Pabouas nporpamma qucuunauHbl (Moayas) «IIpoueccsl n annmaparbl XMMHYeCKOIH
TEXHOJIOTUH», BKJII0Yasl OLleHOYHbIe MaTepuaJbl

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

I'pynna komnereHuuii Karteropusi komnereHumii Koapl u conepxxanne KoMneTeHI Uil
YHuBepcajibHbIE - -
OobmenpodeccroHanbHBIC WnxenepHas u OIIK-4. CmocobeH obecredunBaTh MPOBEACHUE
TEXHOJIOTHIECKAs TEXHOJIOTHYECKOTO  TpOIecca,  HCIOJIB30BaTh
MOATOTOBKA TEXHUYECKHE CPEJCTBA JJI KOHTPOJS MapaMeTpoB

TEXHOJIOTUYECKOT0 TMPOIIECCa, CBOWCTB CHIPhS H
TFOTOBOM NPOAYKLIMH, OCYIIECTBIATh H3MEHEHHUE
rapamMeTpoB TEXHOJOIMYECKOro Mpolecca IpH
HM3MEHEHHHU CBOMCTB ChIPhsI
[IpodeccronanbHbIE - -

1.2. KoMmnereHuum W WHAMKATOPbI HMX JOCTH:KeHHsI, (OPMHUPYeMbIX JHCHUIIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Conep:xaHue HHIUKATOPA KOMIICTCHIIHT
KOMIIETCHIIMH | KOMIICTCHIINH
OIIK-4 OIIK-4.1 W3ydaeT W aHaNM3UpyeT COCTaB M CBOMCTBA CHIPbS U IPOAYKTOB,

BIIHMSIOIIME HA ONTHMHU3AIMIO TEXHOJOTHYECKOTO Mpollecca W KauyecTBO
TOTOBOM NPOIYKINH

OIIK-4.2 BoisiBnisieT U ycTpaHS€T OTKIOHEHUS OT KOHTPOJBHBIX XapaKTEPUCTHUK
TEXHOJIOTUYECKOr0 Npolecca

OIIK-4.3 BeiOupaer myTd MHTEHCH(HKALUMM  TEXHOJOIMYECKHMX  IIPOLECCOB
MIPOU3BOJICTBA, NMPOEKTUPOBAHUS M COBEPIICHCTBOBAHMS COBPEMEHHOTO
TEXHOJIOTHYECKOr0 000pyI0BaHUS M TPUOOPOB

1.3. Pe3yabTaTrhl 00y4eHus 0 AMCHUILIHHE (MOAYJIIO0)
Heab u3yyeHMs] AUCHMILIMHBI (MOAYJIsI) — CBs3aTh OOIIEHAYYHYIO M OOLIEHMHXEHEPHYIO
MOJAFOTOBKY XMMHUKOB-TEXHOJIOIOB, YTO HEOOXOIMMO IPH MOATOTOBKE OakajaaBpoOB IO JAHHOMY
HaMpaBJICHUIO JJIs1 HAyYHO-UCCIIE0BATENLCKOM U MPAKTUUECKOM paboThl HAa MPEATIPUITHUSAX.
B pesynbrare u3ydeHus: AUCIUTUINHBI (MOIYJIST) O0YYarOIIUiicsS TOKEH
3HATh:
® OCHOBBl TEOPHUHM NEpEeHOCAa HMITyJbCa, TEIUIa M MacChl, NPUHIUIBI (HU3NYECKOTO
MOJIEIIMPOBAHUS IPOLIECCOB; OCHOBHBIE YPAaBHEHUS [BIDKCHMS XUAKOCTEH; OCHOBBI
TEOPHH TEIJIONEepeaul; OCHOBBI TEOPUU MAacCOIEpeayd B CHCTEMaxX CO CBOOOIHOU M
HETIOJBMKHOW TpaHUIled paszzaena ¢as; TUMOBBIE MPOIECCHl XUMUYECKOW TEXHOJIOTHH,
COOTBETCTBYIOIIIME aNapaThl U METO/IbI UX PACUEeTa;
® METOAbl IOCTPOEHHS SMIHUPUYECKMX M  TEOPETUYECKUX  MOJAENEeH  XUMHUKO-
TEXHOJIOTUYECKHUX IPOLIECCOB;
yMeThb:
® ONpeleNiATh XapaKTep [BIKEHUS JKUIKOCTEH W Ta30B; OCHOBHBIE XapaKTEPUCTHKHU
NpPOIECCOB TEIJIO- M Maccolepeladyd; pacCUMUThIBaTh IapaMeTpbl W BHIOMpATh
anmnaparypy [Uisl KOHKPETHOTO TEXHOJIOTHYECKOIO ITPOLECCa;
® pacCUMTHIBaTb OCHOBHBIE XapPaKTEPUCTHKH XMMMKO-TEXHOJIOIMYECKOIrO Ipoliecca,
BBIOMPATH PAIIOHAIBHYIO CXEMY;

BJIA/IeTh:
¢ MCTOAaMH TCXHOJIOTHYCCKHUX PpPaCYCTOB OTACIIBHBIX Y3JIOB H I[eTaHeﬁ XUMHUYECKOT'O
0o0opyI0BaHNS;

® HaBBIKAMU MPOEKTUPOBAHUS TUIIOBBIX ANNAPATOB XUMHUYECKOI MPOMBILIUIEHHOCTH;
® METOAAMU ONpEACNCHHS pPALUOHAIBHBIX TEXHOJOTMYECKHX PEKUMOB  pabOTHI
00opyI0BaHUS.
2. O0beM, CTPYKTYpa U coepKaHue TUCHUILINHBI (MOLYJIs1)
2.1. O0bemM auCHUIJIMHBI (MOIYJIs1)



2.2. Tembl

Buowt yuebnoii pabomot Dopmot 00yueHus
Ounasn

O0masi TPYI0€MKOCTD: 3aUCTHBIC CAMHUIIBI/9aChI 9/324
KonTakTHas pabora: 160

3aHsATHs JEKIMOHHOTO TUMA 64

3aHATHS CEMUHAPCKOrO THUIA 96
Koncyabranuu 0
IIpoMe:KyTOUHAS aTTeCTAMS 9K3aMeH
CamocrosiTesqibHast padgoTa (CP) 164

(pa3aesibl) AMCHUNIHHBI

(MO)Iy.TIﬂ) C YKazaHMEM OTBC€ACHHOIo Ha HHX

KOJINYeCcTBa 4acoB 1o ¢gopmam 00pa3oBaTesILHOM AeSITeJIbHOCTH
Ounasn ¢hopma ooyuenusn

Buapl yuedHoii padoTsl (B yacax)
Ne | HaumeHoBaHWe TeM Konrakruas pagora
3ansaTus
n/n | (pazaenos) 3aHATHSA CEMHUHAPCKOr0 THIA Cp
JIEeKIIHOHHOI'0 THIA
J HHuble 13 C JIP Huble

1. T'unponunamuueckue 16 0 16 0 8 0 41
MIPOIIECCHI M amIIapaThl
XUMUYECKON
TEXHOJIOTHH

2. TerutoBbIe  TIPOIIECCHI 16 0 16 0 8 0 41
u anmaparbl
XUMHUYECKOU
TEXHOJIOTHH

3. IIpoueccot u 16 0 16 0 8 0 41
amnmaparbl pa3JIeIICHIs
TOMOTCHHBIX  CHCTEM
(OCHOBHBIE
MacCOOOMEHHEBIE
MTPOIIECCHI)

4. IIpoueccot u 16 0 16 0 8 0 41
amnmaparhsl pa3JIeIIeHIs
TETEPOTCHHBIX CHCTEM
(OCHOBHBIE
THIPOMEXaHUUCCKUE
MIPOIIECCHI)

Ilpumeuanusn:

JI — nexumu, 113 — mpaktuueckne 3ausatus, C — cemunapsl, JIP — nabopatopusie pabotsr, CP — camocrositenpHas

pabora.

2.3. Copepkanue JMCHUILIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOe IO TemMaM (pa3jesiaM) H
BU/JaM padoT

Coaep:xaHue JIEKIIMOHHOT0 Kypca

anmnaparbl
TCXHOJIOI'HHU

XAMHAYECKOMH

Ne
/i HaumeHnoBaHue Tem (pa3esioB) Coaep:xaHue JeKIIMOHHOTO Kypca
1. | I'mapoaunamuyeckue npoueccsl u | 1.1. BBegenwe B gucuumiauHy.  OCHOBHBIE  TMOHSATHSL U

OIIPENCIICHNUA.
Hpe)lMeT JUCHUITIINHBI «Hpoueccm H anmaparbl XAMHUYECKOH

texnomorun». Knaccudukaius mporieccoB. HempepbiBHble U
MEPUONYECKHE, CTAIIMOHAPHBIE U HECTAIMOHAPHBIE TIPOIIECCHI.
OCHOBHBIE 3aKOHOMEpPHOCTH IIPOIECCOB W OOMIME TPHUHIIHIIBI
pacdeTa anmapaToB XUMHUECKOW TEXHOJIOTHH.

Kunkoctn u rasel. Knaccudukanums xumkoctedt. MnmeamsHas
KuakocTh.  KamempHble W ympyrue  kuakoctd.  CHitsl,
JIEHCTBYIONIME B JKUJKOCTH: MAaCCOBbIE M IOBEPXHOCTHEIE.
HanpsokeHuss B KHIKOCTSX W Tra3ax (TaHTCHIUAIBHBIC W
HopMaisHBIe). CBOMCTBA JKUAKOCTEH.
Mopnens  HENpPEpbLIBHOM  Cpefbl.
AIIEMEHTAapPHOTO 00BeMa.

1.2. OCHOBBI TEOPHH IEPEHOCA.

[ousiTe  ¢dusMueckoro




OCHOBBI TEOpHM SIBICHMH MEPEHOCA: AaHaIN3 MEXaHHU3MOB,
MOJICTIMPOBaHUsT M pa3paboTKu OOOOIIEHHBIX METOJIOB pacuera
THIPOMEXaHWYECKUX, TEIUIOBBIX M MacCOOOMEHHBIX MPOLECCOB U
anmapaToB. OEHOMEHOJIOTHYECKHE 3aKOHBI MEPEHOCA HMITYJIbCa,
Macchl M 3HEprud. MOJNIEKYJISIpHbI ¥ KOHBEKTHBHBIH MEpEHOC.
OOmue 3aKOHOMEPHOCTH T'HAPOJMHAMHKH, TeIUIoNepenadd u
Macconepenady. B3auMocBs3b 3THX NMPOLECCOB B MPOMBIIIIICHHOM
anmapatype. Ponp  sBneHuil mepeHoca NpU  XUMHYECKUX
MPEeBPAIIEHUSAX.

MarepuanbHple W JHEpPreTuveckhe  (TEIUIOBble) — OallaHCHhI;
OTIpEIICTICHHE MAaCCOBBIX IOTOKOB M JHEPreTHYECKHX 3aTpar.
VYcnoBusi paBHOBECHSI W ONPEACICHHE HAIMPABICHHUS IPOIECCOB
nepeHoca. OOmmiA BHJ ypaBHCHHH CKOPOCTH  IIPOIIECCOB;
JIBIDKYIIIE CHIIBI u KHHETHYECKHE K03(QUINCHTHI.
Jlumutupyromume craguu.

1.3. 'mapocraTuka.

Judbdepennmansabie YpaBHEHHUS paBHOBeCHS Diinepa.
IMoxosmascs KUAKOCTh MO ACHCTBHEM CHIIBI TsKecTH. OCHOBHOE
ypaBHEHHUE TUAPOCTATHKHU. [IpakTHiyecKue MPHIOKEHUSI OCHOBHOTO
YpaBHEHUSI THAPOCTATHKH.

1.4. T'maponuHamuka.

bamanc cwi mpu ABM)KEHMM BSI3KOM HEC)KMMAEMOM IKHMIKOCTH.
YpaBHeHHE HEpPa3phIBHOCTU (CIUIOIIHOCTH) IOTOKAa. YpaBHEHHE
HaBbe-Ctoxkca u ero ¢puzn4eckuii cCMbICI.

[TomoGHOE nmpeoOpa3oBaHue ypaBHEHUS Haspe-Crokca.
BespasmepHble TepeMEHHBIE - KPUTEPUH THAPOIMHAMHYECKOTO
momobus (Dinmepa, PeiHompaca, ®pyma, TOMOXPOHHOCTH), HX
¢bm3nyecknii cMbICT; MapaMeTpuieckue kputepun. KpurepnansHoe
YpaBHEHHE ABWKEHHS BSI3KOM )KUAKOCTH.

VYpaBHeHHe  IBWKCHMs ~ Oiiepa. OHepreTndeckui  OayaHc
CTAallMOHAPHOI'O JIBW)KEHUS WUJCAIBHOM KUIKOCTU. YPpaBHEHHUE
Bepuynnu gans  upgeambHOM M peanbHOM  kuakocTH.  Ero
MPaKTHYECKUE IPUI0KEHH (MCTEUCHUE KUIKOCTEH, TpyOKka Iurto-
Ipanarnst). IlpuHOMIBL W3MEpEeHHsT CKOPOCTEH W pacxojoB
JKHJIKOCTH APOCCETbHBIMH IIPUOOpaMH M ITHEBMOMETPHUYECKUMHU
TpyOkamu. OmnpeneneHne pacxol0B MPH HCTEUCHUM >KHIKOCTEH
4yepe3 OTBEPCTHS MIIH HACaIKH.

I'maponnHaMudeckue PEKHMBI JIBIDKCHUS JKHJIKOCTEH:
JIAMMHAPHBIA U TypOYJICHTHBIH.

Yucno PeliHonmpaca M ero KpUTHYECKUE 3HAUYeHUs. MexaHU3MBI
JIAMUHAPHOTO u TypOyJIeHTHOTO TEYEHU. ITonsiTue
TypOynentHoctH.  IlpeacraBineHns O  THAPOIUHAMUYIECKOM
MOTPAaHUYHOM CJIO€ TIPH TE€YECHHH 110 TpyOaM M KaHaJIaM ¥ TIpH
00TEKaHUH TEI.

Pacuer nuamerpa TpyOOIIPOBOAOB M armaparoB; BEIOOP CKOpOCTEH
MIOTOKOB 1 ONTUMAJILHOTO AWaMETpa TpyOOIpOBOIOB.
Pacnipenenenuie ckopocTeil MO paguycy TpyObl TOCTOSHHOTO
CeYeHUs NPH JAMUHAPHOM CTAllMOHAPHOM TEUECHUHU.

Teuenne B TpyOax m KaHamax. Onpemensiomuil MONEPeYHBIH
pa3Mmep MOToKa B KaHaJIax MPOU3BOIBHON (POPMBL: THIpaBINUECKUIt
panuyc, 5KBUBAJICHTHBIN THAMETP.

I'mppaBnudeckoe CONMPOTHBICHWE TPH TEYEHHH JKUIKOCTEH U
razoB. Pacuer morepp Ha Tpenue (ypaBHeHue Jlapcu-Beiicbaxa) n
Ha MECTHBIE cONMpOTHBIECHUs. COOTHOIIEHUS W HOMOTPAaMMBI JUIs
pacueTa K03 (UIHCHTa TPEHUS. 3aBUCUMOCTH MEXKIY PAaCcXO0M H
nmepenajoM JaBieHus. Pacuer Hamopa And  IepeMeleHUS
KHUIKOCTEH Uepe3 cUucTeMy TpyOOIpOBOJOB U alnapaTos.

1.5. IlepeMenieHne XUIKOCTEN.

[Tepemernenne >KUIKOCTEH C MOMOIIBIO MAIIMH, MOBBIMIAIOIINX
nmaBineHue. OObeMHBIC (TIOpPIITHEBBIC, POTAIMOHHBIE W JAp.) H
JTUHAMHYecKre (LeHTpOoOeKHBIE, OCEBBIE U JIp.) HacOChl. OCHOBHBIC
apamMeTpsbl paboThl THIPABINYECKUX MallIvH:




MIPOU3BOIUTEIBLHOCTh, HaMop, MoIHOCTh, KITJI.

Pacuer Hamopa U MOTPeOIsIeMON MOIIHOCTH; TOA00p ABHraTess K
Hacocy. OnpezeneHne IoMmyCTUMOI BBICOTHI BCaChIBaHMS. SIBieHNe
KaBUTAIMH U €0 MIPEAOTBPAIICHHUE.

OcobeHHOCTH Pa0OTHI, COMOCTABIEHHE M OO0JIACTH IPUMEHEHHS
OCHOBHBIX THIIOB HAacOCOB - IEHTPOOEXKHBIX, ITOPIIHEBHIX
(rurymxepHbIX) M Ap. Cesa3p Hamopa, mommuoctn u KIIJ ¢
MIPOM3BO/IMTEIBHOCTRIO  (XapaKTEpPUCTUKK  HacocoB). Pabota
HAaCOCOB Ha CeTb M  HUX  BbIOOp;  peryJupoBaHHE
ITPONU3BOAUTCIILHOCTH.

TemnoBsie mpoueccol M armaparbl
XHMUYECKON TEXHOJIOTHH

2.1. OCHOBHbIE NIOHATHUS U OUpeeNeHNs B TeIIonepeaye.
OCHOBHBIC TEIUIOBBIE TIPOIECCHl B XUMHYECKOW TEXHOJOTHH:

HarpeBaHue M OXJaXACHUE, KOHAEHCAllUs MapoB M HUCIapeHHe
JKUIKOCTEH.

CraiioHapHBIE W HECTALMOHAPHBIM  IEPEHOC  TEIUIOTHI.
TemmnepatypHoe 1one, rpaJlueHT TeMIepaTypbl U TEIUIOBOH MOTOK;
TeTIonepenadya W TEMIO0OTAaYa. TeMmepaTyponpoBOAHOCTh —
TETJIONHEPLIMOHHBIE CBOHCTBA CPEIBI.

2.2. IlepeHoc 3HEpruu B hopMe TEIIOTHL.

TemmoBoit 6anaHC KaK YacTHBIN CIlydail JHEPTeTHUECKOro OaaHca.
Omnpenenenye TEIUIOBOM HArpy3KH armapara Ipu U3MEHEHUH 1 0e3
U3MEHEHHUs arperaTHOro COCTOSIHUA. Pacxo[ TerioHocuTenen.
JubdepeHnmranpHoe ypaBHEHHE IIepeHOCAa 3HEpruu B (opme
TETI0THI, ypaBHeHHe Dypbe-Kupxroda n TennonpoBoaHOCTH.
CrannoHapHBIi  HEpeHOC  TEIUIOTHI  4Yepe3  IUIOCKHE U’
muIHApudeckue creHkn. CoderaHne MeEXaHM3MOB IIEpeHOCa
TETIOTHI (TETUIONPOBOIHOCTH, KOHBEKLIH, 3Ty ICHUS).
KoHBeKTHBHBIN MEpeHOC TemyoThl. be3pazmepHble epeMeHHbIE —
gucna Hyccenbra, Ilekne, [Ipanarns, [pacroda, dypre. Pacuer
K03(h(UIMEHTOB TEIUIOOTauH MPH BBHIHY)KICHHOH M €CTECTBEHHOU
KOHBEKITHH.

TenmooOMeH  mpu  U3MEHEHHH  arperaTHOTO  COCTOSTHHSL.
Konnmencanmss mapo. ®opmyna Hyccenpra. TemmooOmen mpu
KUTICHUH.

PagnanTHBIf  TeruomepeHoc.  BzamMHOEe — M3IydeHHE — TellL
PasnaHTHO-KOHBEKTUBHBIM TI€peHOC TEIIoTE. Pacuer moreps
TEIUIOTHl ammaparaMd B OKPYXKAaIOIIyl0 Cpeay U TemIoBOil
n3onsanud. OCHOBHOE YpaBHEHUE TEILIONEPeIauH.

2.3. Tennonepenaya B IOBEPXHOCTHBIX TEINIOOOMEHHHUKAX.
Temnonepenaua B [IOBEPXHOCTHBIX TEINI00OMEHHHUKAX.
AITITUBHOCTD TEPMUYECKUX COMPOTHBICHUH. CpeaHss ABIKyIIast
cuna temonepenaun. OnpeneneHue CpeaHeil ABIKYILEH CHIIBI B
anmaparax pasIMYHBIX KOHCTPYKUMH. B3anmHOe HampaBieHue
JIBYDKCHUS TETJIOHOCHUTEIICH. Pacuer MIOBEPXHOCTH
TETJI00OMEHHHKOB.

