ONTHMM3ALUU TPU
ompejeseHuH (paermMoBoro uuca’?

108. 3aBUCUMOCTh MEXIY (JIErMOBBIM YHUCIOM, pa3MepaMH KOJOHHBI M PacxoJiOM
TEIUIOTHl NpU pekTudukanyu. KakoBbl MPUHLIMIIBI BEIOOpA ONTHMAIBHOTO (JIETMOBOIO
yucna? (BelpaskeHue Uii MUHUMAIBHOTO (DJISTMOBOTO YMCIIa — BEIBECTH).

109. BoiBecTn ypaBHeHHE TEIUIOBOro ©OanaHca PEeKTHU(PHUKAIIMOHHON  KOJIOHHBI
HenpepeIBHOIO AeiicTBus. Kak onpenenseTcs: pacxo rperolero napa B KU THIbHUKE?

110. BoiBecTn ypaBHeHHE TEIUIOBOro ©OanaHca PEeKTHU(PHUKAIIMOHHOM  KOJIOHHBI
HenpepbIBHOTO AeicTBUs. Kak onpenensercs pacxoa TEIIOHOCUTENS B Jediermatope?

111. OcHoBHOE ypaBHEHUE Macconepeaadu. VYpaBHeHHe MAacCOOT/a4H.
Koadduuuentsr macconepenaun ¥ MaccooTaadu. Mx pasMepHOCTH M (PU3UUECKUI
CMBICI.

112. MeToa KMHETHYECKOW JIMHUM pacdeTa BBHICOTHI MacCOOOMEHHBIX ammapaToB CO
CTyNEHYaThIM KOHTakTOM ¢a3. Ilopsaok moCTpoeHHs KHHETUYECKOW JIMHMH.
S¢dextuBHOCTH 1O M3pdpH.

113. Urto Takoe TeopeTHdecKas CTYICHb pa3Ae/ieHusl («TeopeTrndeckas Tapenkay)? Kak
3TO TOHATHE MPUMEHSETCS JUIs OLEHKH 3(PPEKTUBHOCTH M pacueTa MacCOOOMEHHBIX
anmnapaToB CO CTYNEHYAThIM U HEIIPEPhIBHBIM KOHTaKTOM (ha3?

114. Juddy3nonHoe  compoTHBIEHHE  MaccomepeHocy. B kakux — ciydasx
COIIPOTHBIIEHHE MaCCONEPEHOCY JUMUTUPYETCS IEPEHOCOM B OJTHOU U3 (a3?

115. Kpurepun nogo0ust MaccooOMEHHBIX MPOIEccoB. VX Gpu3nuecKkuit cMbICI.

116. Maccoobmennsbiit (auddys3uonnsiii) kputepuit Hyccenbra. KakoBel ero Buj u
¢buznueckuit cMpIcn?

117. Hanucath ¢ HEOOXOAMMBIMU TMOSICHEHUSIMH M O0O3HAUEHUSIMU BBIpAKEHHUE IS

pacueTta cpenHeil ABWXKYIIEH CHIIBI Maccolepeladd B ammaparax ¢ HempepbIBHBIM
KOHTakTOM (ha3 Ipu YCIOBUM JIMHEHHOCTH pabouel U paBHOBECHOM JIMHUN (Ha mpuMmepe
mporecca adbcopOmun). CTpykTypa TIOTOKOB COOTBETCTBYET MOJAEIH HJICATHHOTO
BBITCCHCHHSI.

118. OnpeneneHre MUHUMAJIBHOTO M ONTHMAJbHOTO DPACXOAa TMOIJIOTUTENS MpH
abcopOruu.

119. I'maponrHaMUUECKUe PeKUMBI B HACAJOUHBIX anmapaTax.

120. Omnucarb ¢ ykazaHueM HEOOXOIUMBIX 0003HAUEHMH U JOMYIIEHUH MOCTPOCHUE
pabouux JMHUN [ PEKTH(PHUKAIMOHHON KOJOHHBI HENPEepPhIBHOTO JEHCTBHUA MpU
MTOCTOSTHCTBE Pacxo10B (a3s.

121. Bnusinue ¢iermoBoro ymcia Ha pa3Mepbl peKTU(UKAITMOHHONW KOJIOHHBI U PacX0J
rpetomiero mnapa. OrmnpeneneHue ONTUMAIbHOIO (PIErMOBOrO 4ucia MpH pacyere
PEKTH(PUKALMOHHBIX KOJOHH.