Crioco0bl 1OJBOAA M OTBOJA TEIUIOTHl B XMMHUYECKOH TEXHOJIOTHH.
TpeboBanusi, mnpexwpsBIsieMble K TemwioHocutemsiM. OoOorpes
BOASHBIM  IApOM, BBICOKOTEMIEPATYpPHBIMH  OPTaHHYECKUMHU
TETIIOHOCHUTEIISIMH, TOIIOYHBIMHA ra3amMu. Croco0651
anektpoodorpea. OTBOA  TEIUIOTHI  BOJAOW, BO3AYXOM H
HHU3KOTEMIIEpaTypHBIMH TEIUIOHOCUTEISIMU.

TermmooOMeHHBIE anmapaTsl; UX Kiaccuduxamus. OCHOBHBIE THITBI
MOBEPXHOCTHBIX TEIUIOOOMEHHUKOB (TpyO4arthle, IUIaCTHHYATHIE,
anmapatsl C  IIEpEeMEIIMBAIOIIMMHM  YCTpOHCTBaMH W T.n.)
CMecuTenbHbIE TEIIOOOMEHHMKM: TPajupHH, KOHAEHCATOPHI
cMmeuieHus. BpIOOp ONTHManbHBIX KOHCTPYKLUMH M YCIOBHH
9KCIITyaTalliy TeII000OMEHHBIX annaparoB. OCHOBHBIC TCHICHIINN
COBEPILICHCTBOBAHUSI TEIIIOOOMEHHBIX aINapaToB.

I[Tponecchl 1 anmapaThl pa3aeacHUs
TOMOICHHBIX CHCTeM (OCHOBHBIC
MAaccOOOMCHHBIE ITPOIECCHI)

3.1._OcHOBHBIC OHATHS U ONpPEeNICHUs B Maccolepeiaye.
Knaccudukarmus mporeccoB maccooOMeHa. OCHOBHBIE ITOHATHS H

ompenenenus. Ilpomeccbl co cBoOogHOM M (PUKCHpPOBaHHOU
rpanuLel paszgena ¢a3 u ¢ pasgensomed (aspl Ieperopoakoi

4



(memOpanoitf). Hocutenu u pacnpenensiembie BeriectBa. CriocoOb
BBIP@XKEHUSI cocTaBa (a3.

OU3NKO-XUMHUYECKAE  OCHOBBHI ~ MacCOOOMEHHBIX  IPOIIECCOB.
PaBHOBeCHBIE yCNOBHS W OIpeleNicHHE HaIpaBICHUS IIepeHOCca
BemectBa u3 (aszer B ¢azy. Koaddumuentsl pacnpeneneHus.
[TonsiTne 0 Macconepeaade 1 MaccooTaaqe.

KoHIleHTpallMOHHOE TMMO0Jie, TPAJAUCHT KOHICHTPAIMK, OOIIMHA u
YZeNBHBIM MOTOK Macchl. MonekyisipHast 1upQy3ust B )KUAKOCTSX,
razax (mapax) v TBEpJbIX Telax.

3.2. MexaHM3MBbI IEPEHOCa MACCEHL.

YpaBHEHUE HEPA3PBIBHOCTH IS TBYXKOMIIOHEHTHON CHCTEMBI.
JuddepennmanpHoe ypaBHEHHE KOHBEKTHBHOTO TIEPEHOCA MacCHI
B OMHAPHBIX Ccpelax.

Juddy3noHHBIN TTOrpaHUYHBIA CIT0i; MpodMIN KOHIEHTpauuid H
CKOpOCTEH B MOTOKAX.

Koa¢ppuumentst MacCOOTJauH. OcHOBHEIE MOJICTIbHBIE
MIPECTaBICHNS O MEXaHIM3ME MacCOOTAauH.

MonenupoBaHue KOHBEKTUBHOTO MaccooOmeHa. Yucia Hyccenbra,
[exne, [Ipaaarns, @ypbe u 1p., UX QU3HUSCKUN CMBICI, aHAJIOTHH
C TEIUIOBBIM ITOAOOWEM INPHMEHUTETHHO K Ta3aM W JKHAKOCTSIM.
Pacuer koadduIIEHTOB MaccooTHauM B ammaparax pasiIMyHbIX
THUIIOB 110 yPaBHEHMSM ¢ O€3pa3MepHBIMH IepEeMEHHBIMU.
Macconepenaya. OcHOBHOE  ypaBHEHHME  Maccoleperayu.
CoorHomieHre MexAy KoddduimentamMmu Maccomepenadd U
MacCcoOTHa4Yd, AaAJUTUBHOCTh JU(PQPY3UOHHBIX COIPOTUBICHUIL.
WuteHcudukanuss Maccornepenadyd IyTeM  BO3ACHCTBUS  Ha
JTUMHATHUPYIOIIYIO CTaINIO.

Bnmsane ycmoBmii (TeMmepaTypbl, AaBICHUS, KOHIICHTpALWii) Ha
HarpasJIeHUE MaccolepeHoca Ha puMepax abcopOLnH; TPUHIHIIBI
BBIOOpa abCOpOEHTOB.

3.3. ®a3oBoe paBHOBECHE.

MarepuanbHelii  OaaHC —~ HENPEpPBIBHOIO  YCTaHOBHBIIETOCS
Tporecca Mpu PasiIUYHBIX CIMOCO0aX BBIPAKEHHUS COCTaBOB (a3 u
UX PAacXO0B; YPaBHEHHUS pabounX JIHMHUH.

[IpenensHBIe KOHIEHTPAIIMK pPAaCHpEAeNIeMOr0 KOMITOHEHTa B
oTHaroImel W W3BIEKamed ¢azax Ui IPOTHBOTOYHBIX
npoueccoB. MakcHMaTbHO BO3MOXKHAsi CTENEHb HW3BJICUCHHUS,
MUHUMAJIBHBIA U ONTHMAJIBHEIA PacXObl H3BJICKAIOMICH (ha3bl.

3.4. Meronsl pacyéra pa3sMepoB MAacCOOOMEHHBIX KOJOHHBIX
anmnaparos.

Pacuer momepeuHoro cedeHus (Auamerpa) KOJIOHHBI, MpPEEeTbHO
JonycTuMasd U SKOHOMHUYECKU ONTUMAJIbHAsA CKOPOCTHU CILJIOIITHOM
¢a3kbl.

ParonaneHbIi BEIOOp B3aMMHOTO HAIIPaBICHHS IBIKEHUS (a3 u
OpraHM3alid IOTOKOB B MacCOOOMEHHBIX ammaparax. Pacuer
MaccOOOMEHHBIX TPOILECCOB M alIapaToB sl CHCTEM C OJHHM
pacnipenenseMbIM  KOMIIOHEHTOM. (OCHOBBI ~ pacyera  BBICOTHI
MacCOOOMEHHBIX aNlapaToB C HEMPEpPHIBHBIM M CTYNEHYaThIM
KoHTakTOM (a3. J[Ba OCHOBHBIX METOJa pacueTa: Ha OCHOBE
Kod(G(UIIMEHTOB  Maccomepenady ©W Ha  OCHOBE  TIOHSATHS
TEOPETHUYECKOH CTyNeHU pas3aencHus. [loHATHE dYHcla eIWHUI
TepeHoca M BBICOTHI €OUHMIIEI TIepeHoca. DakTop MaccomepeIadn.
Cpenusisi IBIXKYIIas CHIa Maccolepenady. BiusHne nmponoiapHOro
NepeMEIINBaHNsl Ha CPEIHIOI0 JIBIDKYILIYIO CHIIy MacCOINEpeaadH.
Iponenypa pacuera, OCHOBaHHas Ha OOBEMHBIX KO3(duimeHTax
Macconepenayn. I'paduyeckuii 1 aHATUTUICSCKUN METOJTBI pacyeTa.
Pacder BBICOTBI MacCOOOMEHHBIX amIapaToB CO CTYHEHYATHIM
KoHTakTOM (a3. DddextuBHOCTL cTymeHH mo Mbapdpu. Csssb
9rcia equHAL epeHoca u okanbHoro KIIJI crynenn mo Mapdpu.
UmncHeHHBI pacdeT «OT CTYIEHH K CTYNEHW» M ero Tpaduueckas
MHTEPIPETALHS C UCIOIB30BAHUEM «KHHETHUECKOM JIMHUMY». YUeT
ctpykTypel moTokoB M KIIJ] Tapemkn. OcoOEHHOCTH pacueTa




TapesIb4aThIX KOJIOHH Ha OCHOBE MOHITHUS TEOPETUUECKON TAPEIIKH.
Yucno JIEACTBUTENBHBIX 51 TEOPETUYECKUX TapeoK.
D¢} deKxTuBHOCTE TapenKu.

ParmonaneHBIN BRIOOP B3aMMHOTO HampaBleHUS ABWKeHHA (a3 n
OpraHHU3aIH IIOTOKOB B MACCOOOMEHHBIX anmnaparax.

3.5. AGcopOuus.

OO01Me NPUHIMITEI YCTPOMCTBA U KiIacCH(UKALUSA annapaToB JUis
MacCCOOOMCHHBIX TIPOIIECCOB B cHUCTeMax '"ra3(map)-KHIKOCTh'.
Oco6eHHOCTH KOHCTPYKIHA abcopOepoB.

OCHOBHBIC THITBI M 001aCTH PUMEHEHUS a0COPOEPOB: HACATOYHBIC
W TapenbyaThle  KOJIOHHBI, aimapaTtel €O CIUIOIIHBIM U
CEeKITMOHUPOBAHHEIM ~ 0apOOTaXHBIM  CJIOEM,  ammapaTtbl ¢
JIICTIEPTUPOBAHUEM JKUAKOCTH.

CxeMbl abCOpOINOHHO-IECOPOLIMOHHBIX YCTAHOBOK C BBIJICIICHUEM
W3BJICYEHHOT0  KOMIIOHEHTa M  pereHepauueil  abcopOeHTa
(mecopOumeil TpM TOBBIIIEHHOH TeMIleparype, MOHMKXEHUEM
JIABJICHNUS, OTAYBKOH MHEPTHBIM HOCHTEIIEM).

3.6. Juctnnsanus. Pextndukanms.

Paznenenne auMCTHNSAIMEH OJKMOKMX TOMOTCHHBIX CMeced u
CKIDKEHHBIX Ta30B; OOJacTH TPHUMEHEHUS M  OCOOEHHOCTH
MIPOBEJCHUS ITPOLIECCOB MPH PA3TMYHOM JIABICHHH.
[TapoxuaxocTHOE paBHOBECHE JJIsI CHCTEM C TIONHOM W
OTPaHUYEHHOM B3aMMHOH pPacTBOPUMOCTBIO U €r0 BIIUSHUE Ha
BO3MOXXHOCTh ~ Pa3fejeHUsl KOMIIOHEHTOB JUCTHILISIIIMOHHBIMU
Mmeronamu. PacueT paBHOBecHs ATl HACANBHBIX OMHAPHBIX CMeCeil.
IMpocrast u GpakiOHHAS MEPErOHKA; MEPEroHKa ¢ JederManuei.
MarepuanbHblii OanaHc, pacdeT BBIXOAA MPOAYKTA M €T0 CPEIHETO
cocTaBa TIPH TIEPETOHKE OMHAPHBIX cMeceid. CXEeMBI YCTaHOBOK.
TerutoBble GanaHCHl M PacueT pPacxXoJ0B TEITIOHOCHTEINICH IS 3THX
MPOLIECCOB.

Pextudukanms. DOHU3MKO-XMMUUYECKHE OCHOBHI M OCOOCHHOCTH
yclnoBUil mpoBeneHus rmporeccoB. CXeMbl  yCTAaHOBOK IS
HETIPEPBIBHOM M MEPUOJMUYECKOM peKTH(UKAanuu OMHApHBIX
cmeceil. OcoOeHHOCTH ycTpoiicTBa ammaparoB (HAcaZOYHBIX H
TapesJp4aThIX KOJIOHH) WM BBIOOpa pEXHMOB HX paboOTBl IpH
pekTudukanuu (Mo cpaBHeHHIO ¢ abcopbuumeit). OcobeHHOCTH
YCTpOMCTBa M BApHAHTHI padOTHI UCTIapUTeNel 1 AedIerMaTopoB.
MopenupoBaHne ¥ pacdeT MPOIECCOB W  amNNapaToB IpH
HeNpepbIBHOM  pekTudukanuu OuHapHbIX cucTteM. (OCHOBBI
YHUCJIEHHOTO ¥ TpadoaHaINTHYECKOT0 METOI0B. MarepuaibHbINA
6airanc. Pa6oune muauu. OnpeaeneHne MUHIMAILHOTO B pabodyero
¢dermoBoro uymcna. TemaoBoil OalaHC H  pacdyeT pPacxoioB
TETJIOHOCHUTEJIEH. [TpuHOMTBL TEXHHKO-3KOHOMUYECKOH
ONTUMU3AIMA TpU pacueTe pabodero (IerMOBOTO dUHCTA,
pa3MepoB amnmaparypsl U SHEpreTHdeckux 3arpar. OCHOBBI pacueTa
TapeJIb4aThIX M HACATOYHBIX PEKTH(PHUKAIIMOHHBIX KOJOHH.

[Ipoueccel u annapaTsl pa3aeneHus
IFE€TCPOr€HHbIX CUCTEM (OCHOBHI)IC
THIPOMEXaHIMIECKHUE MTPOIIECCHI)

4.1. PaznencHue TeTepoOreHHBIX cUCTeM. OCHOBHBIC HOHATHSA U
METOJIbI.

Knaccupumkamumss KUIKAX W Ta30BBIX TETEPOTCHHBIX CHCTEM:
CyCIICH3UH, ASMYJIbCHH, IIE€HBI, ITIBUIM, TyMaHbL. MarepHuaabHbIH
OayaHC MPOIIECCOB pa3AeICHUS TeTEPOTeHHBIX CHCTEM.

Ornerka 3(p(QEKTUBHOCTH W BBIOOP ONTHMAIBHBIX IPOIECCOB H
anmnaparoB AJIsl pa3ieseHUs] TeTEPOre€HHbBIX CMeCei.

4.2. OCHOBBI TEOPHU OCAKICHUSA.

PazneneHue XUIKMX M Ta30BBIX CHCTEM B II0JIC CHJI TSKECTH.
Pacuer ckopocTeit CBOOOJHOTO ¥ CTECHEHHOT'O OCAXKICHHS
TBEPIBIX YaCcTHUI] MIapooOpa3HOH W OTIIMYHEIX OT Hee (HOopM B TOJE
CHUJIBbI TSDKECTH.

[Ipomecchl oTCTaWBaHUS W YCTPOWCTBO aIlapaTOB pa3IelICHUS
CYCIEH3U, SMyJIbCU U TbLIEH. PacueT moBepXHOCTH OCaXIAEHUS U
MIPOU3BOJUTENLHOCTH OTCTOMHUKOB. YCTPOMCTBO U JIeHCTBUE
IIUKJIOHOB (TIPOCTBIX M OaTapeHHbBIX ), THAPOIIUKIOHOB.




4.3. TeyeHne KHMIKOCTU 4Yepe3 HEMONBIKHBIC 3EPHUCTRIC |
IICEBJIO0KIIKCHHbIE CIIOH.

3HaueHHe THOPOJAMHAMHUKH 3CPHUCTBIX CIIOEB B IIpoleccax
(UIBTPOBaHMSA, TEIIO- M MacCOOOMEHa, TeTePOreHHOT0 KaTannu3a u
nap. OCHOBHBIE XapakTEPUCTHKH OTHX CIJIOEB: JHCHEPCHOCTH,
yZenbHass TOBEPXHOCTh, ITOPO3HOCTh, JKBHBAICHTHBIN IHAMETp
KaHaloB. Pacuer THAPAaBIMYECKOTO  COMNPOTHBICHUS  CIIOSL.
I'mapaBnryeckoe CONMPOTHBIIEHHE CJIOEB HACAJI0K MPOMBIIIIIEHHBIX
Macco- ¥ TeIUIOOOMEHHBIX aNapaToB.

Pexxumbl TCUYCHU S IIOTOKOB B HaCaaO4YHBbIX KOJIOHHAaXx.

l'uapaBnuyeckoe  COMPOTHBICHUE,  SBJICHHS  TMOJBUCAHUS,
3axyeOblBaHUsT M WHBEpCMU (a3 U pacderT COOTBETCTBYIOIIMX
CKOpoCTeil.

lunponuHaMuKa TICEBIOOKMKCHHBIX (KHUITAMMX) ciioeB. OOmacTb
NPUMEHEHHUS  TCEeBIOOXKMKEeHHs. (OCHOBHBIE  XapaKTEPUCTUKU
TICEBJIO0KIKEHHOTO COCTOSIHUS. [ MapaBiInueckoe COMPOTHUBICHUE.
Pacyer ckopocTeil TICEBAOOKIKEHUS M CBOOOJHOTO BHTAaHUSA,
BBICOTHI TICEBAOOXKIKEHHOTO ciosi. OMHOPOAHOE W HEOJTHOPOIAHOE
IICEBIO0XKIKEHHE. OcobeHHocTH TICEBIOOXKIDKCHUS
MOJINUCIIEPCHBIX clI0eB. [IHEBMO- M TMAPOTPAHCHIOPT 3EPHUCTHIX
TBEPABIX MATEPUAIIOB.

4.4. OUIbTPOBAHKE CYCIIEH3UM U OUUCTKA Ta30B OT MbUIEH.
Crenuduka TOBEICHUS OCAIKOB KaK 3CPHUCTBIX  CIIOCB:
CXKMMaeMble M HEC)KMMAaeMbIC OCaIKH. BUABI (QHIBTPOBATBHBIX
neperopook. MakTopel, BIUSIONINE HA CKOPOCTh (PHIIBTPOBAHUS.
OWIbTPOBAHUE TPU  IMOCTOSHHOW CKOPOCTH  (DHUIIBTPOBAHHS.
DKCIIeprIMEHTAITFHOE ONpeaeIICHUE KOHCTAaHT  YpaBHEHUS
¢mrbTpoBarna. Knaccnpukamust M yCTpOWCTBO OCHOBHBIX THIIOB
HETIPEPBIBHO H  TMEPHOAWYCCKH  pPadOTAlOMUX (QHIBTPOB U
GUIBTPYIOINX HEHTPUAYT.

Conep:xanue 3aHSITHIi CEMHHAPCKOTO THIA

HanmeHoBaHue TeM (pa3iesioB)

Tun Coaep:xanue 3aHATHII CEMHHAPCKOT0 THIIA

FI/IJIpOI[I/IHaMI/I‘ICCKI/Ie Mpoueccnl "
armnaparsl XAMHUYECKON TEXHOJIOTUH

I13 | OcHOBHBIE CBOMCTBa *XHMJIKOCTEH M Tra3oB. PasmepHocTH
BeMMYMH. PacyeT MIOTHOCTM M BSI3KOCTH JKHUIKOCTEH U
rasoB.

YpaBHeHHE HEpa3pbIBHOCTH TOTOKA. MaccoBeli U
00BEMHBIN PacXompl, CpenHssl CKOpocTh. Pacmpenenenue
CKOpOCTEHN IO MONEPEYHOMY CEYEHMIO KaHaja. Pexumbl
TEYEHUS KUAKOCTEH U ra3oB.

I'mopocratka. OCHOBHOE YypaBHEHHE T'HAPOCTATUKU.
3akon [lackams. IlpakTuueckoe NpPUIOKEHHE 3aKOHA
ITackans.

WneanbHas xunkocts. [IpuMmenenne ypaBaenus bepnym
JUIS  pemIeHus] MpakTHYeckux 3amad. OnpeneneHue
pacxomoB €  IOMOLIBIO  JPOCCENBHBIX  IPHOOPOB.
HcTeuenne :KUIKOCTH U3 COCYAA.

Pacuer TUAPOAUHAMHUYECKOTO COIIPOTHUBIICHUS
TpyOOIIpOBOZOB. YUYET PEKUMOB TEUEHHS IKHIKOCTEH,
LIEPOXOBATOCTH CTEHOK TPYyO0 W HMX KPHBH3HBI, IpH
Pa3IUYHBIX PEXKUMAX.

Pacuer napamMeTpoB HAcOCOB: MPOU3BOIMTENBHOCTH,
Hamopa, MOIIHOCTH, BBICOTHI BCAChIBAHUA.

Pabora Hacoca Ha THAPABINYECKYIO ceTh. BHIOOp HAcOCOB.

TemroBnie npoueccbl M armnaparbl
XHMHUYECKON TEXHOIOTHHI

13 | DHepreTnyeckue OalaHCH B TEIUIOOOMEHHBIX armapaTax
0e3 M3MEHEHUsI U C U3MEHEHHWEM arperaTHOr0 COCTOSHHS
TEIUIOHOCUTENEH.

Pacuer nBumxkywmed cwiel Temonepenadd. B3aumHoe
HarpaBJeHUE ABHKEHUS TETUIOHOCHUTEIIECH.

YpaBueHus TEIUIOTIePEIaYH. KoaddrmmenTst
Terionepeiadyd ¥ TeIUIo0TAa4Yn. Pa3MepHOCTh, HOpSAIOK
BeNIMYMH. PacyeT NoBepXHOCTH TEINIO0OMEHa.




TemnompoBogHocTh. PacdeT  TEIUIOBBIX MOTOKOB U
npoduieli  Temmneparyp OpH  TIEPEHOCE  TEIUIOTHI
TETIONPOBOIHOCTHIO qepes OJTHOCIIOWHBIE "
MHOTOCJIOIHBIE TNIOCKHE CTEHKH.

Pacuer xoadduimenTa Teronepeaaun uyepe3 ypaBHEHHUE
AJTATUBHOCTH TEPMHUYECKHUX COMPOTUBIICHHH.
OpHUEHTHPOBOYHBIN u [IOBEPOYHbII pacuer
TETJI00OMEHHHUKOB JUISt MIPOLIECCOB 0JI0TpEBa,
OXJIQXKICHUSI, KOHACHCALUH U NCTIAPEHHUSL.

3. | IIpoueccer u ammapatel pasnenenus | [13 | CmocoObl  BeIpakeHHs cocTaBa ¢a3. PaBHOBecHbIE
TOMOTEHHBIX CHCTEeM (OCHOBHBIC KOHLIEHTpanuu. 3akoH ['eHpu.

MaccOOOMEHHBIE TTPOLIECCHI) Hamnpasnenne macconepenauu. Iloctpoenne pabodmx u
PaBHOBECHBIX JIMHHWA Ha TpUMepe Mpolecca adbcopOoimu.
JIBmKyImas cuiia MaccorepeaayH.

MarepuanbHblii OangaHc mporecca abcopoOumu. Pacuer
pacxoaoB TIOTJIOTUTCIIA u HHEPTHOTO HOCHUTCIIA.
MUHHMMAaNBHBIA PACXO MOTJIOTHTEIS.

Pacuer  BBICOTBI =~ MacCOOOMEHHBIX  amNlapaTtoB  C
HETIpEepHIBHBIM KOHTaKTOM (a3.

Pacuer xoapuIIeHTOB MaccoOTHauM M Macconepeiadn.
AnyuTUBHOCTD NG (GY3UOHHBIX COIPOTHBIICHUI.

Pacuer  BBICOTBI  MacCOOOMEHHBIX  amlIapaTtoB  CO
CTYNEHYaThIM KOHTAakTOM (a3. DPQPEKTUBHOCTD CTyIEHH
o Mapodpu.

Pextndukanms 6nHapHBIX cMeceil. PaBHOBeCHEBIE JaHHBIE.
OTHOCHUTEIbHAS JIeTy4ecTh. MaTepHanbHBIN OanaHc.
HemnpepeiBHass ~ pextuduxanus JIBYXKOMITOHEHTHBIX
cMmeceil. MuHUManbHOE W pabodee (GIETMOBOE HHCIIO.
VYpaBHeHUs pabo4nX JIMHUH.

TerutoBoit ~ GamaHc  peKTH(UKAIMOHHOW  KOJIOHHBI.
TerutoBble HAarpy3Ku UCIapuTels u aediermaropa.
OmnpeneneHre OCHOBHBIX Pa3MEpOB PEKTU(HKALMOHHOM
KOJIOHHBI C HETPEPBIBHBIM M CTYNEHYATHIM KOHTAKTOM

has.
4. | IIpoueccel u anmapatsl pasaeneHus | II3 | Pa3smeneHue reTeporeHHBIX CHUCTEM. MaTepuanbHbIN
TETEPOreHHBIX CHCTEM (OCHOBHBIE Gananc. Pacuer pacxozoB MOTOKOB.
THPOMEXaHHYECKUE MTPOIIECCHI) OcaxxneHue. DJEMEHTBl  pacyeTa  ammapaToB  Jjs
OCa)KJECHUS.

DIeMEHTBI TUAPOJAMHAMHKN HEIIOJABMKHBIX 3CPHUCTBIX
CIJIOEB U IICEBIOOKIDKEHHE.

OunpTpoBaHWE. DJIEMEHTHI pacdeTa (HUIBTPOBATBHBIX
aImaparos.

Conep:kaHue caMOCTOSITE/ILHOUH PadoThI

13?[ HaumeHoBaHue TeM (pa3/iesioB) Coaep:kaHue caMOCTOSITEIbHOI PaGoThI
1. | Tugpomunamuyeckue mpoiecchl u | [loBTopeHne — JEKIMOHHOrO  Marepuana.  [lOATOTOBKAa K
anmaparsl XUMHYECKON | MPAKTHYECKUM 3aHATHIM
TEXHOJIOTUH
2. | TeroBbie mporecchl W ammapathl | [loBTOpeHHe — JEKIHOHHOrO  Marepuana.  IIOATOTOBKAa K
XMMHUYECKOH TEXHOJIOTUH MPAKTHYECKUM 3aHATHIM

3. | Ilpomecchl u ammapatsl pasneneaust | [loBTopeHne  JEeKIMOHHOTO — Marepuama.  [loAroTtoBka K
TOMOTEHHBIX CHCTEM (OCHOBHBIE | TIPAKTHYECKHM 3aHATHAM
MacCcOOOMEHHBIE TPOIIECCHI)
4. | Ipouecco u annapatel pasaencHust | [loBTopeHre — JEKIMOHHOTO  Marepuana.  IloarotoBka K
FE€TEPOreHHBIX CHCTEM (OCHOBHBIE | MPAKTHYECKUM 3aHSITHIM
THIPOMEXaHUYECKHE MPOIIECCHI)
3. OneHOYHbIE MATEPUHAJBI /AJsi TNPOBEJIeHUS] TeKYIIero KOHTPOJsl YCIeBaeMOCTH M
NMPOMEKYTOYHOM ATTeCTANMH 00y4al0IHUXCS M0 JUCHUILIHHE (MOIYJII0)

[lo nucuuminHe (MOIYJIO) MPEILyCMOTPEHBI CIEAYIOIIKME BUIbl KOHTPOJISI KadyecTBa
OCBOCHUA:

L4 TCKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH,




® IIPOMEXYTOYHAS aTTECTAIMsI 00YYarOIIMXCS MO AUCIUILTHHE (MOAYIIIO).
3.1. OueHouHble MaTepUabl I NPOBeJleHUS TeKylleill aTrecTallud MO JAUCHUILIHHE

(Mo1yJ110)
Ne | KonTposupyemblie TeMbl (pa3aeJibl) HaunmeHoBaHHe OLIEHOYHOI'O CPeICTBa
n/n

1. | T'uaponmuHamMuyeckue mporecchl W ammaparbl xumuueckoi | Keticel. KoHTponeHas padora
TEXHOJIOTUH

2. | TenmoBble MmpoIlecChl U anmapaTtsl XuMudeckoit texnonorun | Keticel. KonTponeHas padora

3. | Ipoueccol u ammapaTbl pasaeieHuss romoreHHbiX cucteM | Keiicsl. Kontponbshas pabora
(OCHOBHBIE MacCOOOMEHHBIE TIPOIIECCHI)

4, Hpoueccm " anmnapatbl pasAcjIiCHUs IE€TEPOr€HHbLIX CUCTEM Ketichl. KOHTpOJ’ILHaH pa60Ta
(OCHOBHBIG THUAPOMCXAHUYICCKHUC r[poueccm)

3.1.1 TunoBble KOHTPOJIbHBIE 3aJaHUS WJIM WHbIE MATEPHAJIbl, HeO0X0AUMBbIE /ISl OLlEHKH
3HAHWI, YMEHUI1, HABBIKOB U (WJIH) ONbITA 1eATEJILHOCTH B NMpoLecce TeKYIero KOHTPOJIst
ycrneBaeMoCTH

Keiichl (cuTyanum 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

3agaua 1

MeTtoaoM TUHEHHON WHTEPTOJSAIINAN 110 TAOJMYHBIM JaHHBIM OINPEACIIUTD INIOTHOCTh M BI3KOCTh
OpraHuueckoil xxuakoctu (6enszon) npu remmneparype 23,6 °C.

3anaya 2

MertonoM mocCiieIOBAaTEIbHBIX JIMHEHHBIX MHTEPIOSAIUN ONPEACUTh MJIOTHOCTh U BSI3KOCTh
BOJIHOTO pacTBOpa 3TaHojia mnpu temneparype 14 °C, ecam maccoBas 10Js pacTBOPEHHOTO
BellecTBa B pacTBope 43 %.

3anada 3

Onpenenuth MIOTHOCTh U BA3KOCTH MApOB, MOTYYEHHBIX ucnapeHueM 43 %-ro (MaccoBbie %)
pactBopa 3Ttanona. Temneparypa mapoB 100°C, naBienrne HopMaabHOE aTMOC(hepHOe.

3agaua 4

AtmocdepHoe namienue coctasisieT 750 mm pr. cr. Onpenenure abCONIOTHOE NaBiCHUE B
peaxkTope, eciu:

a) peakTop paboTaeT 1Mo W30BITOUYHBIM JABICHUEM, a TTIOKA3aHHUS YCTAHOBJICHHOTO Ha PEaKkTope
MaHOMETpa COCTABJISAIOT 2 KIc/cM?;

0) peakTop paboTaeT Mmoj BaKyyMOM, a MOKa3aHUsI YCTAaHOBJICHHOTO HAa PEaKTOpe BaKyyMMeETpa
cocTaBiAoT 500 MM pT. CT.

3amaya 5

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

3anada 6

Macca KoJOKOIa MOKpPOTO Tra3oxpaHwiuiia (rasroipaepa) cocrabiser 2900 xr. Juamerp
Kojokona 6 M. O6béM razoxpanwmmma 200 M3. Beuuciauth M30BITOUHOE AABIIEHHWE BHYTPU
ra3oXpaHuiiuiia U Maccy CoAep Kallerocs B ra3oxpaHuinile Metada. TemmnepaTtypa merana 20
°C, BHemHee aTMocepHoe aaBiaeHue 745 mm pt. cT. 3amaqa 7

Boanplit pacTBOp amMMmuaka mepeKkadyuBaceTcsl MO0 TPYOOIPOBOAY B COCEAHHM I€X MpPHU MOMOIIH
MOHTEXI0. EMKOCTB, B KOTOPYIO MOCTYMAET PACTBOP, HAXOAUTCSA HAa 6 M BBIIIE YPOBHS PACTBOPA
B MOHTEX10. CONpOTHBICHHE, KOTOPOE MPEOA0IECBACT PacTBOp, IBUTASICH MO TPyOOMpPOBOIY,
coctaBigeT 15 xlla. M30bITOUHOE JaBiieHHE a30Ta, IOJaBA€MOTO B MOHTEIKIO, COCTaBIAET 2,5
krc/cm2. OnpenenuTs adCOMOTHOE JaBlIeHHE B EMKOCTH, €Cld aTMOC(EpHOE JaBJICHHUE PAaBHO
750 MM pT. CT., @ TIOTHOCTH 25 %-r0 (Macc.) pacTtBopa ammuaka mpu 25 °C cocrasiser 907
KI/M°.

3anada 8

ITo Tpy6ompoBoy nuamerpoM 38x4 mm npu temmneparype 20 °C nepexaunBaercst Boja. Pacxon
BOJIBI COCTaBIIsIET 6 T/4. OnpeAenuTh CKOPOCTH BOJIBI B TPYOOTIPOBOIE M KpuTepHii PeitHombca.
3agaua 9



s ycnoBuid 3amaun 8 omnpeneiauTh KOIPPUIMEHT TUAPABIUYECKOro TpeHHUs (KodpQuimeHt
Hapcu), ecnmu TpyOONpOBOJ CTaTbHON C HE3HAYUTENIBbHON Koppo3ued. OmnpenenuTs MOTepU
JIaBJICHUS U HATlopa Ha TpeHue, eciiu obmas anuHa Tpydomnposoaa 20 m.
3anada 10
Jlnst ycnoBuid 3afauu 8 ONpEeAeNUTh MOTEPU JABIEHUS M HAlopa Ha MECTHBIE CONPOTHUBIICHMUS,
ecnu TpyOOINpoBOJie yCTaHOBIICHHBI: Auadparma (¢ amameTpoM oTBepctHs 15,87 mm), KoJieHO-
YTOJIbHUK (4 WIT.), HOpMAJIbHBIN BEHTHIb.
3amava 11
Jns ycnoBuit 3anau 8-10 ompenenuTs oOIiue MOTEpH JAaBICHHUS M Hamopa B TpyOOIpoBOJE, a
TaK)X€ JIaBJICHUE B MOHTEXIO, C IOMOUIbIO KOTOPOIrO OCYILIECTBISETCS TPAaHCIOPTHPOBKA
KUAKOCTH. EMKOCTb, B KOTOPYIO MOCTYHAeT >KHMAKOCTb, HAXOAUTCS MOJ H30BITOUHBIM
nasnenueM (0,2 Kkrc/cMm? U pacrosniokeHa Ha 5 M Beiie. AtMocdepHoe napienue 760 MM. pT. CT.
Sagaua 12
[lenTpoOekHBIN HAcoC TMEpeKauynBaeT BOJY M3 HIDKHEW €MKOCTH B BEpXHIOI. Temmeparypa
xuakoctu 20 °C, pacxon xkuakoctu 6 T/4. J{uameTp BcachIBaromiero Tpyoormposoaa 45x4 mwm,
TUaMeTp HarHeTaTelapbHOro TpybompoBoga 38x4 mm. BwicoTa OT ypOBHS JKMIKOCTH B HUKHEH
€MKOCTH [10 BEpXHEH TOukdM noabéMa xuakoctu 10 M. I'mapaBinyeckoe CONPOTUBIICHHE
HarHetaTenbHOW juHUM 0,5 atu. Ilorepm Hamopa BO BcackBaromed auHuM 2,5 M. HiokHss
€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
OTIpe/IeNIUTh MOKa3aHUs BaKyymeTpa (B MM PT. CT.), €CIM MAaHOMETP MOKa3bIBAET MU30BITOUHOE
nasienue 2,2 krc/cm?. IIpu pacuére mpuHATH, YTO TOYKA MOAKIIOUEHHUS BaKyyMeTpa HaXOIUTCS
Ha OJTHOM BBICOTE C HACOCOM, a TOYKa MOJKIIIOYeHHs] MaHoMeTpa Ha 0,5 M Bblllle Hacoca.
3agaua 14
Jns ycnoBuid 3amaun 13 onpenenuTs BBICOTY BCACHIBAIOUIEH JIMHHWM, 3aMac Ha KaBUTALMIO U
MaKCHMaJbHYI0 BBICOTY BCACBHIBAIONICH JIMHUH, €CJIM YacTOTa BPAIEHHUS Bajia IEHTPOOESKHOTO
Hacoca 2900 o6/muH. CpaBHUB BBICOTY BCACHIBAIOIICH JTUHUU C MAKCUMAIBHBIM €€ 3HAUCHHEM,
CIeNaTh BBIBOJ O BO3MOKHOCTH PabOThI HACOCA B 33aJIaHHBIX YCIOBHSIX.
3anmaya 15
ITo runpaBnuyeckoit cetu TpeOyercsi mepeKkaynBaTh BOAY, PacXoj] KOTOPOW cocTaBisieT 25 T/4
npu Temneparype xuakoctu 20 °C. CkopocTh BO BcachiBaroleM Tpyoorposoze 1,5 m/c,
CKOpPOCTh B HarHeTaTelbHOM TpyOompoBojae 2,5 m/c. BricoTa OT ypOoBHS XHJIKOCTH B HIKHEH
€MKOCTH /10 BEpXHEW TOYKHM MoabEéMa >kuinkoctu 35 M. Ilorepm nHamopa B cetu 27 M.
AbcomoTHoe naBienue B HukHel émkoct 100 kIla, abconoTHOE AaBieHe B BEpXHEH EMKOCTH
2,2 ara. Onpenenutb MPOU3BOAUTEIBHOCTh CETU W HAIOp, HEOOXOIMMBIM NIJsi JaHHOW CeTw,
o 100paTh HEHTPOOEKHBIN Hacoc Al pabOTHl Ha JaHHYIO ceTh ¢ yacToToil 2900 06/MuH.
KonTpoasnas padora Nel (mo pasaeny 1)
3AZHAYA Nel
LlenTpob6exHbIi Hacoc MOJAET BOLY U3 OTKPHITOro Oaka 0 HOBOMY CTIBHOMY TPyOONpPOBOLY 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.
OINPEJEJINTD:

1) IIpenenbHy0 BBICOTY BCAChIBAHUS BOJIbI PY KaBUTALMOHHOM MOMpaBke 2,2 M BOJI. CT.

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

3) Kak u3MeHuTCs MOIIHOCTh HACOCA, €CJIM YAaCTOTa BPAILIEHUS YBEJIMYUTCS B MOJITOPA pasa.
3AJAYA Neo2
[TnyHX)epHBI HAacoC MPOCTOro (OJUHAPHOTO) ACHCTBUS MepekayuBaeT mpu temmepatype 20°C
12 1/49 xuaAKO#N cMecu uMerotien Bs3kocTh 7,2 cll3 u cocrosmieit u3 50% (macc.) metanona, 30%
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(macc.) rmunepuna u 20 % (macc.) Oyrtanona. CMmech TpPaHCIOPTUPYETCS MO CTAIbHOMY
TpyOomnpoBoay nuametpom 60x3,5 MM U JUITHHOM 62 M U3 EMKOCTH C aTMOC(HEPHBIM J1aBIICHUEM B
anmapar ¢ u30bITOYHbIM pgaBineHueM 1,1 aru. Beicota mogbéma xunkoctn 18 M. Ha
TpyOompoBoje umeercs 3 KosieHa (yrojapHuka) mon yriaoM 90°, nBa orBoga mox yriiom 45°
(Ro/d = 2), nBa HOpPMaJbHBIX BEHTHJS M OJUH BEHTWIb C HAKJIOHHBIM ILIIUHJIEIEM
(npsimotounbiit). [Ipunsate obumit KIIJ nHacoca paBubsiM 0,65, KIIJ[ nBurarens ¢ mepenadeit
0,815, ko3¢ urment 3amaca MOIIHOCTH Ha BO3MOXHBIE neperpy3ku 1,17.
OINPEAEJIUTD:

1) CkopocTb XKHIKOCTH B TpyOONpoBoie U KpuTepuit Peiinonpaca.

2) HeoOxomuMblii 1711 JAHHOM  CEeTM  HAMOp Hacoca ©  THOTPeOssieMyro

AJIEKTPOJIBUTaTENIEM MOIIHOCTb.