122. Haszparb (1 o0OocHOBaTh HMX HEOOXOJUMOCTb) OCHOBHBIE JIOMYLICHHUS,
NpUHUMAaeMble TPU aHAJIU3€ U pacueTe YCTAaHOBOK JJIi HENPEpHIBHOW peKTH(PHUKAIUU
OuHapHBIX cMecel. Kak 3aBUCHUT BbICOTA KOJIOHHBI OT (PJIErMOBOTO yncia?

123. ComocTaBUTh APYT C APYIOM TapenbyaTble U HAcaJ0YHble KOJIOHHBIE almaparsl.
KakoBeI mpenMyIiecTBeHHBIC 00JIACTH MTPUMEHEHHS KaXKI0TO U3 STHX THIIOB KOJIOHH?

124. CpaBHUTH MOJIBIM pacTbUIMBAIOMIMK U 0apOOTaXKHBIN abcopOepHI.

125. Pacnipimutensubie  abcopbeprl. OnucaTh NPUHLUN JIEHCTBUS, JOCTOMHCTBA,
HE/IOCTaTKU.
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126. [IpuBectn cxemy yCTpoWCTBAa W oONHMCAaTh MNPUHLUI JEHCTBUS HACaJO4YHOU
KOJIOHHBI. J1J1s uero ucnomnb3yercs Hacanaka? Kakue ObiBatoT Hacaaku?

127. IIpuBecTn cxemy yCTpPOMCTBA M ONMCAThb IPUHLMI JEHCTBUS HACaJO04HOU
KoJIOHHBL. KakoBbl TpeGoBaHMsI, TpeIbABIsSEMbIE K HACaAKe KOJIOHHBIX anmapaToB?
128. IIpuBecTn cxemy yCTpPOMCTBA M ONMCAThb IPUHLMII JEHCTBUS HACaJO4HOU

KOJIOHHBL. CpaBHUTh HAcaJOuYHblE M TapeibyuaTble KOJOHHBIE. YKa3aTb HEIOCTATKU
HAacaJ04YHbIX KOJIOHH.

129. Onucarb THAPOJUHAMHYECKHE PEXHUMbI pabOThl HacaJouHbIX abcopOepoB.
ConocTaBUTh Hacal04YHbIE U TapeIbYaThle anmnapaThl.

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

131. [IpuBecTu cxemy yCTpoOICTBa U ONuUcaTh MPUHIIMII AEUCTBUS JIIOOOTO U3BECTHOIO
BaM TapesibyaToro KOJIOHHOTO amnmnapara. B ueM oTinyue anmapaToB C MEPETOUYHBIMH
yCTpOoWCcTBaMH U 6€3 HUX.

132. [TpuBecTn cxeMy ycTpoiCTBa M ONMucaTh MPUHIIMIT IEHCTBUS JIFOOOTO U3BECTHOTO
BaM Tapeb4yaToro amnmnapara ¢ NepeToYHbIMU YCTPOHCTBAMU

133. [TpuBecTH cxemy yCTpOHCTBA U ONUCATh MPUHLIUIT ACUCTBUS a0COPOLIMOHHOMN UITH
PEKTU(UKALMOHHONW KOJIOHHBI C CUTYATBIMH TapeJIKaMHU.

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

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

136. N300pa3ute ¢ HEOOXOAUMBIMU OOO3HAYCHHSIMH U TOSICHCHUSMH CXEMBbI
YCTaHOBOK JUIsI IPOCTOW MEPErOHKHU.

137. N300pa3ure ¢ HEOOXOAMMBIMU OOO3HAYEHUSIMH U TOSCHEHHSIMH CXEMY
YCTaHOBKH JJIsl HETIPEPBIBHOM PeKTU(DUKALINYA OMHAPHBIX KUJIKUX CMECEH.

138. CocTaBuTh ypaBHEHHS MaTepHAbHOrO OajlaHCa MPHU Pa3/EeHUN CYCHEH3MH U
BBIBECTH M3 HUX BBIpAXXEHHs JJIsl pacueTa MacCOBOI'0 pacxoja OCBETICHHOM KHUAKOCTU U
ocaJka.