3AJAYA Ne3
B tabiuie npuBeseHa 3aBUCUMOCTb Haropa HEHTPOOESKHOTO HAacoca OT MPOU3BOIUTENLHOCTH
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 noaa€rcs HaCOCOM IO HOBOMY CTaJIbHOMY TPYOOIIpOBOY JUIMHOMN
15 M u nuamerpom 88,5x4 MM, umeromeMy 3 MmoBopoTa (OTBOAA) MOA MPSMBIM YIJIOM C
paguycoM 3akpyrieHuss 160 MM W OAMH HOPMaJIbHBIA BeHTWIb. CONMPOTUBICHUEM
BCAChIBAIOIIETO TPYOONpPOBOIa MpeHeOpeyb.
OITPEJEJINTH: CMOXeET JIM 3TOT HACOC MOJAATh M3 OTKPLITOW &MKOCTH 28,8 M/4 BOBI NpH
temnepatype 20°C B pe3epByap, Haxoadmuics noa nasiaeHuemM 0,75 atu, pacroyioKeHHbIN Ha 7
M BBIIIIE.
3AJJAYA Ned
[InyHxkepHbIil Hacoc MPOCTOro (OAMHAPHOTO) JEHCTBUS C JUAMETPOM ILTyHxkepa 250 MM, X0/10M
ero 400 mm 1 uuciaom o6opotoB 100 06/mMuu npu Temneparype 20°C nepekaunBaeT 1800 1/MuH
10%-ro pacTtBOpa €IKOIO HaTpa W3 OTKPBITOM EMKOCTM B ammapar, HaxOoJAIIMHcS IoA
JABJICHUEM 7 aTH, pacrojoKeHHbIN Ha 20 M Bblillle €éMKOCTH. MOIIIHOCTH Ha Bally Hacoca 39 kBT.
MaHoMeTp Ha HarHeTtaTteIbHOM MATpyOke Hacoca nokaspiBaeT 10 atu, a BakyyMMeTp Ha
BcachIBatomieM naTpyoke mokasbiaeT 300 MM pT. CT. (MAHOMETP U BaKyyMMETpP MPUCOEAMHEHBI
B TOUKAX, IPAKTUYECKU HAXOAIIUXCS HA OJTHOM BBICOTE).
OINPEAEJINTD:
1) O6némuniit KIT/1 Hacoca.
2) HeoOxomuMmeblii 1J1s TaHHOM ceTH Hamop Hacoca u moiaHbiid KIT/1 Hacoca.
3) [MoTepto Hamopa (ruapaBIUYECKOE COMPOTUBIICHUE) B TPYOOTPOBO/IE.
3AJJAYA Ne5
ITo TpybGomnpoBoay nuamerpom 41x1,5 MM co 3MEEBUKOM TEepeKaunBaeTCsl CHU3Y BBEpX 98%-ast
cepHas kuciora npu temmeparype 70°C B konuuectBe 8 1/4. [lepen 3MeeBUKOM JaBlieHUE, MO
KOTOpPBIM HaXOIMUTCsl cepHasl kuciora, coctaBiser 0,9 aru. Ha 3meeBHKe yCTaHOBIIEHBI JBa
HOpMAaJbHBIX BEHTUJIS. Pa3Mepsl 3MeeBUKa: 1uaMeTp BUTKa 1,5 M, 4HMCIO BUTKOB §, IIar BUTKa
paBeH YeThIPEM HapYKHBIM JuaMeTpaM TpyObl. TpyOsl cTambHbIEe 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, YCTAHOBJICHHOT'O HAa BBIXOJE W3
3MEEBHKa M COEAMHEHHOTO C aTMOC(EPOH.
3AJAYA Ne6
[leHTpoOEKHBIN HAcOC MepeKaunBacT B KOTCIBHYIO BOJSHOW KOHJEHCAT ¢ Temmeparypoir 60°C
cobuparomuiicas B nexe B komuuectBe 50 M/u. CrambpHas BcacklBaromias Tpyba Hacoca
muametpoMm 109x4 Mm, oOmied aauHOM 6 M HMMEeT JBa TOBOpOTa (OTBOAA) C PaauyCcoM
3akpyrienust 150 mm (mox yriaom 90°) m mpuémHBIN KianaH, KO3(QUIMEHT COMPOTHBICHUS
KoToporo 2,5. ATMochepHoe TaBieHre paBHO 760 MM pT. CT.
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OIIPEAEJIMTDH: MakcuManbHO BO3MOKHYIO BBICOTY YCTAaHOBKHM HAacoca HaJl YPOBHEM BObI B
cOOpPHOM KOJIO/Ile KOHJIEHCcaTa, MPUHSB, YTO JaBJIEHHE BO BCAChIBAaIOIIEM MaTpyOke Hacoca BO
n30ekaHNe KaBUTAllMM [JOJDKHO ObITh He MeHee 4yeM Ha 0,2 aTu Bblle MUHMMAaJIbHO
BO3MO>KHOTO.
3AJJAYA Ne7
Jnst momaum OeH3ona, mMmerorero Temmneparypy 10°C, Ha BepxX peakIMOHHOW KOJIOHHBI,
HEOOXO/IMMO YCTaHOBHUTb y €€ OCHOBaHHs LIEHTPOOEXHbIN Hacoc. BricoTa koJoHHBI 16 M.
KonnyectBo momaBaemoiri xuakoctu 1020 kr/muH. BHYTpeHHHMI aMaMeTp CTajIbHOTO
TpyOOnpoBoJa ¢ He3HAUUTeNIbHOU Koppo3uei 105 mM. M30pITouHOE aBeHUe B BEpXHEH 4acTu
koioHHbl 0,5 atu. Ha TpyOompoBoje MMEIOTCA: HOPMAaJbHBIM BEHTHJIb U TPU MOBOPOTA O]
yrioMm 90° ¢ panuycom 3akpyrienus 210 mm. O6mas mnuHa TpyOomposoaa 22,5 m. O6muit
KIIl Hacoca mpunAThE paBHbIM 0,65.
OIIPEJEJINTD:

1) CxopocTb XKUAKOCTH B TPyOOIpOBOe U KpuTepuil PeitHombca.

2) [Torepu Hamopa Ha TPEHUE U MECTHBIE COTIPOTUBIICHUS.

3) HeoGxoauMblIit [jist JaHHOM CETH HAIOpP HAcCOCa U MOIITHOCTh Ha BaJly Hacoca.
3AJTAYA Ne8
LlenTpoOexHbII HacoC MepeKkayrBaeT BOJY U3 pe3epByapa o HOBOMY CTaJIbHOMY TPyOOIpOBOaY
B OTKPBITYIO €MKOCTb, pacroyiokeHHyto Ha 18 m Bbime. Ha tpyGomnpoBoae umeercst GpuibTp,
NIeBSTh YTOJILHUKOB (KoJieH) 1o 90° u 1Ba HOpManbHBIX BeHTW . J(namerp TpybonpoBoaa 56x3
MM, ero JummHa (Kpome 3MeeBuka) 76 M. Koaddumment conportuBneHus GuibTpa paBeH 25.
KonuuecTBo npukaunBaeMoii Boasl cocTapiser 16 m*/4. Temnepatypa Boasr 15°C. KIIJ] macoca
0,6, neurarens 0,95.
OINPEAEJIUTD:

1) CkopocTb XKHIKOCTH B TpyOONpoBoie U KpuTepuit Peiinonpaca.

2) HeoOxomuMmplii J1s1 TAaHHOM CETH HANOp HACOCA M MOIITHOCTH JBUTATEIIA.

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

000poToB pabouero kojeca OyaeT ypenmueHno Ha 20%.

3AJJAYA Ne9
[TopmiHeBoit HacoCc ABOMHOIO AEHMCTBUS 3aCACBIBAET TOJIYOJ M3 EMKOCTH, PACTIOIIOKEHHOM HUXKE
Hacoca Ha 5 M. ATmocdepHoe naBieHue cocrtaBisger 9500 mMm BoasHoro cronba. Iloteps
JaBJI€HUA 3a CYET TPEHHUS M MECTHBIX CONPOTHUBIEHUH BO BCACHIBAIOLIEM TPYyOOIPOBOJIE
coctaBiisieT 45 MM pr. cT. Juamerp TpyOompoBona 48x4 mMm. OO0bEMHBIN pacxon Tonyona 4,5
M*/4. 3aBHCHMOCTB JIaBJIEHUS HACHIIIEHHBIX MAPOB TOJIYO0J1a 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. IIn0oTHOCTH 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

nepeKkayrBaHNe B HA3HAYCHHBIX YCIOBUSAX OBUIO BO3MOXKHO.

3AJJAYA Nel0O
[To ruznpaBnuyecky riaaakoMy TpyoompoBoay uHOH 90 M, muameTrpoM 56x3 MM C MOMOIIBIO
MOHTEKIO TMOJAETCsl XOJIOJHBIM paccoj B almapar, pachoJiOKEHHbIM Ha BBICOTE 5,5 M,
Haxofsmumiica o napneHuem 1,5 atu. [lnotHOCT paccona 1,2 kr/m, a ero koaudectBo 10 T/4.
Bszkocth paccoma 20 cll3. Ha nuaun nmeetcs 8 kpanos, 5 otBogoB (Ro/d = 2, yron = 90°) u
OJINH HOPMaJIbHbI BEHTHUIb.
OINPEAEJIUTD:

1) PexxuMm TeueHus MOTOKa paccosa B TpyOonpoBoe.

2) Ilorepu naBneHus B TpyOONIpoOBO/IE.
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3) Heo6xoumoe u30bITOUHOE JaBJIEHHE BO3yXa B MOHTEXIO (BBIPa3UTh B MM PT. CT.).
3AJJAYA Nell
ITopuiHeBoi Hacoc BOMHOTO AEUCTBUA ¢ AuameTpoM nopuis 250 MM, nuamerpom mroka 50,5
MM ¥ xoz0M nopurHsa 200 Mmm nepekadnBaeT BoAy ¢ TeMrepaTypoi 20°C u3 OTKpBITONH EMKOCTH
B pe3epByap ¢ M30BITOYHBIM JaBlieHHMEM. MaHOMETp Ha HarHeTaTeNbHOW JMHUU MOKa3bIBAaeT
naBiaeHue 2,6 aTv, a BaKyyMMETpP Ha BCAChIBAIOIIEW JMHWK — paspexkeHne 310 MM pr. CT.
PaccrosiHre no BepTHKaIM MEXy MAaHOMETPOM U BaKyyMMeTpoM paBHO 0,69 M. YpoBeHb BOJIbI
B pe3epByape Ha 4 M BbIIIE YPOBHS BOJIbI B EMKOCTU. Hamop, TepsieMblid Ha
IIPEOJOJIEHUE CHUJI TPEHUS M MECTHBIX CONPOTHUBIIEHUH, COCTaBisieT 2 M. MOIIHOCTh Ha Bally
Hacoca 6,73 kBt, Mexanndecknii n ruapasinnyeckuii KIT/1 paBasl coorBeTctBeHHO 0,9 1 0,8.
OIIPEAEJIUTD:

1) Hamop Hacoca.

2) N36bITOYHOE 1aBJICHUE B pe3epByape, BhIPa3UB €0 B TEXHUUECKUX aTMOc(epax.

3) Yucno o00poTOB MpHUBOJIa HAcOCa.
3AJJAYA Nel2
[To cranpHOMY TpyOOIPOBOAY C HE3HAUUTEIBHOU KOppo3uel nuamerpoM 41x1,5 MM u amuHOM 9
M IPOUCXOJIUT BBIKAUMBAHHE XJIOPOEH30J1a IIEHTPOOEKHBIM HACOCOM M3 WITyllepa B JHE
3aKpBITOH EMKOCTH, 3allOJIHEHHOW Ha BhICOTY 0,2 M (3TOT ypOBEHb CUMTaTh MOCTOSIHHBIM). Ha
TpyOOIPOBOJE HMMEIOTCSI HOPMaJbHBI BEHTWIb M JIBa YroJIbHUKa (KojeHa) moj yriiom 90°.
[Ipon3BoauTENBHOCTh HacOCa, pacmonokeHHoro Ha 0,3 M Hibke THAa EMKOCTH, COCTaBIsIeT 5 T/4.
Temmneparypa xnopOenzona 40°C, gaBneHue Bo BcachIBarolieM naTpyOke Hacoca, BO H30eKaHUH
kaButanuu, Ha 0,15 aru BbIIE MUHUMAIbHO (U3MYECKH BO3MOXKHOTO TIpH padouei
Temrneparype. 3aBUCUMOCTb JJaBJICHUS HACBHIIICHHBIX MTApOB XJIOPOEH301a OT TeMIIepaTyphl
BbIpaXkaeTcsi cooTHomeHueM 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: AGconroTHOE 1aBlieHHE B €MKOCTH, BBIPA3HB €T0 B TEXHUYECKUX aTMoc(hepax.
3AJTAYA Nel3
[To tpyGompoBomy muamerpoM 57x3 MM CO CTaJIbHBIM 3MEEBHKOM, HE IOJBEPTaBIIEMCS
3HAYUTENIBHON KOPPO3MM, IEPEKauYMBAETCSI CHU3Y BBEPX UETBIPEXXJIOPUCTBIM YIVIEPOJ IIPH
temneparype 25°C B konuyectBe 12 T/4. MaHOMETp, yCTaHOBJIEHHBIH IEpe]] 3MEEBUKOM,
nokaspiBaeT nasiueHue 1,2 atu. Ha 3meeBuke uMeeTcs HOpMajbHBIH BEHTWIb. Pa3mepsl
3MEeBHKa: JuaMeTp BUTKAa 1,8 M; 4MCIIO BUTKOB 6, IIar BUTKAa PaBeH YETHIPEM HaPYKHBIM
JIMaMeTpaM TpyOBl.
OITPEAEJITD:  IloxazaHusi ~ MaHOMETpPA,  YCTAHOBIEHHOTO  TOCIE€  3MEEBUKAa U
OTrpaJyHupOBaHHOIO B MM PT. CT.
3AJJAYA Nel4
LlenTpoOEKHBIN HACOC epeKaYnBaET BOJLy U3 OTKPHITOTO pe3epByapa B Oak. JlaBneHue B Oake 2
ata. IlokazaHuss MaHOMeTpa, YCTAHOBJIGHHOTO Ha HarHeTaTelbHOM TpyOompoBoae 1,4 atw.
IloTepn Hamopa BO BCAchIBAIOILIEH M HATHETATEJIbHOW JMHUM 2,5 M CT. BOABIL. ['eoMmerpuueckast
BBICOTA MOABEMA BOJIBI 6 M. Uncnmo 060poToB pabouero kosneca Hacoca 750 06/muH. [Inamerpsr
naTpyOKOB BCACHIBAIOIIETO M HATHETATEIbHOTO TPYOOIIPOBOIOB paBHBI. ATMOC(hepHOE aBiIeHue
1 ara, remmniepatypa 4°C.
OIIPEAEJINUTD:
1) [loxazanue BakyymmeTpa (B MM PT. CT.), YCTAaHOBJICHHOI'O Ha BCAChIBAIOIIEM TPYyOOIPOBOJE,

€CJIM PACCTOSTHUE MEKYy MECTaMH NPUCOECINHEHUS] MAaHOMETpA U BakyymmeTpa 250 MM.
2) Kak u3MeHHUTCS MOKa3aHWe BaKyyMMETPa, €CIU YHCIIo 000poToB Bo3pacTéT 10 1500 06/mMuH, a
JIaBJICHUE B HarHETAaTEIbHOM MaTpyoOke 70 6,8 aTu.

3AJJAYA Nel5
W3 mrynepa B 1He ammapara, paboTaromero noja Bakyymom 0,8 at, eHTpOOEKHBIM HacOCOM
HeoOX0MMO BbIKauMBaTh Boy npH Temrepatype 50°C. B annaparte noaaepxuBaeTcs
IIOCTOSIHHBIA YpPOBEHb BOJbI, paBHbIM 1,5 M. Hacoc pacmosnoxeH Ha 2 M HWXKE ammapara.
Huamerp TpyOompoBojia, Mo KOTOPOMY AOKHA OTKAuMBaThCsA BoJa, paBeH 57x3,5 MM, ero
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anmuHa 2,5 M. Ha TpyOompoBosie mmeercs HOpMalbHBIH BEHTHJIb M OJHO KOJIEHO (UyTyHHBIH
yronbHUK 1o yriaoMm 90°). Koadduument tpenus B TpyOompoBone mpuHATh paBHbIM 0,02.
ATMochepHoe faBieHue MPUHATH paBHBIM | aTa.
OITPEJEJINTDH: CMOXeET I HACOC TIPU 3THX YCIOBUAX OTKAuMBaTh 13 M>/4 BOIBI, IPUHSAB, BO
n30exkaHne KaBUTAIMM, YTO JaBJICHHE BO BCachlBarollleM NaTpyOke JoipkHO ObiTh Ha 0,2 atm
BbIIIIE MUHUMAJIBHOTO (PU3UYECKH BO3ZMOXKHOTO.
3AJTAYA Nel6
N3 montexio npu Temneparype 20°C mepexaunBaercs 60%-asi cepHas KUCIOTa B PeakTop,
pacmosoKeHHbi Ha 10 M Bbllle MOHTEXIO. Pacxox KucnoTel 16 M*/4, naBnenue B MOHTEXIO 4,1
aTH, BHYTPEHHUN JUaMeTp U JJIMHA CTaJIbHOTO TPyOOIpoBOIa ¢ HE3HAYUTENIbHON KOPPO3HEH, O
KOTOpPOMY IepeKayMBaeTCsl KUCIOTa, paBHbI cooTBeTCTBEeHHO 50 MM 1 12 M. Ha tpyGomnpoBose
MMeeTCs] HOpMaJIbHBIM BEHTUJIb M OJHO KOJICHO (YTOJIBHMK MO yriioM 90°).
OIIPEAEJIUTDH: MakcuManbHO BO3MOYKHOE JIaBJIEHUE B PEAKTOPE, BBIPA3HUB €r0 B TEXHUYECKUX
aTMocdepax.
3AJJAYA Nel7
Hutpobenszon npu temmneparype 20°C noikeH MojaBaThCs B KOJUYECTBE 3 T/4 C MOMOIIBIO
MOHTE)XIO B PEaKIMOHHBIN ammapar, yCTaHOBJIEHHBIH Ha BbicoTe 10 M, mo TpyOompoBoIy C
BHYTpEHHUM AuameTrpoM 25 MM u anuHoi 40 M. Ha TpyOorpoBoje, KOTOpbIii MOYKHO CUUTATh
TMJPABIMYECKH TIaKUM, YCTAHOBJICHBI ]BA HOPMaJIbHbBIX BEHTHJIS,, BOCEMb KOJIEH (YTOJIbHUKOB)
oz yriaom 90°. JlaBneHnue Bo3ayxa, M0J1aBa€MOro KOMIIPECCOPAMH B MOHTEXKIO, paBHO 3,5 aTu.
OINPEAEJINTDL: JloctaToO4yHO MM O3TOTO JAaBIEHUS Ui TMEpeKaukd HUTpoOeH3oma B
pPEaKIMOHHBIN anmapart, eciu MocIeIHUI paboTaeT:
a) moj n30bITOYHBIM AaBrneHueM 800 MM pT. CT.;
0) mox abCOMOTHBIM JaBjieHueM 1,2 krc/cM?, ecu atMocdepHOe naBieHue cocTaBiaser 740 Mm
pT. CT.
3AJJAYA Nel8
IlopmiHeBoil Hacoc mnepekaunBaeT BoLy ¢ Temneparypoil 20°C u3 pesepByapa, B KOTOPOM
MOJJICP’KUBAETCS JJaBJIeHUE HIKEe aTMocdepHoro, B 6ak, ¢ AaBiieHHeM 2 aTa. MakcHUMallbHO
BO3MOXKHasl (TpejiesibHasA) BBHICOTA BcachlBaHUS Hacoca (0e3 yuéra KaBUTAIIMOHHOW MOMPABKH)
pu 3Tux ycaoBusx 4 M. [lonHas reomerpudeckas BbICOTa moabEéMa Boael 5 M. [loTepu Hamopa
Ha BcachiBatomeM TpyoompoBoge 3,51 M Box. cr. CKOpOCTM BO BCachIBAaloOIEM U
HarHeTaTeJIbHOM TPYyOOIPOBOAAX OJUHAKOBBIE U PABHBI 2 M/C.
OIIPEAEJIUTD:

1) /laBnenue B pezepByape.

2) MakcumanbHyl0 (TIpeiebHyI0) BBICOTY BCAChIBaHMS HAcoOCa, €CIM TeMIepaTypa

Boanl nogauMetcs no 40°C.