139. BeiBog Qopmynel s pacdyeTa  TPOUBBOAMTEIBHOCTH  OTCTOMHHKOB ISt
3aIbUICHHBIX T'a30B U CYCIIEH3MM.

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

141. Pacuer ckopocTtu ocaxaeHus yactuil cepuueckoid (opMbl MO IEHCTBUEM CHITBI
TSKECTH.

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

143. Kpurepuit Apxumena npu ocakIeHUH, ero PU3NUECKHUI CMBICI, UCTIOJIb30BAaHUE B
pacuerax CKOPOCTH OCaXKACHHUS.

144. Kuneruka ocaxxnenus. ['mapoaumHamudeckrue pexxumbl ooTekanus ten. [IpuBectu
rpaduK 3aBUCUMOCTH KO3 PHIIMEHTa CONPOTUBIICHUS Cpe/ibl OT KpuTepus PeiiHonbca.

145. [IpuBectn ypaBHeHUE (UIBTPOBAHUS TMPH TIOCTOSHHOM TEpemnaje MaBJICHUS K
BUIY, yIOOHOMY /Ui SKCIIEPUMEHTAJIBHOTO OMNpEIENICHUs COMpPOTHBICHHUS OcCaaka M
(GUIBTPOBAIILHOMN MEPErOPOIKH.

146. OcHOBHBIE TapaMeTpbl, XapaKTEpU3YIOIIME 3€pHUCTbIM cioi. Ilomyunts
BBIPQKEHHUSI SKBUBAJICHTHOIO JHaMeTpa uepe3 YACNbHYI0 IOBEPXHOCTb U JTUAMETP
YaCTHLI.

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

BOCXOJAIICTO IIOTOKAa Tasa HWIN XHUIKOCTH. COHpOBO,I[I/ITe OTBET Fpa(I)I/I‘-IeCKI/IMI/I
I/I306pa)KCHI/I${MI/I 3aBHCHUMOCTEH IMOTEPU AABJICHUA U BBICOTHI CJIOA OT CKOPOCTHU IMMOTOKA.
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149.

OX&paKTepI/BOBaTB COCTOSAAHUC 3CPHUCTOTO CJIOA B 3aBHUCHUMOCTU OT CKOPOCTHU

BOCXOJAIICTO IIOTOKA Ta3a HWIHM XHUIAKOCTH. Kax paccuuTate IOTCPIO OABJICHUSA B

CEBIOOKMKEHHOM cJioe?
150.

HazBarb u conocTtaBUTh OCHOBHBIE CIIOCOOBI pa3/iefeHHs CyCIIeH3Mi. YKa3aTh X

MNpEUMYIICCTBCHHBIC obactu MMPpHUMCHCHUA.

151.

OxapakTepu30BaTh OCHOBHBIE CIIOCOOBI OYMCTKH Ta30B OT MBUIM. YKa3aTh WX

MNpEUMYIICCTBCHHBIC obiactu MMPpUMCHCHUA.

152.

Kakue BBI 3HaeTe TUIBI ammapaTtoB JJIs OYHCTKU ra3oB OT mbuth? M300pa3uth

CXEMY yCTpOMCTBA U ONUCaTh ACUCTBUE OJHOTO U3 HUX (110 BBIOODY).

153.

N300pa3uth cxemy yCTpOWCTBa M OMUCATh JIEUCTBHE OJHOSPYCHOTO TPEOKOBOTO

HCIIPCPBIBHO [[eﬁCTBYIOIHCTO OTCTOMHHKA.

154.

AmmmapaTsl 111 MOKPOM OYHCTKH Ta30B OT MbuTeH. M300pa3uTh cxemy ycTpoicTBa

U OIIHCAaTh ASMCTBUE OJHOI'O U3 TaKUX arraparTtoB.

155.
IIBUICYJIOBUTEIS.
156.

N300pa3uthk cxemy yCTpoOWCTBa M OMHCATh JCHCTBUE TapenbdaToro (IMEHHOTO)

N300pa3uth cxemMy yCTpOWCTBa NHMKJIOHA WM THUIPOIMKIOHA (TI0O BBIOOpPY),

Ha3BaB OCHOBHEIC 00JIACTH UX IMPUMCHCHUA.

157.
158.

N300pa3uth cxeMy yCTpOMCTBA M ONMUCATH JICUCTBHUE THIPOIUKIOHA.
Kakme BBl 3Haere QWIBTPHI AN CYCHEH3UH MEPUOJUYECKOTO ACUCTBUS?

N300pa3uth cxeMy yCTpOMCTBA M ONUCATH IEHCTBHE OHOTO U3 HUX.