3) IonHbIi Hanop Hacoca, mpeHedperast MOTEPSIMU JaBJICHHUS HA JIMHUM HAarHETaHMUS.
3AJJAYA Ne22
Ha ropu3oHTaJIbHOM CTaJbHOM TPYOONPOBOJE C HE3HAYMTENBbHOM Kopposuel JummHOoM 50 M u
BHYTPEHHUM JuamMeTpoMm 50 MM, IO KOTOPOMY TpaHCIIOPTUPYETCs Boaa npu temneparype 20°C,
yCTaHOBJICHa HOpMasibHas Tuadparma ¢ nuamerpoM otBepetus 31,62 mm. JIuddepennmanbabiit
MaHOMETp TMOKa3bIBaeT nepenas nasienus Ha nuadparme 300 MM prT. CT.
OIIPEAEJINUTD:
1) O6BEMHBIN pacxosl U CKOPOCTh JKUJIKOCTH B TPyOOIpPOBOJE, MPUHSAB KOIPPHUIIMEHT pacxoia

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

3AJTAYA Ne25
Boansblii pactBop 3TMIIOBOro crnmpTa (MmaccoBas nois cnupra 40% wmacc.) cryckaercs H3
OTKpbITOro 0aka mo TpyOompoBoay AuaMeTrpoM 35x2,5 MM B €MKOCTb, HaXOISIIYIOCA O]
aTMocdepHbIM AaBineHreM. Ha TpyOorpoBose uMeroTcs KpaH M JiBa KoyieHa moj yriom 90°.
O6mas nmuHa TpyOompoBoma 50 M, paszHocTh BeICOT 9 M. KoaddwummeHT ruapaBimueckoro
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TpeHust NpuHATH NpudnmxenHo pasubM 0,036. Temnepatypa pactBopa 35°C.
OINPEAEJIUTD:
1) CxopocTh pacTBOpa B TpyOOIIpOBOIE.
2) [IpoBeputs 3HaueHwe Kod(hduIMEHTAa TUAPABINYECKOTO TPEHHS, CUUTas
TpyOOIPOBO/] CTANBHBIM C HE3HAYUTEIBHON KOPPO3UeH

3AJTAYA Ne26

LlenTpoOesxHBIN HacoC mepekadynBaeT 7,4 T/4 M30MPOIaHOa U3 OTKPHITOM EMKOCTH B PEakTop,

pacrnoyioxeHHbI Ha BeicoTe 10,4 M B Haxoasmmiics 1o W30BITOUYHBIM AaBicHUEM 2,44 aTw.

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

M. Ha Tpy6onpoBose yctaHoBieHbl: 11 npsMOyroiasHBIX OTBOJOB C paanycoMm 3akpyrienus 30,8

CM, 2 HOPMaJIBHBIX BEHTWISI U yCTPOMCTBO AJIs PETYJIMPOBAHUS pacxoa,

«CTETEeHb OTKPHITOCTH (®)» KOTOPOro CBsi3aHAa C KOI(PPHUIMEHTOM €ro compoTuBieHHs (&)

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

YCTPOICTBE peryIrMpoBaHus pacxoja HacoC coo0UIaeT KUAKOCTH Hanop 54,2 m.

OIIPEAEJINUTD:

1) [lorepu Hamopa M CKOpPOCTb >XHMJIKOCTH B TpyOONpOBOJAE MNpHU MOJHOCTHIO OTKPBHITOM
YCTPOMCTBE PETYIMPOBaHUS pacxoia.

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

3AJJAYA Ne27

OnpenenuTh MHUHMMAIbHBIM JuaMeTp TpyOOmpoBoAa, MO KOTOPOMY HAcoC C TIOJIE3HOM

MotHocThio 398 Bt MoxeT nepexaunBath 10 4590 kr/4 98%-oit ceproil kucnotel pu 15°C u3

OTKpBITOro cOOpHHKA B abcopbep Ha BeicoTy 12,3 M. Ha cransHOM TpyOomnpoBoje AnuHOM 28,6

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

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

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

Kre/cm?,

[Ipu pemienuun 3amayul NPUHATH HauOoJee BEPOATHBIM THMIPOJMHAMHUYECKUNA PEXUM TEUCHMS

KHUJIKOCTH, IPOBEPUB B 3aKIFOYEHNE IPUHATHII PEXKUM.

3AJJAYA Ne28

B anmapar, paboratomuii Mo abCONMIOTHRIM JIaBJI€HUEM 3 aTa, HaJlo oJaBaTh HACOCOM BOJY M3

OTKPBITOTO pe3epByapa Mo TpyOompoBoay BHYTpeHHMM auameTpoMm 70 mM. Bepxnsas Touka

TpyOOIpoOBO/Ja BhIIIE YPOBHS BOABI B pe3epByape Ha 7 M. Pacuérnas nimuna tpyGornpososaa 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) 3aBUCHMOCTD MEX]Ty PacX0JI0M BOJBI, MPOTEKAIOIICH MO TPYyOOIIPOBOTY, ¥ TIOTEPEH TaBJICHUS
Ha MPEoJI0JIeHNE BCEX COMPOTUBIICHUN TpyOOnpoBoaa (MOJYyYUTh YpaBHEHHE XapaKTEPUCTUKU
CEeTH).

2) IIpou3BOIUTENBHOCT HACOCA, €CIH, PAa0OTas Ha JAHHYIO CETh, OH CO3/1aET HAIop

30 m.

3AJTAYA Ne29

[Io tpyGompoBony c 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 PAacxXofia K IUIOMIAIHM TIONEPETHOTO

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

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

KoJsieH noj yrioM 90° u 3aaBwkku. OnpeaenuTh TakkKe MOIIHOCTb, MOTPEOIseMyI0 Ta30/1yBKOM

JUTsI IepeMenieHus asyokucu yriepona, eciu e€ KII cocraBmser 50%.

3AJTAYA Ne30

LenTpobexHsbIit Hacoc, nepexaunBast 280 J1/MUH BOABI, CO31AET HAMOP 22 M.
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OnpenenuTth, MPUrOJCH 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/cM2. ['eomerpudeckas
BBICOTa ToxbéMa 8,5 M, manuHa TpyOompoBoga 124 M. Ha tpyOompoBoae ycTaHOBIEHBI CEMb
KOJICH-YTOJIbHUKOB M NPSMOTOYHBIM BEeHTHIb. ONpeenuTh TakkKe MOIIHOCTb, HOTPEOIIeMyto
anexkTpoaBurareiem, ecim oomuii KI1JI HacocHo# ycTaHOBKHU cocTaBisieT 55%.
3AJJAYA Ne31
bunapuyto cmech Oenzoin-Tonyod, comepxkarnryto 30 % maccoBbeIX O€H3051a, NIPU TeMIEpaType
40°C TpaHCHIOPTUPYIOT 1O HOBOMY CTaJIbHOMY TpPYOONpPOBOJY IIpH TOMOIIM MOHTEXIO.
Anmapar, B KOTOpBI MOJAETCA CMECh, HAXOAUTCS MMOJA M30BITOYHBIM JAaBiIeHHEM 4 Krc/cm’.
MaccoBsiii pacxon cmecu 10,6 T/4, ckopocTh moToka B TpyOompoBoae 2,5 m/c. [nunHa
TpyOompoBoaa 28 M, reomeTpuyeckas Bbicota nmoaséma 5 M. Ha tpyGomnpoBoje ycranoBiens! 11
KOJIEH-YTOJIbHUKOB, /1BA HOPMaJbHBIX BEHTHJIS M Juadparma, TuaMeTp OTBEpCTHsS B KOTOPOH B
2,5 pa3a MeHbIIIe JuaMeTpa TpyooIrpoBoa.
OIIPEAEJINUTD:
1) BayTtpennuii tuametp TpyoOnpoBoa.
2) 'mapaBianueckoe COINPOTHUBIICHUE TpybonpoBoa U
M30BITOYHOE JIaBJICHUE B MOHTEXIO.
3AJTAYA Ne33
[TopmiHeBoOif Hacoc IBOMHOrO JEWCTBUSA TNEPEKAYMBAET BOJY M3 OTKPBITOIO pPeE3epByapa B
PEaKTop, HAXOMISIIMNCS 10/ U3OBITOUYHBIM JaBJICHUEM 15 KIc/cM®, ¥ pacrosioKeHHbIH 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 %. TpaHcnopTHpOBKa BOABI
OCYIIECTBIISIETCS O CTaJbHOMY TpPYOOIPOBOJY C HE3HAUUTEIbHOW KOppO3ueH IHamMeTpoM
133x4 MM u piuHOM 25 M. Temmneparypa Boasl 25 °C. Ha TpyOomnpoBojie yCTaHOBJICHBI ST
KOJIEH (YTOJIbHUKOB), 1Ba BEHTWJISI HOPMAJIbHBIX U Auadparma, 1uaMeTp OTBEPCTHS 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 TUAPABINUECKOrO 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 nonasid KI1J[ paBen 60 %;
5) MakCUMaJbHYIO BBICOTY YCTAaHOBKM Hacoca, peHedperas KaBUTallMOHHBIM 3a11acoM
U TIPYHSB MTOTEPU HAopa BO BCACKIBAIOIIEM TPYOONPOBO/IE paBHBIMH 6 M.
3AJTAYA Ne34
HuddepeHunanbHplii  MaHOMETpP, TMOJAKIIOYEHHBIM K YCTaHOBJIEHHOW Ha TpyOompoBoae
mradparme, mokaspiBaeT nepenaj nasieHus 350 mm pt. c1. duamerp tpyGorpoBoaa 90x4 mwm,
nuameTtp otBepcTHs B tuapparme 44,9 mm. o TpyOorpoBoy TeUET Boa MIPH TEMIIEpPAType
20 °C. TpyOorpoBo/1 HOBBIH CTAIBHON ¢ HE3HAYUTEIbHOM Kopposuei. [lomumo nuadparmel, Ha
TpyOOIIpOBOJIE yCTAHOBJIEHBI, TPU MPSAMOTOYHBIX BEHTHJS U JECATh KOJIEH (yTrOJIbHUKOB).
TpancnoptupoBka BOJBI MO TPyOONpOBOAY UIMHOW 45 M OCYIIECTBISETCS € TOMOIIbIO
nentpobexxnoro Hacoca, KIIJ[ xotoporo cocrtaBusier 70 %. Boma mepekaunBaeTcsi U3 OJHOMN
OTKPBITON EMKOCTHU B APYTYIO OTKPBITYIO0 EMKOCTh, HaXOs1Iytocs Ha 12 M Bbllie. ATMocdepHoe
nasinenue 750 mm pt. cT. [loTepu Hamopa BO BcachIBaroulel TpyOe COCTaBISIIOT YETBEPTh OT
noTephb Harmopa no Tpyodomnposoay. Yacrora Bpamienus padoyero koneca Hacoca 2900 06./MuH.
Onpenenure:
1) pacxoa U CKOpOCTh BOJBI B TPYyOOIIPOBOJIE;
2) koa¢pdunmeHT ruapasaudeckoro TpeHus (ko dunueHt Japen);
3) cymmy Kk03((UIIMEHTOB MECTHBIX CONPOTHUBICHMH M TOTEpI0 Hamopa B
TpyOOTIpPOBO/IE;
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4) Hanop Hacoca ¥ MOIIIHOCTh Ha BaJly HAcOCa;

5) 3amac Ha KaBUTAIMI0 M MAKCUMAaJIbHYIO BBICOTY BCaChIBAIOUIEH IMHUH Hacoca.
3AJTAYA Ne35
HuddepeHunanbHplii  MaHOMETP, TOJAKIIOYEHHBIM K YCTaHOBJIEHHOW Ha TpyOompoBoae
madparme, mokasbiBaet nepenajn aasiaeHus 320 MM pt. cr. luamerp tpybonposoaa 133x4 mwm,
nuameTp oTBepctus B quadparme 68,4 mm. [lo TpyOGonpoBoay Teuér Boja mpu Temmeparype 25
°C. TpyOonpoBoa HOBBI CTaJbHON C HE3HAUMTENBbHOM Kopposuel. Ilomumo auadparmel, Ha
TpyOOINIpOBOJIE YCTAHOBJICHBI, JIBAa HOPMAaJbHBIX BEHTHJIS U CE€Mb KOJEH (yTrOJIbHUKOB).
TpancnoptupoBka BoAbsl MO TpyOorpoBoay MHOW 40 M OCYIIECTBISETCS € TOMOIIbIO
nentpobexxnoro Hacoca, KIIJ[ xotoporo cocrtaBmsier 65 %. Boma mepekaunBaeTcsi U3 OJHOMN
OTKPBITON EMKOCTHU B APYTYIO OTKPBITYIO0 EMKOCTh, HaXOs1Iytocs Ha 15 M Bblle. ATMocdepHoe
nasinenue 740 mm pt. cT. [loTepu Hamopa BO BcachIBaroulel TpyOe COCTaBISIIOT YETBEPTh OT
noTephb Harmopa no Tpyodonposoay. Yacrora Bpamienus padoyero koneca Hacoca 2900 06./MuH.
Onpenenure:

1) pacxoa U CKOpOCTh BOJbI B TPyOOIIPOBOIE;

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

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

TpyOOIIpOBO/IE;

4) Hanop Hacoca ¥ MOIIIHOCTh Ha BaJly HAcOCa;

5) 3amac Ha KaBUTAIMIO M MAKCUMAaJIbHYIO BBICOTY BCAaChIBAIOUIEH IMHUH Hacoca.
Bagaua 16
B TpyOHOM mpocTpaHCTBE KOKYXOTPyOUaTOro TemI000MEHHOrO anmnapara Mpou3BosT Harpes 4
T/4 OMHapHON cMecH O€H30J-Todyosl OT HadanbHOW Ttemmepatypsl 30 °C 1m0 KOHEYHOM
temneparypsl 80 °C. CoaepkaHne HU3KOKHUITALIET0O KOMIIOHEHTa B OuHapHoii cmecu 40 % macc.
B kauecTBe TemiareHTa HCIOJb3YIOT HACBHICHHBIN BOJSHON Map, MOJaBaeMblii B MEXTPYOHOE
HOpPOCTPAHCTBO NOA  M30BITOUHBIM  gaBiaeHueM 0,5 krc/cm®.  ATMocdepHOe  JaBICHHUE
750 mm pt. cT. IloTepu Temia B OKpykarouryro cpexy coctapistoT 10 % oT TennoBoi Harpy3ku
TeriooOMeHHuKa. OmnpenenuTh TEIIOBYI0 Harpys3Ky TeIIOOOMEHHOro ammapata M pacxo]
IPEIOLIETO Napa.
3anmaga 17
B MeXTpyOHOM MpOCTpaHCTBE KOXYyXOTpyO4aToro TEMIOOOMEHHOIO ammapara HpOU3BOISAT
KOHJICHCAITUIO TTapOB OMHAPHOM cMecH 0eH30J1-Toyol pu temmeparype 110 °C.
Pacxon GuHapHO# cMmecu 2 T/4, copeprKaHUEe HU3KOKHIIAIIETO KOMIIOHEHTa B OMHApHOM cMecu
65 % macc. B xadecTBe XJlagareHTa UCIOJIb3yeTcsl BoJia, MojaBaeMasi B TpyOHOE IPOCTPAaHCTBO
npu temmneparype 20 °C. Pacxon oxnaxnatomeid Boabl coctasiser 15 1/4. Ilotepu Temna B
OKPY’KaIOIIYIO0 CpeAy COCTABISIIOT 12 % OT TenaoBOW Harpy3Ku TeriooOMeHHUKa. OnpeaenuTh
TEIUIOBYIO HArpy3Ky TEIJIOOOMEHHOIO armapara M KOHEUHYI0 TeMIIepaTypy OXJIaxJaromien
BOJIBI.
Bagaua 18
B T1pyOHOM mpocTpaHCTBE KOXYXOTpyO4yaToro TerioOOMEHHOTO amnmapara IpOU3BOIAT
ucrnapenue 12 kr/c 6eH3o1a npu HOpMaJbHOM aTMOC(EepHOM JaBieHUH. B kauecTBe TemareHTa
HCIOJIb3YIOT HACBILICHHBIA BOJASHON map, MoJaBaeMblii B MEXTPYOHOE MPOCTPAHCTBO O]
abCOoNMOTHBIM JaBieHueM 2 krce/cm”. Tlotepu Teria B OKPYKAIOILYIO CPELy COCTaBISAOT 6 % OT
TEIUIOBOM Harpy3ku TemiooOMeHHHKa. OmnpelnenuTh TEIIOBYI0 Harpy3ky TemiooOMEHHOTo
anmapara ¥ pacxoJ IpEroIlero mnapa.
3anmayga 19
Onpenenuts CpelHION ABIKYILYIO CHIY Ipolecca TEIUIONEpeadyd U CPEeIHUE TeMIIEpaTyphl
TEITIOHOCUTENIEH I KOXKYXOTpyOdaToro TErmI00OMEHHUKA, T/I€ TPOUCXOJIUT HATPEB KUIKOCTH
ot 20 °C no 70 °C ¢ mOMOIIBI0 HACKIIEHHOTO BOJASHOTO Mapa, MoJaBaeMoro MmoJi U30bITOUHBIM
nasinenueM 0,5 krc/cm?. ATMmocdepHOe JaBieHHE NPUHATH paBHBIM 750 MM pT. CT.
Bagaua 20
Onpenenuth CpelHIO ABIKYIIYIO CHIY Ipoliecca Terulonepefadyd U CpelHue TeMIepaTyphl
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TEIJIOHOCUTENEH I peakTopa C MEMIANIKOM, I/1e MPOUCXOAUT OXJaxaeHue xuakoctu ot 80 °C
1o 60 °C ¢ moMompr XJaJareHTa, MOJAOIIErocsl B 3MEEBHUK, €CIM XJIAAareHT IpH 3TOM
Harpesaercs 25 °C o 50 °C.

3anmaua 21

Onpenenuts CpelHION ABIKYILYIO CHIY Ipolecca TEIUIONEpeadyd U CPEeIHUE TeMIIEpaTyphbl
TEIUIOHOCUTEIIEH JJIsl peakTopa ¢ MEMAJIKOW, IJIe MPOUCXOAUT Harpes xuakoctu ot 20 °C go 70
°C c mOMOUIbI0 HACHILEHHOTO BOASHOTO Iapa, MOJaBaeMoro B pyOallKy peakTopa Mo
n30bITOUHBIM AaBieHueM 0,5 krc/cm?. ATMochepHoe gaBiaeHUE TPUHITH paBHBIM 750 MM PT. CT.

Sagaua 22

B TtemmooOMeHHHKe, 00OTpeBa€MOM HACHIIIEHHBIM BOJSHBIM TApoOM, MPOU3BOAUTCS HArpeB
6enzouna ot 20 °C o 70 °C. M30bITOUHOE J1aBI€HUE HACHIIIEHHOTO BOJASHOIO Mapa cocTaBiseT 1
Krc/cm?, atmocdepHoe nasieHue 750 mm pr. cr. Pacxon xuakoro 6eHzona cocraisieT 49 m3/4.
TernoBble moTEepU COCTABIAIOT 5 % OT TEMJIOBOM Harpy3ku TeriooOMeHHHKa. OmnpenenuThb
OPUEHTHUPOBOYHYIO TIOBEPXHOCTh TEIJIOOOMEHHMKA M TMO0A00paTh NOJ HeE CTaHIapTHHIC
KOXKYXOTpYyOUaThIii, IByXTPYOHBIN U TNIACTUHYATHIN TEII0O0OMEHHUKH.

3anaua 23

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

Ka4yeCcTBE XJIaJareHTa UCIoJIb3yeTcs BojAa, TeMnepaTrypa kotopor mensiercs ot 20 °C mo 30 °C.
TernnoBeiMu  moTepsMu  mpeHeOpeub.  OmpenenuTb  OPUEHTHPOBOYHYIO  ITOBEPXHOCTb
TEII00OMEHHUKAa M Toao0paTh MOJ He€ CTaHAapTHBIE KOXYXOTpyOdaTbld, ABYXTPYOHBIH u
TUTACTUHYATHIN TETTIOOOMEHHUKH.

3anaua 24

B nByxTpyOHOM TeruiooOMeHHUKe 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. TeroBsIMU NOTEPSIMHU MTPEeHEOPEUb.
Hepa36opuslit 1ByXTpyOHBIN TEIIIOOOMEHHUK M3TOTOBIIEH U3 TPYO nuameTpoM 57x4 mm u 25%3
MM M COCTOMT M3 9 cexkumi JUIMHOW 3 M KaxJgas. BBINONHUTH NOBEPOYHBIM pacyéT
TEIJIOOOMEHHHUKA W OMPEIeTUTh Kod(PUIIMEHT 3amaca TEIIOOOMEHHUKAa IO TMOBEPXHOCTH
TEIUIoNEpEIadHy.

3anaya 25

B nnactuH4aToM TeruiooOMeHHuKe mpou3BoanTcs nogorpes 10 /4 6enzona ot 20 °C o 70 °C.
B kadectBe TemnareHTa WCHOJB3YETCS HACBIIIEHHBIM BOJSHOW TMap, IOJABAEMBIN IO
n30BITOYHBIM JAaBieHHeM 1 krc/cm? AtmochepHoe nasiaenue 750 MM pT. cr. TemaoBbIMH
noTepsiMu npereOpeyds. [nacTuHYaTHIN TeTT00OMEeHHHUK coOpaH u3 28 miaTuH miomassio 0,2 M2
KaxJasd. XJaJgareHT JBUXKETCA IO JIBYXIIAKETHOW cXeMme. BBINOJHUTHL MOBEPOUYHBIM pPacyET
TEIJIOOOMEHHHUKA W OMPEeIuTh Kod(PUIMEHT 3armaca TEIIOOOMEHHUKAa IO TMOBEPXHOCTH
TEIUIoNEpEIadHy.

3anada 26

B ky0e-KunsaTuiapHUKe IPOU3BOANUTCS HcnapeHue 4 T/4 6eH301a Ipu HOPMaJIbHOM aTMochepHOM
JaBJICHUHU. B kaduecTBe TeriareHTa UCrnoJib3yeTCs HACBIIIEHHBIN BOISIHOM Map, MOJaBaeMbIi MMO/T
n30bITouHbIM - AaBneHueM 0,2 krc/cm?.  TemnoBbiMM moTepsMu  npeHeOpeub. [lomoGpath
TEMI000MEHHUK U BBIMOJIHUTH €0 MOBEPOYHBII pacyér.

Sagaua 27

Onpenenuth HEOOXOIUMYIO TOJIIWHY TEIJIOBOW H3OJSIMM IJIOCKOW CTEHKH JbIMOXOJAA
KBaJIpaTHOI'O CEYEHUs, 110 KOTOPOMY TPaHCIOPTUPYIOTCS ABIMOBBIE Ia3bl Npu TeMieparype 160
°C. JIpIMOXOJ] YCTAaHOBJIEH B MOMEIIICHUH, TEMIIEpATypa Bo3ayxa B KoTopoM coctasisieT 20 °C.
B kauecTBe TEMJIOM30JIALMOHHOIO MaTepuaja HCroyb3yeTrcs acOecT. [IbIMOX0J M3rOTOBIEH U3
muctoBoi ctani Mapku Ct3 tonmmuod 10 mMm. Ha BHyTpeHHEW MOBEPXHOCTH JIBIMOXOJA
MPUCYTCTBYET CJOW OKadWHBI (pkaB4YuHBI) TOMmUHON 1 MM. KoadduiueHTt temnooraaun ot
JBIMOBBIX Ta30B MPUHATH paBHBIM § BT/(M?-K).

Bagaua 28

Onpenenuth HEOOXOAUMYIO TOJIIMHY TEIJIOBOM HW3OJSIIMU — LWIMHIPUYECKON CTEHKH
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[apornpoBoAa, MO KOTOPOMY TpaHCHopTHpyercss 1,5 T/4 HACBIIIEHHOTO BOJSHOIO Mapa Mpu

temneparype 150 °C. [TaponpoBos yCTaHOBJIEH B IOMEIIEHUH, TEMIIEPATypa BO3AyXa B KOTOPOM

cocraBiser 25 °C. B kadecTBe TEIUIOM3OJIALIMOHHOIO MaTepuasa HCIOJIb3YETCs CTEKIISIHHAS

Barta. [laponmpoBoa M3roToBieH U3 cTalbHON TpyObl nuamerpom 108x4 mm, mapka cramu Ct3.

Onpenenuth TaKKe JOJNI0 TEIUIOBBIX NOTEPHh B OKPYXAIOLIYIO CPeQy OT TEIJIOBOM Harpy3KH

MaponpoBoja, eciu auHa Tpyodomnposoaa 100 m.

KonTtpouabsHnasi pabora Ne2 (mo pasageay 2)

3AJJAYA Nel

Hacpimennsiit map tonyona B konudyectse 2000 Kr/4 KOHAGHCUpPYETCs MpH JaBieHuu 760 M.

PT. CT. B KOKyXOTpyOHOM BepTHUKaJIbHOM KOHAeHcaTope. XKuaKuil Toayos He nepeoxiakaaeTcs.

Temo koHAeHcauuu OTBOAMTCS BOJOW, HarpeBaromieiics ot 20 no 40°C. Boma nBukercs B

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

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

OKpY)XaIoOIIyl0 Cpedy M TEepMUYECKUMHU CONPOTHBICHUSMU 3arpsA3HEHUN TMpeHeOpedb.

Onpenenurs:

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

3) k03P dUIUEHTHI TeT00TAaur; 4) COCTaBUTh CXEMY armrmapara.

3AJJAYA Ne2

Ha Hapy»XHO# MOBEpPXHOCTH 3MEEBHKA, U3TOTOBJICHHOTO U3 CTalbHOM (Mapka ctanu CT.3) TpyObl

auamMeTpoM 28x2 MM M JUIMHOM 5 M, KOHAEHCUpyeTcs Ipu JaBiaeHun 760 MM pT. CT.

HACBILEHHBIN Map HM30MponuiIoBoro cnupra. uamerp BuTKa 3MeeBuka coctasiser 0,3 M. B

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

Kospduument Terionepenaun 0T KOHAECHCUPYIOIIErocs napa K MeTanoity pasen 600 Br/(m*-K).

[ToTtepsiMu Temsia ¥ TEPMUYECKUMH CONPOTUBIICHUSAMH 3arpsi3HEHU nnpeHeopeub. OnpeneanTh:
1) KONMYEeCTBO KOHAECHCUPYIOLIEroCs  HM30IPONAHOJa M OXJIAXAAIOIIEro  METaHOJa;
2) ko3¢ HULHEHTHI TEIUIO0TIauM; 3) COCTaBUTh CXEMY allapara.

3AJJAYA Ne3

Ha nHapyXHOI NOBEpXHOCTH 3MEEBHKA, M3TOTOBJICHHOTO M3 CcTaibHOM (Mapka cramu Ct. 3)

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

HACBIIICHHOTO0 Tapa W30IpPOINHIOBOro crupra. JlmameTp BUTKa 3MeeBHKa cocTtaBiseT 0,23 M.

OTtBox Tera ocyuiecTBiseTcss BoJOM, HarpeBaromeiicss ot 10 mo 22°C. KoadduumeHt

TEMIOOTAa4M CO CTOpOoHbI mapa cocrasisier 980 Br/(M*K). TepMHUECKHMM CONpPOTHBIECHUEM

3arps3HEHUil CTeHOK npeHeOpeub. Ompenenuth: 1) MHY TpyOBl, U3 KOTOPOW H3rOTOBIICH

3MEEBHK; 2) COCTaBUTh CXEMY alapara.

3AJJAYA Ne4

B cranmpHOM 3MeeBuke (Mapka ctaym CT. 3) momorpeBaeTcsl 4eTHIPEXXJIOPUCTHIN yTIAEpOa OT

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

MM, a auaMmeTp BUTKa 3MmeeBuka 500 mm. HarpeB ocymiecTBisieTcss KOHAECHCHUPYIOIIMMCS Ha

BHEIIIHEH MOBEPXHOCTH TPyObl HACBHIIICHHBIM BOJSHBIM mapom. /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) KOIUYECTBO HAarpeBaeMoOM XKUAKOCTU (KI/4); 2) MOBEPXHOCTh TEIUIONEpeaaun

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 TemiooTaayn OT CTEHKH K Boje paBeH 5830

B1/(M*K). XonoaunsHuK u3rotosneH u3 ctanbHbix (X18H10T) Hezarpsa3HEHHBIX

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

1) pacxoa KUCIOTHI (KI/9) U OXJIaXKAArOIIEN BOABI (M/4); 2) MOBEPXHOCTH TEILIONEPEIAYN;

3) cocTaBUTh CXeMy amnmapara.

3AJJAYA Ne6
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[To BHyTpeHHe#l TpyOe MNPOTUBOTOYHOIO JBYXTPYOHOro TEMI00OOMEHHMKA MAIUHOH 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, oxjaxzaasich oT 91 mo 83°C.

Pacxon ykcycHoit kuciotsl 4,82 1/4. KoappuimeHT TenaooTnauu oT CTeHKH K Bojie paBeH 4880

Br/(M*K). TloTepsMu Temia W 3arpsS3HEHUAMH MOKHO HpeHeOpeub. OnpenenuTh:

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

3) cocTaBUTh CXeMy amnmapara.

3AJJAYA Ne7

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

xkougeHcamuu npu 760 MM pr. cr 10 36°C. IToBEpXHOCTH TEILIONEPENaYH 3MEEBUKA 5 M7,

muametp ctanbHOM (X18H10T) T1pyOnl 3MeeBuka 52x3 MM, auamerp BUTKa 450 M.

OxnaxzaeHue MPOU3BOAMUTCS BOAOM, KoTopas HarpeBaercs oT 15 mo 27°C. Ilorepu Tema u

3arps3HEHUS] CTEHOK MOXKHO He Y4HuThIBaTh. Omnpeaenutb: 1) KOdQQHUUMEHTH TEmIo0Taauu,

MpeABAPUTEIIBHO HaWIs KO PHUIIMEHT Teruionepeaaun; 2) pacxoa OXJIaKIaromend Boasl (Kr/4);

3) cocTaBUTh CXeMy amnmapara.

3AJTAYA Ne8

B 1ByXTpyOHOM XOJIOAMJIBHUKE 1O KOJBLEBOMY 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 HW3MEHsSIET cBOl Temmeparypy oT 15 mo 23°C. Koaddumument

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

TEPMUUYECKUMH COMNPOTHUBICHUSAMHU 3arpsi3HeHuil mnpeHeOpeub. Ompenenuth: 1) pacxon

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

CXeMy arrmapara.

3AJJAYA Ne9

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

npoTekaeT XjaopOeH3o0i co ckopocthio 0,8 m/c. Temmeparypa xyiopOeH301a Ha BXOZE B anmapar

24°C, Ha BeIxoze 68°C. Ilo 3a30py KOJBLEBOTrO CEUYECHHUS MPOTUBOTOKOM MPOTEKAET ropsvas

Bo/a ¢ TemmepaTypoii Ha Bxoae 90°C, Ha Beixone 46°C. KoaduimeHT Temnoorauu oT BOABI K

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

MIPOCTPAHCTBO U TEPMUUYECKUMHU COIPOTUBIICHUSAMH 3arpsi3HEHH penedpeds. Onpenenurs:

1) pacxom HarpeBaeMoM KMAKOCTH (Kr/4) W rperomed Boasl (M°/4); 2) HOBEPXHOCTH

TEIUIoNepe1aun; 3) COCTaBUTh CXEMY alllapara.

3AJJAYA Nel0O

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

MM Teu€T xyuopodopm co ckopocThio 0,6 M/c, HarpeBasich oT 18 10 86°C. C BHelIHENH CTOPOHBI

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

TEIIOOT/Iauy OT napa K TpyOe 3MeeBuka pasen 9300 Br/(m?-K). Inamerp

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

Omnpenenutsb: 1) KOJIMUECTBO HArpeBaeMoM KHJIKOCTH M pacxoi mapa (Kr/4); 2) MmOBEpXHOCTb

TEIUIoNepe1aun; 3) COCTaBUTh CXEMY alllapara.

3AJJAYA Nell

B kosblieBOM 3a30pe ABYXTPYOHOTO TEIJIOOOMEHHHKA, COCTOSIIEr0 M3 CTAIbHBIX 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 crTeHKH TpyObl K Bome cocraeiasger 4950 Br/(m*K).

TepMuuecKkuMH CONPOTUBIICHUSMH 3arpsI3HEHUH U MOTEPSIMU Teria npeHeopeds. OnpeaenuThb:

1) pacxon oxmaxaaromei Boabsl (M*/4); 2) aiauHy TpyObl TEMIOOOMEHHUKA; 3) COCTABUTH CXEMY
anmapara.

3AJJAYA Nel2

B BepTUKaNbHOM KOXYyXOTPYOHOM KOHAEHCATOpE Ha BHEIIHEH MOBepXHOCTh cTaybHBIX (CT.3)

TpyO nuameTpoM 33x3 MM KOHJIEHCHUpPYETCS] HAaCBIILIEHHBIH BOJSHON map npu nasieHuu 1,5 ara.
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Konnencar ynansercs npu temneparype konaencaiuu. 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. OnpenennuTs: 1) pacxoa OXIaKIaromel BoAb (M*/4) U TPErOIIEro
napa (Kr/4); 2) HOBepXHOCTh TeIUIONepeaayr; 3) COCTaBUTh CXEMY allnapara.

3AJJAYA Nel3

B MexTpyOHOM NPOCTpaHCTBE KOXKYXOTPYOHOTO TEMI00OMEHHUKA KOHJeHCHupyeTcs pu 760 Mm
pT. cT. 1730 Kr/4 HACBHIIEHHOTO Mapa ATaHo’a. TermI000MEHHUK BBIMIOJHEH U3 CTAJIbHBIX TPYO
auameTpoM 26x3 MM, uMciao KoTopelx 61. Oxunaxparomas Boxa HarpeBaercs oT 25 no 35°C.
Ko pumueHT TemmooTaaum ot napa K noBepXHocTH cteHok Tpy6 1390 Br/(m*K). Ctenku Tpyo
CUMTaTh He3arpsS3HEHHbIMM, TMOTEepsAMH Tema mnpeHeOpeub. Ompenenuts: 1)  pacxon
OXJIQXK/TAFOIICH BOJIBI; 2) BRICOTY TpYO ammaparta; 3) COCTaBUTh CXEMY allapara.

3AJJAYA Nel4

B BepTuKanbHOM KOXYXOTpYOHOM TeIUIOOOMEHHUKE TMpu JaBieHun 760 MM pT. CT.
KoHzeHcHupyeTcst 2140 Kr/4 HachIIIEHHOTO Mapa TaHosa. Terio0OMEeHHUK BBIIOJIHEH U3 CTalU
(C1.3), conepxut 127 cranpHbix TpyO auamerpom 29x3 mm. Oxnaxkiaromiasi Bojia moaaércs ¢
HavyanpHOU TemmepaTypoii 25°C u mpoxoauT no Tpybdam co ckopoctsio 0,45 m/c. KoaddurueHnt
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 TerooOMeHHUKe co cTanbHbiMU (CT.3) TpyOamMu 1uamMeTpom
42x2 MM U 1IUHOHM 1 M TpoTekaeT BOoJsiHOW pacTBop, HarpeBasch oT 20 1o 80°C. KoadduuneHnt
TEIIOOTAa4M OT BHYTPEHHHMX CTEHOK TpyO K pactBopy paseH 930 Br/(m*K). Uucno tpy6 B
anmapare paBHO 20. OOorpeB BeAETCS HACBIIICHHBIM BOJSHBIM IapoOM C JIaBJICHHEM 3 aTH.
Temneparypy HapyXHBIX CTEHOK TpyO (co cTOpoHBI mapa) mpuHAThH paBHOHM 135°C, mpoBepus
BIIOCJIECTBUU  CIIPAaBEIJINBOCTh OTOTO JOMYyUICHMs. TEpMHUYECKMMHU CONPOTUBIECHUSIMHU
3arpsi3HEHUI MOBEPXHOCTH MpeHeOpeus. OnpenenuTs: 1) pacxos rperomero

1apa; 2) COCTaBUTh CXEMY allapara.

3AJJAYA Nel6

B ropusoHTaJbHOM KOXYXOTpyOHOM TEIUIOOOMEHHHUKE B MEXTPYOHOM IPOCTPAHCTBE
oXJaxmaercss KUAKOCTE oT 95 mo 35°C. Temnoémkocth xuakoctu 2,92 xJx/(xr-K).
Koa(puuuenT TemiooTqaqm oT 3Toi KUAKOCTH K TpyOam pasen 585 Br/(m*K). Io cranbHbIM
(Cr.3) TpyOam TermmooOMeHHUKa (quaMeTp Tpyo 27x2,5 MM) mMpoTeKaeT OXJaxKaaronias Boja,
Temreparypa kotopo yBenunuupaercs ot 15 1o 45°C. Ckopoctb Boabl B Tpy6ax 0,4 m/c. Yucino
Tpy6 19. [loTepsimu Temuia B OKpYy>KaloIlylo cpeny npeHedpeusb. TepMudeckue cCONpOTHUBICHUS
3arpsi3HEHUI CTEHOK HE YYMThIBaTh. Omnpenenurtb: 1) KOJIMYECTBO OXJIAXKIAEMOM >KMIKOCTH
(xr/4); 2) TOBEpXHOCTH TEIJIONEPEAAYN TEINIOOOMEHHHKA; 3) COCTaBUTh CXEMY arrapara.
3AJJAYA Nel7

B nByxTpyOHOM XONoauibHUKE N0 BHyTpeHHel cranbHou (CT.3) TpyOe nuamerpom 27x2,5 MM
IPOTEKAeT KUAKOCTh co cKkopocThio 1 M/c. Temmepartypa xunkoctu Ha Bxojae 80°C, Ha BbIXoJe
30°C. Temnoémkocts xuakoctd 2,94 xJIx/(xr-K), maotrocts 800 Kr/M®, TemIonpoBOIHOCTH
0,41 Br/(M*K), Bsizkocts 0,4 cII3. [To 3a30py KOJBIEBOrO CEYEHHUS MPOTEKAET OXJIAXKIAIOMIAs
Boia, HarpeBasch oT 15 mo 50°C. KoadduuueHT Temnootaaun OT BHYTpeHHEH TpyObl K
oxnaxnaromein Boge 935 Br/(M*K). CreHku TpyOBl CUMTATh HE3arpPSA3HEHHBIMH, IOTEPAMU
Teryia mperedpeds. Onpenenuth: 1) pacxoabl OXITaXIaeMONW M OXJIAKIAIOMIECH KUAKOCTEH; 2)
MOBEPXHOCTH TeTJIoNepeauu; 3) COCTaBUTh CXEMY arrapara.

3AJJAYA Nel8

B BepTHUKaIBbHOM KOXYXOTPYOHOM TEII00OMEHHUKE, uMeroneM 19 tpy6 nuamerpom 18x2 MM u
BbICOTOM 1,2 M, mpu gaBieHuu 760 MM pT. CT. KOHAECHCHPYETCS HACBINICHHBINA IMap ATaHOJA.
Oxnaxaarommas Boja Harpeaercs ot 15 10 35°C. Koapduuuent remnonepenaun 700 Br/(m*K).
Omnpenenuts: 1) mocTaToyHa JIM TOBEPXHOCTH TEIUIONEpeaadn sl KoHaeHcauu 350 Kkr/4 mapa
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sTaHona (MOTepW Temjia He YYHUThIBaTh); 2) Kakoe KOJIMYECTBO Mapa »JTaHoyia (Kr/4)
CKOHJICHCHUPYETCS B amlmapare, €ciid Ha IOBEPXHOCTU TpyO oOpa3yeTcsl CI0i HAaKUIU TONIIUHOM
0,5 MM; 3) cocTaBUTh CXEMY armapara.

3AJJAYA Nel9

B cranbHom (Mapka ctamu Ct.3) ABYXTpYOHOM TEMJIOOOMEHHUKE MO BHYTpeHHeH TpyoOe
muamMeTpoM 33x3 MM IpOTEKaeT KUIKOCTh co ckopocThio 0,8 M/c. TemmepaTypa ®KUAKOCTH Ha
Bxozne 20°C, Ha Brixone 60°C. ITnortHocTs xuakoctu 700 kxr/m’, Termnoémkocts 2,1 kJx/(xr-K),
Bsi3kocth 0,45 cll3, TemmompoBoaHocts 0,41 Bt/(M'K). [lo 3a30py KOJBIEBOTO CEYCHHS
npoTekaeT ropsiyasi Boja ¢ Temmeparypoil Ha Bxoge 90°C, na Bwixoge 50°C. Koadduuuent
TEIIOOTAa4uM OT BOABI K BHyTpeHHed TpyOe 875 Br/(M*K). IloTepsmu Termna mpeHeGpedsb.
TepMuueckue 3arps3HEHNs CTEHOK HE yUUThIBaTh. ONpenenuTs: 1) pacxoasl TEINIOHOCUTENEH;
2) MOBEPXHOCTH TEIUIONIEpe1aun; 3) COCTABUTh CXEMY armapara.

3AJTAYA Ne20

B 3MeeBuKkoBOM mojorpeBaresie mo cTaibHOU Tpyde (Mapka ctanmu Ct.3) nuamerpom 36x3 MM
NpOTEeKaeT XKHUIKOCTh co ckopocThio 0,6 M/c. Temmeparypa skuakoctd Ha Bxone 15°C, Ha
Beixoze 85°C. IlnorHocts xuakoctu 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 napa ygansercs npu
Temneparype HacbimeHus. Koagpdumuent rtermootgaun oT mapa K TpyOe 3MeeBHKa
9300 Br/(M*K). Jlmamerp BuTka 3MeeBuka 2700 mM. TepMHYECKMMM CONPOTHBIICHUSIMH
3arps3HEHUIl CTEHOK M TEIUIOBBIMH MOTepsMU mnpeHeOpeub. Omnpenenuts: 1) KOIMYECTBO
HarpeBaeMoi JKHJIKOCTH; 2) pacxo/ mapa; 3) MOoBEpXHOCTh TEIUIONIEPEIauy anmapara;

4) cocTaBUTh CXeMy allnapara.