159.
160.
ra30Xxo/I0B.

N300pa3uth cxeMy yCTPOUCTBA U ONHUCATh JeHCcTBUE HYTY — (DUIIBTPA.
N3006pa3uth cxemy ycTpoicTBa U OMKCATh JEHCTBHE MBUICOCAAUTENBHBIX KaMep U

3.2.3. MeTroaguyeckre MaTepHaJbl, ONpeAe/silOIMe MPoUeAYPbl OLEHMBAHUSA 3HAHHUIA,
YMEHH, HABBIKOB B X0/1¢ IIPOMEKYTOYHON aTTeCTAllUH
IIpoueaypa oueHMBaHUs 3HAHUI (TeCT)

IIpennaraemoe KOJUYECTBO 3aJaHUN

20

[TocnenoBaTenbHOCTH BEIOOPKH

Omnpenernena 1o pasnenam

Kputepuu ouenku

- HpaBI/IJ'H:HHﬁ OTBCT HA BOIIPOC

«5» ecim npaBuwiIbHO BbINOIHEHO 90-100% TecToBBIX 3aAaHUl
«4» ecin MPaBUIILHO BBINIOJIHEHO 70-89% TecTOBBIX 3a1aHUl
«3» ecu MIPABUJILHO BBINIOJIHEHO 50-69% TecTOBBIX 3aJaHU

Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN O0TBET)

Ka)KIOT0 paszeia

IIpenen AIUTENBHOCTH 10 MuHYT
IIpennaraemoe KOJIM4ECTBO 3aJaHUIL 2 Bompoca
[TocnenoBarensHOCTH BBIOOPKH BOnpocoB U3 | CrmydaiHast

Kpurepuu ouenku

- TpeOyeMsblil 00BEM U CTPYKTYpa

- U3NIOXKCHHE MaTeprana 6e3 (pakTHIeCKUX OMMOOK

- JIOTHKA U3JI0KEHUS

- HCIOJIb30BAHUE COOTBETCTBYIOIICH TEPMHUHOIOTHH

- CTHJIb PEYH U KYJIbTypa peun

- OI00P MPUMEPOB MX HAYYHOM JINTEPATYPHI M IPAKTUKU

«5» ecnm ’I‘p€6OBaHI/IH K OTBCTY BbIIIOJIHCHBI B IIOJIHOM o0BeMe

«4» ecnmm B IICJIOM BBbIIIOJTHCHBI Tpe60BaHI/I$I K OTBCTY, OJHAKO €CTb
HeOOIBIIME HETOYHOCTH B H3JI0KEHHH HEKOTOPLIX BOIPOCOB

«3» ecnu Tpe60BaHI/Iﬂ BBITIOJTHEHBI YaCTUYHO — HC BBIACPIKAH 06"beM, €CTh

¢akTueckue  ommOKM, HapylleHa JIOTHKA  H3JIOKCHHUS,
HEJOCTaTOYHO UCIIONB3YETCsl COOTBETCTBYIOIIAS TEPMUHOJIOTUH

IIpouenypa ouneHnBaHus YMeHHIi M HABBIKOB (pelleHHe NMPOOJEeMHO-AHAJIUTHYECKHX H
NPaKTHYECKUX Y4eOHO-NIPo(ecCHOHAIBHBIX 3a1a4)

HpezmaraeMoe KOJIMYCCTBO 3aﬂaHHﬁ

1

IMocnenoBaTenbHOCTH BEIOOPKH

Crnyuaiinas

Kputepuu onenku:

- BBIZJICJICHHUEC U IIOHUMAaHHEC HpO6_HeMI)I
- yMeHHe 0000111aTh, CONOCTABIATH Pa3IUUHbIE TOYKH 3PESHUSI
- II0JIHOTA MCIIOJIb30BAHMS HCTOYHUKOB
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- HAJIMYME aBTOPCKOMW MO3ULIMH

- COOTBETCTBUE OTBETA [IOCTABJIEHHOMY BOIPOCY

- HCIONBb30BaHME COLMAJIBHOTO OIblTa, Martepuanos CMU,
CTaTUCTHYECKUX JAHHBIX

- IOTUYHOCTb U3JI0KEHUS

- YMEHHE cJIeTaTh KBAIN(HUINPOBAHHBIC BHIBOABI M 0000IIEHHS C
TOYKH 3pEHUS pELICHUS TPOEeCCHOHATIBHBIX 3a1a4

- YMEHUE NPUBECTHU NPUMEP

- OTIOPa Ha TEOPETUYECKHUE TTON0KEHUS

- BJIaJICHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecnm TpC6OBaHI/I$I K OTBCTY BbIIIOJIHCHBI B IIOJIHOM o0BeMe