3AJTAYA Ne21

B ropusoHTaJbHOM KOXYXOTpyOHOM TEIUIOOOMEHHHUKE B MEXTPYOHOM TMPOCTPAHCTBE
oxnaxmaercss kuakoctb ot 95°C go 35°C. Temmoémkocts skumkoctu 2,92 kJDx/(kr-K).
Kos(pduuuent TemnootTaaun ot 3Toi kuAKOCTH K Tpybam 585 B1/(M*K). ITo cTanbHBIM (Mapka
cranu Cr.3) tpyOam auameTrpom 27x2,5 MM MpoTeKaeT oxJaxjaawollas BojAa, TeMIlepaTrypa
koTopoit yBenmuuBaercs ot 15°C mo 45°C. Cxopocth Boasl B TpyOax 0,4 m/c. Yucno tpy6 19.
[lotepsiMmu Temyia B OKpyXaroulyto cpeay npeHedpeusb. Tepmuueckue 3arpsi3HEHUs CTEHOK HE
yuuThBaTh. OmnpenenuTsh: 1) KOJMYECTBO OXJIAXKIAEMOH JKUIKOCTH; 2) TIOBEPXHOCTh
TerIonepeiayu TeMI000MEHHNKA; 3) COCTaBUTh CXEMY allnapara.

3AJJAYA Ne22

[To BuyTpenneit TpyOe amametpoM 36x3 mm ctambHOro (Mapka ctanmu Ct.3) HBYXTpyOHOTO
MOJI0TpeBaTelIsl MPOTEKAET KUAKOCTh CO CKOpocThio 1 M/c. HauanbHast Temneparypa >KuaKoCTH
25°C, xoHeuHas 85°C. ITnotHOCTh xuakocTH 850 kr/m°, BsskocTh 0,4 cll3, TermoéMkocts 3,14
k/[x/(xr-K), TrermmonpoBoganocts 0,41 B1/(M'K). B 3a30pe konblieBoro ceueHus: KOHICHCHPYETCS
HACBIICHHBIM BOJISIHOM map ¢ aaBieHueM | atu. KoHaeHcaT yjansercs nmpu TeMmnepaTrype napa,
KO3()(UIMEHT TEMJIO0TAAUM OT Tapa K BHyTpeHHed tpyOe 7000 Br/(M*K). TloTepsmu Teruia u
TEPMUYECKUMH COTNPOTHBIICHUSMHU 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 or 20°C nmo 60°C Gensosowm,
KOHJCHCUPYIOIIUMCS TPH HOPMAJIbHOM aTMOC(EpHOM JaBJIE€HHUH B KOJBIIEBOM IMPOCTPAHCTBE
IBYXTpYOHOTO TeruiooOMeHHUKA. J(namerp BHyTpeHHeH cranbHOM (Mapka ctamu Ct.3) TpyObI
terioooMeHnHuka 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
IaMeTpoM 36x2 MM MpoTeKaeT Toiyod B konudectBe 1500 kr/u m oxnaxnaercs ot 90°C no
35°C. Mexnay TpyOaMu JABMKETCS oOXJaxkjaroiias Boja, HarpeBasch oT 15°C go 40°C.
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Kos(pduuueHt Temooraaun or CTeHKH BHyTpeHHeN TpyObl k Boge 580 Br/(m*K). IMorepsimu
TeIUla U TEPMUYECKUMU COTIPOTUBIICHUSIMU 3arpsA3HEHUN CTEHOK npeHeOpeyub. OnpeenuTh:

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

3AJTAYA Ne25

Ha napyxHO# moBepxHOCTH cTaibHOTO (Mapka ctanu Ct.3) 3MeeBHKa quaMeTpoM 28x2 MM U
JUIMHOM 5 M KoHAeHcupyercs npu 760 MM pT. cT. nM3ompomnaHoi. J[mamMeTrp BHUTKa 3MEEBUKA
cocraisieT 0,3 M. B TpyOe 3meeBuKa npoTekaeT Boja, TeMIepaTypa KOTOpOi yBEIUYUBAETCS OT
8°C no 22°C. Kosppuuuent remnonepenaun 700 Br/(M*K). IToTepu Temna He3HAUMTEIBHBI,
3arpsiI3HEHUSIMU CTEHOK IpeHeOpeusb. Onpenenuts: 1) KoaMuecTBO KOHACHCUPYIONIErocs CupTa
(xr/4); 2) k03P PULIMEHT TEMITOOTAAYH CO CTOPOHBI NTapa;

3) cocTaBUTH CXEMY ammapara.

3AJTAYA Ne26

Ha napy»xHo#1 MOBepXHOCTH 3MEEBUKA, M3TOTOBJICHHTO M3 cTaiabHOU (Mapka ctaym Ct.3) TpyObI
auaMeTpoM 26x3 MM KoHAeHcupyercs mpu 760 MM pT. cT. 60 Kr/4 HachILIEHHOrO Mapa
M30IPONUIOBOTO crupta. OTBOJ Terjia KOHIEHCAMU TPOU3BOUTCS BOJIOM, HarpeBaromiencs ot
10°C no 22°C. KoadpduuueHT Temmoormayd co cTOpoHsl mapa cocrasiaser 980 Br/(m*K).
Jnametp BuTKa 3MeeBHUKa paBeH 0,23 M. TepMUYECKHM CONPOTHBIEHUEM 3arpsi3HEHUN CTEHOK
npeHebpeub. Ilotepu Temna He3HauuTenbHbl. Omnpenenuts: 1) amuHy TpyOBI, U3 KOTOPOIi
M3TOTOBJICH 3MEEBHK; 2) COCTaBUTh CXEMY armapara.

3AJJAYA Ne27

B cranphbix TpyOax auamerpoM 20x2 MM U IJIMHON 2 M KOKYXOTPYOHOIO TEIJIO0OMEHHUKA CO
ckopocthio 0,8 M/c mpoxoauTt 6eH3on U HarpeBaercss oT 20°C mo TeMmepaTypbl KMIIEHUS TpU
760 MM pT. ct. ['peroruii HackIEeHHBIN BOAsHOM nap nasienus 0,8 atu B komudecTBe 3300 Kr/4a
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 Hajuuus 3arpsA3HEHUN CTEHOK TPYO KOd((PHUIMEHT TEIUIONEPEIauu B anapaTe
Ha 25% MeHblIe paccuuTaHHOro 0e3 yuéra HTHX 3arps3HeHuid. Onpenenutsb: 1) MOBEPXHOCTH
TeIUIoNnepeiaun; 2) Yucio TpyO M YHUCIO XOJOB B TEIUIOOOMEHHUKE; 3) COCTaBUTH CXEMY
anmapara.

3AJJAYA Ne28

B cransnom (mapka cramu Ct.3) 3meeBuke mogorpeBaercst 6enzon ot 20°C g0 TemMrepaTypbl
KUTICHUSI TIPY HOPMaJIbHOM atMoc(hepHOM jaaBieHud. uameTp TpyObl S6x3 MM, TuaMeTp BUTKa
500 mM. HarpeBanue ocymiecTBiIsieTCsl KOHIEHCUPYIOLUIUMCS] Ha BHEIIHEW MOBEPXHOCTU TPYOBI
3MEEBHKa HACBIIIEHHBIM BOJASHBIM napoM c nasieHueM 0,6 atu. Pacxon mapa cocrasiser 86,5
Kr/4, a K0O3Q(QUIMENT TEIO0TAaYM OT mapa K crenke pased 12900 Br/(m*K). Tlotepu
TeIla ¥ TEPMHUUYECKHUE CONPOTUBIICHMS 3arpsA3HEHMM CTEHOK HE yduThIBaTh. Omnpenenuts: 1)
MOBEPXHOCTh TEIUIONEpeaul 3MEEBHKA; 2) COCTaBUTh CXEMY arrapara.

3AJJAYA Ne29

benzon B kommyectBe 880 Kr/u oxyaxkaaercs OT TeMmIeparypbl KurmeHus 1npu 760 mm
pT. cr. 10 20°C BO BHyTpeHHeH TpyOe IBYXTpyOHOro TeriooOMeHHUKA. JlnmuHa TpyOHI,
U3roToBiaeHHONM u3 crtamu (Mapka cranu Ct.3), 0,74 M, OTHOIIEHHWE AJUHBI K BHYTPEHHEMY
nuameTpy paBHO 20, a TOJIIKMHA CTEHKU 4 MM. XJ1aJJOareHT — TOJIYOJI — IBHYKETCS IPOTUBOTOKOM
B KOJbIEBOM 3azope. KoopduumenT temmonepenaun ot Genzona k tomyomy 210 Br/(m*K).
TepMuueckue CONpOTUBIECHUS 3arpsi3HEHUI CTEHOK YYeCTb II0 MX CPEIHUM 3HAYECHMSIM JUIs
opraHnyeckux xuakocteid. Onpenenuts: 1) ko3 GUIKMEHTH TEMIOOTAAuH; 2) COCTaBUTh CXEMY
anmapara.

3AJJAYA Ne30

B cramphoit (Mmapka ctamu CT1.3) KOXKYXOTpYOHBIM KUISTHIIBHUK, HMerommii 61 TpyOy
JUAaMETPOM 25X2 MM M BBICOTOM | M, IMOCTyHaeT Mpu TEMIEpaType KUIEHUS U UCHapsAeTCs IpH
760 MM pr. cT. Toiyoid. Temno MOXBOAMUTCS OT KOHJCHCHUPYIOUIETOCS B MEXTPYOHOM
MIPOCTPAHCTBE HACBIIIEHHOIO BOASHOIO Mapa ¢ AaBiieHueM 2 aTtu. KoHaeHcaTr He oxiakaaeTcs.
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KoadduimeHTs! TemaooTaun co CTOPOHBI Mapa U KUIALIETO TOJMYoJia PaBHbI COOTBETCTBEHHO
10500 u 1630 Br/(M*K). Ilorepamu Temma TnpeHeOpedb, MOBEPXHOCTH TPyO CYHTATh
He3arps3HEHHbIME. OnpeaenuTs: 1) pacxo rperoliero napa; 2) pacxoa UCHapseMoro Toyosa;
3) cocTaBUTh CXEMY ammapara.
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 no 50°C. HarpeBanue
MIPOBOAMTCS HACBIIIEHHBIM BOJISIHBIM MapoM C J1aBjieHueM 2 ata. Koo puiueHt renaooTaayu ot
napa K creHke BHyTpenHei Tpyost 12200 B1/(M*K). TepMudeckue COPOTUBIIEHHS 3arPA3HEHMI
CTEHOK YYecTb M0 UX CPEJHUM 3HAYEHMSIM JJIs BOJABI CPEIHEro KayecTBa M BOJSIHOTO Mapa.
Onpenenuts: 1) aAnuHy TpyOBI TEMI000MEHHHKA,

2) pacxo]1 TPErIIeTo mapa; 3) COCTaBUTh CXEMY arapara.
3AJTAYA Ne32
Bo BHyTpenneit Tpybe amamerpom 27x2,5 mm ctanbHOro (Mapka cramu Ct.3) nIByXTpyOHOTO
TerioooMeHHrka oxnaxkaaercs 2000 kr/4 Tomyona oT ero Temmeparypbl kurenus no 40°C.
Hasnenne 760 MM pT. cr. OxnaxaeHue NPOU3BOJIUTCS BOJOW, JBUKYIICHCA MPOTUBOTOKOM.
Temneparypa Boabsl Ha Bxode B ammapar 15°C. Pacxox Bomsl 6,1 m/4. Kospduumenr
TEIIIOOTAaYM OT CTEHKH TpyObl K Bome cocrtaBnsger 1400 Br/(M*K). Tepmuueckumu
COINIPOTHUBIICHUSIMU 3arps3HEHUI cTeHOK npeHeOpeub. Onpeaenuts: 1) Temmeparypy BOJbI Ha
BBIXOJI€ UX TEMJIO0OMEHHHUKA; 2) ITUHY TPyObl TEINIOOOMEHHHUKA;

3) cocTaBUTH CXEMY almapara.
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 HarpeBaeTcs oT 15°C mo 27°C. Jluametp TpyO
3meeBHKa 51x3 mm. [loTepu Temia He yuuThIBaTh. TepMHUUYECKUE CONPOTUBIIEHUS 3arpsA3HEHUM
CTEHOK TpyObl 3MeeBHKa Y4YeCTh M0 CPEIHUM WX 3HAYCHHSIM JJIsi YKa3aHHBIX TEIJIOHOCHUTENEH.
[Torepu Teruia He yuuThiBaTh. Onpenenutb: 1) xkod3((UIUEHT TEMIOOTAAYH OT MOBEPXHOCTH
TpyO 3MeeBHKa K BOJIE; 2) COCTaBUTh CXEMY arrapara.
3AJTAYA Ne34
Hacerimennsnii map Tomyosa B koiudectBe 1000 kr/a konaeHcupyercs npu 760 Mm pT. CT. B
KOJIBLIEBOM TPOCTPAHCTBE ABYXTpYyOHOro TeruiooOMeHHMKA. [lo BHyTpeHHeH TpyOe mpoTekaer
4000 kr/4 Bonbl ¢ HayanbHOU TemmnepaTypoil 10°C. KoapduueHTs! TemIooTjauu co CTOPOHBI
mapa ToJIyoJia ¥ BOJbl paBHbl cooTBeTCTBEHHO 1160 1 960 B1/(M*K). TonuHa CTeHKH TPYOB,
BBITIOJTHEHHOM U3 ctanu (Mapka cranu Ct. 3), cocraBnseT 4 mm. [lotepsimu Tema npeHedpeyb,
CTEHKH TpyO cuuTaTh He3zarps3HEHHBIMU. Onpenenuts: 1) cpeqHue TeMnepaTypbl BHyTpeHHEH U
BHEIIHEH MOBEPXHOCTEN CTEHKU BHYTPEHHEH TPYyObI; 2) COCTaBUThH CXEMY allapara.
3AJTAYA Ne35
B konpueBom mpoctpaHcTBe cTaimbHOro (Mapka ctanu Cr.3) nByXTpyOHOro TemjaooOMEHHHKa
KOHAEeHcHUpyeTcs npu 760 MM PT. CT. HACBHILIEHHBIN Nap U30MponwiIoBoro cnupra. OTBoA TeIuia
KOHJICHCAllUM TPOM3BOAUTCA BOJOM, HarpeBaromnieiica ot 12°C mo 26°C. Pacxom Boasl BO
BHYTpeHHel TpyOe nuamerpoM 36x3 mm coctaBisgeT 1300 kr/4. KoadduiueHnt temnootaadu co
cropons! mapa paseH 1080 Br/(m*K), motepu Temna B OKpy KaroILylo 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
KOXKyXOTpyO4yaToro TtermiooOMeHHHKa, Thae HarpeBaeTcss or 15 mo 40°C ropsueit BoJOM,
MOCTyMarouied B MEXTpPyOHOE MpPOCTpAaHCTBO M oxjaxkpawoomeiics or 90 mo 40°C.
TennooOMennuk umeet 111 tpy6 auamerpom 25x2 mm. KoagduimeHt Temnootaaun oT BOAbI K
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Hapy)Ho# noBepxHocTH Tpy6 930 Br/(M*-K). Onpenenuts: 1) k0dphUIMERT TEIUIOOTAAYN OT
BHYTpPEHHEH MOBEPXHOCTH TPYO K METaHOy; 2) JUIMHY TPyO TEI100OMEHHUKA.

3AJJAYA Ne37

Jlig oxJiaxaeHus BOJIbl, MOCTYMAOMIEH BO BHEIIHIOW TPyOy IBYXTpYOHOro TEmI00OMEHHHKA,
UCIIOJIb3YETCS XOJIOAMUJIBHBIA paccosl (pacTBOp XJIOpHAA KaiblMsl ¢ KOHUEHTpauuen 24,7%
Macc.) HarpeBaromuiicss oT -25°C mo -15°C. Cpemnsis temmepatypa Boabl 4°C. Jmametp
BHYTpPEHHEH TpyObl TeruiooOMeHHHMKa 25x2 MM, JuyimHa 3 M. OmnpenenuTh BO CKOJBKO pa3
yBEIMUUTCS KOA(D(UIMEHT TEIIooTAayd OT paccoyia K MOBEPXHOCTH TPYObI, €CIM CKOPOCTb
JBIKEHUs 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, pacxon 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 pauamerp 25x%2 wMMm. Ilpu pacdyere ydecTb TEpMHUECKHE CONPOTUBIICHHUS
sarpssHenui  cTeHok. Ompenenuth: 1) 00BEMHBIA pacxox Boabl (M*/4); 2) Kod(HIHEHT
TEIUIOOTAAYM OT TOBEPXHOCTH TpyO K MeraHony; 3) kodd¢uimeHTt Ttemionepenauu; 4)
MOBEPXHOCTh TEIUIONEPEaut U JIUHY TEIUI00OMEHHUKA.

3AJTAYA Ne39

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

B cranpHbIX TpyOax auaMeTpoM 25x2 MM OJIHOXOJOBOT0 KOXYXOTpyO4yaToro TeriooOMEeHHUKA
co ckopoctbio 0,75 m/c mpoxoauT Tonyoid, HarpeBasick oT 20°C no TemmepaTypbl KUIEHUS.
Harpes ocyiiecTBisieTCsl HaChIIIEHHBIM BOJASIHBIM I1apOM, UMEIOIIEM AaBieHue 1 atu. Pacxon
napa 3 1/4. Koo duuuenT Termooraaun co ctoponsl napa pases 10000 Br/(m?-K). Onpenenuts:
1) moBepXHOCTH TeIIonepeauu; 2) YUciao 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 HPOTHBOTOKOM
JBIDKETCSI XJIOPOSH30J1 OXJIaXKIasch OT TeMrepaTypsl kunenus 10 S0°C. Pacxon xjmop6enzona 3
1/u. Kosuimenr temmoornaud co CcTopoHsl xmopbensona 530 Br/(m*-K). TemnoBsiMu
norepsiMu npeHedpeus. [lpu pacuére ydecTb TepMHUYECKHE COINPOTHUBICHUS 3arps3HEHUU.
Onpenenuts: 1) auameTp BHEIIHEH TpyObl; 2) MOBEPXHOCTh TEIUIONEpenauu; 3) COCTAaBUThH
CXeMy arnrmapara.

3AJTAYA Ne4?2

B crampubix TpyOax (mapka cramu X18HI10T) uyeThlpéxxoaoBoro KoOXyXoTpyO4aToro
TEINIOOOMEHHUKA JBMXKETCS HUTpoOeH305 HarpeBasch oT 20°C 1o Temmeparypbl KUICHHS,
HACBILIEHHBIM BOJSHBIM MMapoM, HaxXoAsmuMcs moj aaBieHueM 50 aTta ¥ NOCTyHaroIIUM B
MEXTpyOHOe npocTpancTBo. Pacxon mapa 10 1/4. Koaddument TennooTnaum co CTOpOHbI apa
9000 Bt/(M*K). Ilpm pacuére mnpeHeOpeYb TEIUIOBBIMH IIOTEPSIMU U TEPMUYECKUMHU
COINIPOTUBIIEHUSAMH 3arpsisHeHu. OmnpenenuTs: 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 TemmepaTyphl KHUIICHHS HCIIOIB3YETCS
HACBILLEHHBI BOASHOM map mnox JaBieHueM 4 ara. HarpeB ocyliecTBisieTcss B 3MEEBHKE
nuameTpoM 20x2 MM, IJIMHOM 5 M, COCTOSIIIUM U3 5 BUTKOB C auaMeTpoM BUTKa 310 Mwm.
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Omnpenenuts: 1) pacxon napa; 2) 3anac o noBepXHOCTU TEIJIONEepe1ayuu.