«4» ecimm B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/I$[ K OTBCTY, OJHAaKO €CTb

HEOOJIBIIINEG HETOYHOCTH B H3JOXKCHUU HEKOTOPBIX BOIPOCOB.
3arpyausercs B (OpPMYyJUpPOBAaHUM  KBaJHU(PHUIIMPOBAHHBIX
BBEIBOJIOB 1 00001IEH It

«3» ecnu Tpe60BaHI/IH BBINOJIHEHBI YACTUYHO — ITBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHUS, OJHAKO Ciabo apryMEeHTHUPYeT HaydHbIC
MOJIOXKEHHS, MPAKTHIECKH HE CIIOCOOCH  CaMOCTOSTEIBHO
c(hopMyIHpOBaTh BHIBOABI M 000OIIEHMS, HE BHIUT CBS3b C
podecCHOHANBEHON NIESITENEHOCTRIO

4. YueOHO-MeTOAMYECKOE M MATEPHAJBHO-TeXHHYECKOe ol0ecnevyeHHe JUCHUIIMHBI
(Moay.Jist)
4.1. DJIeKTPpOHHBIE y4eOHbIe H3IaHUS

I.

I'ypesuu, 1O. E. Pacuer u 0CHOBBI KOHCTpYHpOBaHUS AeTajell MallMH : y4eOHUK : B 2
tomax. Tom 1. Mcxonusle monoxxenus. CoequHenus aeraiei mamud. Jletanu nepenay /
IO.E. I'ypeBuy, A.I'. Cxuptiagze. — Mocksa : KYPC : UHOPA-M, 2023. — 240 c. -
ISBN 978-5-906923-29-5. - Tekcr : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2021385. — Pexxum mocTyna: 1o mojmucke.
I'ypeBuy, 0. E. PacueT 1 0CHOBBI KOHCTPYUpPOBaHMS JleTalleil MallUH : Y4eOHUK : B 2
tomax. Tom 2. Mexannueckue nepemaun / FO.E. T'ypeBmu, A.I'. Cxuprtmamze. —
Mockga : KYPC : UH®PA-M, 2024. — 248 c. - ISBN 978-5-906923-60-8. - Tekcr :
anekTponnbid. - URL: https://znanium.com/catalog/product/2093937. — Pexxum mocrtyma:
IO ITOATIHCKE.

[Tonukapos, 1. Y. KonctpyupoBanue u pacueT 3J1eMEHTOB XUMUYECKOTO 000PY10BaHMUS:
yuebnuk / M.U. Ilonukapos, C.U. Ilonukapos. - Mocksa : Anbda-M, 2010. - 382 c.:
wi; . ISBN  978-5-98281-174-5. - Tekct : oanektpoHHbsld. - URL:
https://znanium.com/catalog/product/184786. — Pexxum noctyna: mo noJmucke.
Komuccapos, 10. A. Ilpomneccs u anmapatsl xumudeckoi Texnonoruu. B 5 4. Yacts 1 :
yuebHuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, /. II. Bent ; non penakuueit
10. A. KomuccapoBa. — 2-e uza., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiit,
2023. — 216 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09099-4. — Tekcr :
anekTponneld  //  OOpasoBarenbHas 1uiatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515341.

Komuccapos, 10. A. Ilpomneccs u anmapatsl xumudeckoi Texnonoruu. B 5 4. Yacts 2 :
yuebHuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, /. II. Bent ; non penakuueit
10. A. KomuccapoBa. — 2-e u3a., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiir,
2023. — 227 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09101-4. — Tekcr :
anekTponnbld  //  OOpasoBarenbHas 1uatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515481.

Komuccapos, 0. A. [lpouecce u annaparsl Xumuueckoi TexHojoruu. B 5 4. Yacts 3 :
yuebHuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, /. II. Bent ; non penakuueit
1O. A. KomuccapoBa. — 2-e u3a., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiit,
2023. — 246 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09102-1. — Tekcr :
anekTponneld  //  OOpasoBarenbHas 1uiatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515482.
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7. Kommccapos, }O0. A. Ilponeccsl u anmapaTsl XUMHUYECKOW TeXHOJIOTUU. B 5 4. Yacts 4 :
yueonuk ansa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /I. I1. Benr ; moa penakmueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gom. — Mocksa : M3garensctBo FOpaiir,
2023. — 323 ¢. — (Bricmee ob6pazoBanue). — ISBN 978-5-534-09103-8. — Tekcer
anekTpoHHbI  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/515900.

8. Kommuccapos, 10. A. Ilpouecch! n anmapaTsl XuMu4eckoi TexHosoruu. B 5 4. Yacts 5 :
yueOnuk ansa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /I. I1. Benr ; moa penakmueit
10. A. KomuccapoBa. — 2-e u3n., nepepad. u gon. — Mocksa : U3narensctBo FOpaiir,
2023. — 208 c. — (Bricmee o6pazoanue). — ISBN 978-5-534-09104-5. — Tekcr
anekTpoHHbI  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/515901.

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

OO6yuarommmMcst  obecniedeH J0cTyn  (yOaJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HWH(QOPMALMOHHBIM CIIPAaBOYHBIM
CUCTEMaM:

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

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

4.4. KoMIJIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoOCTPaHAEMOro IPOrPaMMHOIO
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA
1. JluueH3uoHHOE MporpaMMHOe oOecreueHHue: OmepanuoHHas cuctema Microsoft
Windows, naket opucubsix npuioxenuit Microsoft Office.
2. CBOOODHO pacHpocTpaHseMOe TMpPOrpaMMHOE oOOecrieueHue: CBOOOJHBIC TAaKEThI
oducubix npuinoxxenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IPABOBAS
cuctema «l"apant» (OneKTpoHHBIN nepuoandeckuil cpaBoyHuk «Cucrema 'APAHTY),
oGpasoBaTenbHas miardopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAS CHCTEMA
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYIbTaHT CTyieHTay.
4.5. O0opynoBaHHe U TeXHHYECKHeE CPeIcTBa 00yYeHUs

Jns peanuzanuy JUCHMIUIMHBL (MOAYJSA) MCIONB3YIOTCS Y4YeOHbIE ayJUTOPUU IS
MpOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI OO0OPYAOBAaHHMEM W TEXHUYECKUMHU
cpeAcTBaMU OO0y4YeHMs, U TIOMEIICHUS JJISi CaMOCTOSATENIbHOW paboThl 00yJaromuxcs, KOTOpble
OCHAIIIEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO MOJAKIIOYCHHS K ceTH «MHTepHeT» U
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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/

o0ecredeHbl JOCTYIIOM B DJIGKTPOHHYIO HWH(GOPMAIMOHHO-00pa3oBarenbHy0 cpeny PXTY
uM. JI.1. Menneneesa. JlonmyckaeTcsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaAMHU.

HaumeHoBaHMe YUeOHBIX ayANTOPH 111 OcHaleHHOCTh YYeOHBIX ayANTOPHIi 1JIsl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI M TOMEIeHUH /1J151 CAMOCTOSITe/IbHOM
MOMeEIeHUH JJISl CAMOCTOSATEIbHOM pa6oTbl 000py1OBAHMEM U TEXHHYECKMMHM CPelCcTBaMU
padoThI* 00yueHHust
YueOHbIC  ayAMTOpHHM  JUIS  TPOBEACHUS | YucOHAs ayJAuTOpUS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAKONICH BCEM YCTAaHOBJICHHBIM HOpMaM |

TpeOoBaHUSAM, 00OPYNOBAaHUEM M TEXHUYECKHMMH CPEICTBAMU
00yueHus (MOOMIIbHOE MYJIbTUMEMIHHOE 000pYA0BaHHE).
[Tomemnienne st cCaMOCTOATENEHON PaOOTHI IlomemieHne  OCHAIIEHO  KOMIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXKHOCTBIO ~MOAKIIOUEHHs K cetd «MHTepHeT» U
o0ecrieyeHneM JIOCTyINa B 3JEKTPOHHYI0 HH(OPMAIOHHO-
obpazoBarenbHyto cpeny PXTY wum. JI.U. Menneneesa u x
9BC.

* Homep KOHKpPETHOW ayAWTOpHHU yKa3zaH B NpuKase o0 ayauTopHOM (oOHAE, paclicaHUM Y4YeOHBIX 3aHATHH U
pacIcaHiy IPOMEKYTOTHON aTTeCTalnH.
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