3AIAYA Ned4

[To 3meeBuky mpoxomaut 1,5 T/4 Tomyona, oxmaxmnatomerocss or 90 mo 30°C. OxnaxneHue
MPOM3BOAUTCS BOJIOM, HarpeBaromieiics oT 15 mo 40°C. Tpyba 3MeeBuKa cTambHas TUAMETPOM
57x3,5 mM. Kospduiuent remnooraaun co croporsl Boasl 580 Br/(M* K). Jlmamerp BuTKa
3meeBuka 0,4 M. OmnpenenuTs HEOOXOAMMYIO UIMHY 3MEEBHKAa M pacxoi BOJbIL, YUTS
TEPMHUUYECKHUE CONPOTUBIICHUS 3arpA3HEHUN CTEHOK.

3AJTAYA Ned5

B rtemnooOmeHHuke «Tpy0Oa B TpyOe» MPOU3BOAUTCS OXJIAXJEHHE 3TaHOJa OT TeMIIepaTypbl
kunennst a0 20°C, BOJOM, MNOJAIOIIEHCS B KOJBIEBOM 3a30p M HMMEIOIICH HaYaIbHYIO
temmeparypy 7°C. CkopocTh TeueHuss Meranona 1,5 m/c, Boapl — 2 wm/c. TemnooOMeHHUK
coctouT u3 TpyO nuamerpamu 42x3,5 m 25x3 mm. TpyOwl TermaooOMEHHUKa 3arps3HEHHBIC.
Onpenenuts: 1) KOHEUHYIO TEMIIEPATYPY BOBI; 2) KOAPHHUIIUEHT

Teruionepenayy; 3) miomaab MOBEPXHOCTH TEIUIONEpeladl U JUIMHY TeJI000MEHHHUKA.
3AJTAYA Ned6

B MexTpyOHOE IpPOCTPaHCTBO KOKYXOTpyOuaTOro KOHJEHcaTopa mofaércs Mpu HOPMaJbHOM
aTMocepHOM JaBiieHMM Tmapbl OeH3ona. OOpasyrommiics KOHJEHcAaT OTBOAMTCS 0e3
oxJaxJeHus. B kadecTBe XianareHTa HCIOJIb3YETCS BOJA, MOCTyHaromiasi BO BHYTPUTPYOHOE
npoctpanctBo M HarpeBaromasici oT 20 go 30°C. CkopocTb BOABI BO BHYTPUTPYOHOM
MpOCTpaHcTBE cocTaBiseT 1,5 M/c. XapakTepuUCTHKU KOHJIEHCATOpa: AuaMeTp TpyO 25x2 mwm,
mmHa Tpyd 3 M, uuciao 1pyO 384, uucino xomoB 6. TepMHUYECKUMHU COMPOTHUBICHUSIMHU
3arpsi3HEHUil CTeHOK mpeHeOpeub. Omnpenenuts: 1) pacxon Oenszona; 2) koddduuueHT
TEIUI00Ta4M; 3) 3amac 0 IUIOIAgy [IOBEPXHOCTH TEIUIONEPEIaUH.

3AJJAYA Ned7

B TemnooOMeHHMKe «TpyOa B TpyOe» MPOM3BOAUTCS OXJAXKACHHWE METaHOJIa OT TEeMIIepaTypbl
kuneHus: 10 25°C, BOMOH, MOAArONIEHCsS BO BHYTPEHHIO TPyOy M HMMEIOIIEH HadaabHYIO
temneparypy 10°C. Ckopocth Teuenuss metanona 0,5 m/c, Bomgpl — 1 m/c. TennooOMeHHUK
coctoutr u3 TpyO mmamerpamm 42x3,5 m 25x3 MM. TepMHUeCKUMU COMPOTHUBICHUSIMU
3arpsi3HeHuil npenebpeds. OnpeaenuTs: 1) KOHEUHYIO TeMIIepaTypy BOIbI;

2) xoddduIMeHT TemIonepenayd; 3) IUIONIaJb TOBEPXHOCTH TEIUIONEpeaay | JJIUHY
TEMI000MEHHUKA.

3AJJAYA Ne48

B cranpHbIX TpyOax auameTpoM 25X2 MM OJTHOXOJIOBOTO KOXKYXOTpyO4aToro TernaiooOMeHHHKa
co ckopocthio 0,75 m/c mpoxoauT Tomyos, HarpeBasch oT 20°C mo TemmepaTypbl KUIICHUSI.
Harpes ocyiiecTBisieTCsl HaChIIIEHHBIM BOJASIHBIM I1apoOM, UMEIOIIEM AaBieHue 1 atu. Pacxon
napa 3 1/4. KooddumenT terooraaun co ctopons! napa pasen 10000 Br/(m**K). Onpenenurts:
1) moBepXHOCTH TeIIonepeauu; 2) YUCiIo U AIUHY TpyO TemIo00MeHHHKa; 3) COCTaBUTh CXEMY
anmapara.

3agaua 29

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

3anada 30

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

3amaua 31

Omnpenenure koxpdunueHT 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 MOIIOIIEHHE aMMHaKa BOJIOM U3 €ro
cMecu ¢ Bo3ayxoM. Cunras paBHOBECHYIO JIMHUIO IPSIMOW, HAaWIUTE YpaBHEHHE PABHOBECHOM
JMHUA B OTHOCUTEIBHBIX MAaCCOBBIX M OTHOCUTEIBHBIX MOJBHBIX KOHIICHTPALMSIX, €CIU
KoHcTaHTa ['eHpu B ycioBusix abcopbumu coctasisier 1507 M pr. CT.
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3agaua 33
Jist ycnoBuit 3amaun 32 ompenenuTe KOJIUYECTBO MOMIONIEHHOTO aOCOpOTHBA, €CIIM CTETCHBb
noryomenust cocrapisier 80 %, a Ha abcopbumio monaérces 10 000 m3/4 ra3oBoit cMecHu mpu
temmeparype 20 °C, cogepxkarieit 15 % abcopOTusa.
3agaua 34
st yenosuit 3amad 32 u 33 onpeaenute pacxoj abcopOeHTa (MOTJIOTUTENS) W COCTaB KUIKON
¢da3pl Ha BbIXOJEe U3 abcopOepa, ecnu kodp¢unueHT u30biTka norjaorutens 1,4. OpoiueHue
abcopOepa MPOU3BOUTCS YUCTHIM MOTJIOTUTEIIEM.
3agaua 35
Jna ycnoeuit 3amgau 33 u 34 mocTpouTh pabouyyr0 M PAaBHOBECHYIO JIMHUUM U OIpPENEIUThH
JIBUKYIIYIO CHITY TIporiecca abcopOITum.
3anava 36
Boay HachlIIaloT YIJIEKUCHBIM Tra3oM mpu Temmeparype 15°C u naBneHun 2 Kre/cm2.
[Tomydennslit pacTBOp nmonaércs B gecopoep, rie NPOUCXOAUT YJaJlIeHHEe YIJIEKUCIIOro ra3a Mmpu
temneparype 40°C u naBnenuu 1 xkrc/cMm2. OnpenennTh KOHIEHTPALMIO YIJIEKHUCIIOTo Ta3a B BO-
Jie Ha BBIXOJIe U3 JlecopOepa U CTETEeHb U3BIICUCHHUS.
3agauda 39
Paccuntath mTOTOKH, coOCTaBbl M (PU3MKO-XUMHUYECKHE CBOICTBa (IUIOTHOCTbH, BSI3KOCTH,
TEIUIOEMKOCTh, YJIENbHYIO TEIUIOTY (pa30BOr0 Mepexona) B peKTH(PHUKAIMOHHON KOJOHHE, TJie
npousBoauTcs pazaenenue 1000 kr/u cmecu MeraHon-Boja. Copep:kaHue METaHOJIA B UCXOTHOM
cmecu 20% Mo, B tuctriuiate 95% mout., B Ky0oBoit xkuakoct 5% moin. Koaddunuent 3anaca
(brerMbl onpeenuTh 1o YIpomEHHOMY ypaBHeHUI0 AHAepByAa-/xununenna. [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 MoJaéTcsl Ha peKTU(UKALIMIO HAarPeTOM 0 TeMIepaTypbl
kunenus. [Torepu Temna cocTaBisioT 5% OT TEIUIOBOW HArpy3KH KUIISATHIIBHUKA.
3anaua 41
Jlns yenoBuit 3aaun 39 paccuuTarh AMaMETp PeKTU(UKATMOHHONW KOJIOHHBI, €CITH:
a) KOJIOHHA HacaJo4Has, 3aroJIHeHa B HaBall KoJjibllamu Pamura paszmepom 50x50x5 mm; 0)
KOJIOHHA TapesibyaTas C CHTYaThIMU TapesIKaMu;
B) KOJIOHHA TapeibuaTasi ¢ KOJIMAaYKOBBIMU TapeskaMu, JuaMmeTp Koumayka 60 MM, paccTosiHHE
OT BEPXHETO Kpast KOJIMayKa JI0 BBIIIEPACIOI0XKEeHHOM Tapenku 0,5 M.
3anaua 42
s ycnoBuid 3amaun 41 paccuuTarh YMCIIO €AMHUI] NEPEHOCA, BBICOTY €AMHUIIBI IEpeHoca U
BBICOTY HACaJIKH, ecliid KodPUIIMEeHT Macconepeaun JiIsl BEpXHEHW 4acTH KOJOHHBI COCTaBIISET
0,033 kmonb/(M*-¢), mis Hukael 0,041 kxmons/(M*-¢).
3anaua 43
Hnst ancopOronHoN ouncTku 40 %-ro BOJHOTO pacTBOpa STHJIOBOIO CIIUPTa OT MpUMeEcei B
ancopOep nuamerpom 0,8 M 3arpyxeHo 180 kr akruBupoBaHHoro yris mapku CKT- 4.
[{umuapuyYecKkre rpanyiibsl yriis UMEroT auaMerp 1 MM, BbicoTy 3 MM. Kaxymiasics rmioTHOCTb
gactun 670 Kr/M’; HACBINTHAS IIOTHOCTH Tpany 430 Kkr/m’.
3a | yac B anmapare ounmaercs 90 m* xkuakoctu nipu temneparype 20 °C. OnpenenuTs:

1) Pexxum TeueHus )KUIKOCTH B CIIOE.

2) lMunpaBnrueckoe COMPOTUBICHHUE 3EPEH.
Paznen 4. Ilpoumecchl u anmapartbl pasjejieHusli TeTeporeHHbIX cucreM. (OCHOBHbIE
THpOMeXaHu4ecKHe MpPouecchl)
3agaum I CaMOCTOATEILHOM paboThl HA CEeMHHAapax
Bagaua 44

cycriensun npu Ttemmeparype 20 °C modydeH OcaloK C
BIIAXHOCTBIO 14 %macc. (10 npocymku!).
TBépable YACTHIBI OCagKa MMEKOT INIOTHOCTH pS = 1600 kr/m’; pasmep uactui (muamerp
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SKBUBAJIEHTHOTO 1m1apa) do = 200 MxMm; (akrop dpopmsl y = 0,3.

Paccunrtath yneiapbHOE CONPOTUBIIEHUE CIIOSI OCAKA.

3agaua 45

QOuIbTPOBAJIBHBI NAaTPOH HW3TOTOBJIIEH MPOKATKOM M CIIEKAaHWEM I[OpolKa THUTaHa. Jlucr
[aTpoHa TOJIUHON 4 MM UMEET OPBI Pa3MEpPOM 5 MKM; COTIPOTUBIIEHUE 3TOH (PUIBTPOBATIHLHOM
HEPETOPOJIKY, HAKJIEHHOE TIPH Jab0PaTOPHBIX UCIIBITAHMSAX, cocTaBseT 2,8-10' M.

PaccuuTath 101110 CBOOOHOTO CEUEHUS MEPETOPOIKH.

3anava 46

PaccuuTarh yneiabHOE CONPOTHUBICHHE OCAKa, COMPOTHUBICHHE (PUIBTPYIOLIEH MEeperopoaku u
BpeMs (PUIBTPOBAHMS Ha MPOMBIILIEHHOM HyTY-(QUIbTpe muiomanbo 10 M? npu u36BITOYHOM
nanenuun 1,5 atu u temmeparype 20°C 15 m° BomHOU cycreHsuu, copepskaiieii 10% (00.)
TBEPI0H (ha3wl, eciiu mpu JTaAOOPATOPHOM UCTIBITAHUHN Ha QuIbTpe nuameTpoMm 10 cM 3a 5 MUHYT
obu10 mosyueHo 0,4 1 ¢unsrpara, a 3a 30 munyt — 1,2 1. ITopasHocts ocanka coctasiuser 0,3.
Omnpenenutb BpeMsi IPOMBIBKH OCaJKa, €ClIii 00bEM MPOMBIBHOM BOJIbI BTpOE MEHbIlE 00bEMa
¢ubTpara.

3anava 47

Paccuntath moBepXHOCTh OapabaHHOTO BakyyM-(QUIbTpa, Ha KOTOPOM IPOM3BOAMUTCS
pasnenenue 15 T/4 cycnensuu Mena B Boje npu temreparype 20°C. ons TBEpmoil ¢asbl B
cycnensuu 10% (macc.), BIaKHOCTbh HOJTy4eHHOro ocajaka 20% (Macc.), GUIbTpaT NpaKTUIECKH
cBOOOMIeH OT TBepaou ¢aswl. [lons morpykenHoi moBepxHocTu ¢uiabTpara 0,35. Tlokazanus
BakyymmeTpa 650 MM pt. 1. Yactora Bpauienus 6apabana 0,4 Mun™. VienbHOE CONPOTUBIICHUE
ocanka 5-10" m?, conporusnenue GpuILTPOBaNLHOMN eperopoaku 8-10' M.,

3agaua 48

Onpenenutbs HEOOXOIMMOE YKCIIO MapaliebHO padoTaloIUX HYTY-QUIBTPOB AMaMeTpoM 1,2 M
KaKIbIH, B KOTOPBIX OTAEISAIOTCS KPUCTAJIIBI COMbI OT €€ HACBIILEHHOTO BOJHOIO pacTBOpa MpH
IUIOTHOCTH pactBopa 1168 kr/m’. Conepxkanue TBEpHOH (asel B cycneHsun 5 %macc.;
BIIQYKHOCTh MOJydaeMoro ocaaka 45 %macc.

He Gosee uem 3a 60 MHUHYT Hano mojiy4arth 5,4 M’ (UIbTparTa, NPAKTUYECKH CBOOOIHOIO OT
TBEPABIX YACTHII.

@uIbTPOBaHNE NIPOBOAUTE NIPU pa3pekeHnuu 510 MM pT. CT.

OnpITaMH yCTAHOBJIEHO, YTO YAEIBHOE CONMPOTHBJICHHME oOcaaka cocrapiseT 8,64-10' M2 a
CONpOTUBIIEHHE HUITBLTPOBAIBHOM Tieperopoaku 2,03-10° M.

Omnpenenuth Tak ke, Kakas macca ocajka OyJeT MoiydeHa, U KakoBa OyAeT ero BbICOTAa Ha
¢buIbTpe N0 OKOHYAHUU Tpoliecca?

3anaga 49

Ha ¢unstp-mipecce, cocrosummM u3 pam pazmepom 1000x1000x45 MM ¥ UMEOIUM OOIIYIO
IWIOIAAs IOBEPXHOCTH (GuibTpoBanus 80 M?, Tpeamosiaraetcs pasiaeiath 18 T BogHOMH
CYCHEH3MH HEepacTBOPMMOIO BelllecTBa, cojepxaiieil 8 %macc. TBEpIOH (a3bl C MIOTHOCTHIO
gactur 2000 kr/m’.

KoHeuHast BIa)XHOCTb ocajika MOXeT ObITh 36 % Macc.

Temmepatypa pazaensiemoit cycnensuu 30 °C.

M3BecTHO, YTO yHENbHOE CONPOTHBIEHHME CIIOs ocagka cocrasiager 2,91-10 M2 a
conpoTuBIeHre GUILTPOBANLHOM neperopoaku 1,22:10" i,

Onpenenuth, Kakoe JaBlieHUE CYCHEH3MHM Ha BXoje €€ B QHIbTp (IO MOKa3aHUI0 MAaHOMETPA)
JIOJDKEH co3aBaTh HAcOC, YTOOBI cTaaus pUIbTpOBaHUS 3aHUMala He Oosee 20 MUHYT.
Bo3MoHO 11 OTQUIBTPOBaTh Ha JaHHOM (MIbTpe Bce 18 TOHH MpH 3aaHHBIX YCIOBHIX 0€3
OCTAHOBKH anIapara Ha OYUCTKY?

3anaga 50

B BeptukanpHOM 1muinHAapuyeckoM anmaparte «KC» mpous3BoauTCs OXJaxIeHUEe cheprHuecKux
rpaHyj HUTpaTa aMMOHHMS B MOTOKE aTMoc(epHoro Bo3ayxa. Bo3nyx, uMeronuii temmneparypy
23 °C, npu atmocdepHOM nmaBieHHH 733 MM pT. CT. moAa€Tcs MO/ PEmETKY ammapara c
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pacxozom 150000 m*/4 (B mepecuére Ha HOPMAIIbHBIE yCIOBU!).

OxnaxgaeMble TPaHyJdbl C KaXyHIehcs INIOTHOCTBIO pS = 1660 Kr/M® HMEIT ClieXyrommil
(paKIMOHHBIHN COCTaB:

Dpakius, MM 1.2 2...3 B..4 4...5
CoJnepkaHue 4acTHll, YoMacc. 11,3 82,7 4.3 1,7
Cpennuii quametp rpanya dbpakuun, Mm 1,41 2,45 [3,46 4,47
HacpInHas IIoTHOCTh 3TUX Ipanyil prac = 860 Kr/m’.

OnpenenuTs HUKHUM U BEpXHUHN Mpenenbl CKOPOCTH BO3AyXa, MMPH KOTOPBIX BO3MOXKEH PEXUM
MICEBI00KHKEHUSI.

KounTtpossbHblii padoTa

KonTposbHnas padora no teme 1

LlenTpoOeXHBIN Hacoc MOAAET OPraHUYECKYIO JKUAKOCTh (AHWIMH) U3 OTKPBITOH EMKOCTH B
HATIOPHBINA OaK, HaXOAIIUICs BhIie HA 2 M. Pacxon xwuukoctu coctasisier 0,5 1/4. HanopHbIid
0aK HaxoAWuTCs MOA H30BITOUHBIM AaBieHHeM 1,8 atu. ATMocdepHOe NaBiI€HHE COCTABISAET
741 mm. pT. cT., Temnepatypa 40 °C. BeacwBarommii TpyoonpoBo umeeT quamerp 20%2.5 MM u
JUIMHY 5 M, Har"HetarejbHbId TpyOompoBon muametrp 14x3 mm u anuny 8 M. Koaddunuent
THIPaBINYECKOro TpeHus (KodduuueHT [lapcu) npuHATh [uis 000UX TPYOOIPOBOIOB PaBHBIM
0,06. CymMa MECTHBIX CONPOTHUBIIEHUI BcachIBarollero TpyodompoBoaa 6,5, HarHeTaTeIbHOTO
TpybomnpoBoaa 37.

Onpenenure:

1) moTepu Haropa BO BCACHIBAIOIIEM M HATHETATEIILHOM TPyOOIpOBOAax

2) Hamop Hacoca, He0OXOAUMBIN AJIs pabOTHI HAa JAHHYIO CETh

3) MakCUMaJbHYIO BBICOTY BCAChIBAIOUIEH JMHHM, €CJIM 4YHUCIO O0OpOTOB pabouero Koseca
1eHTpobexxHoro Hacoca 2900 06/MuH

KonTposbHasi paGora no teme 2

BbimonHuTe mNOBEPOYHBIN pPACYET BEPTHKAIBHOTO KOXXYyXOTpPyOuaTOro IojorpeBarens, B
KOTOPOM IPOHM3BOIUTCS HarpeB 124 1/4 opranudeckoit xuakoctu (meranon) ot 20 °C o 58 °C.
Jlns HarpeBaHUsl MCIONb3YETCs HACBHIILEHHBI BOASHON mMap, MOJAIOIMICSI B MEXTpyOHOE
MPOCTPAHCTBO TEIUIOOOMEHHHMKA IO W30BITOYHBIM JaBleHHEeM 2 Krc/cM?.  ATmocdepHoe
nasnenue 745 MM pt. cr. TennoBeiMu noTepsmu npeHedpeds. [Ipu pacuére ydecTsb 3arps3HeHUs
CTEHOK TPYO TETI00OMEHHUKA.

XapaKTepUCTUKU TEIJI000MEHHHKA:

[Tnomans nosepxuHoct 4 = 61 M*, uameTp koxyxa D = 600 MM, niuna Tpy6 L = 3 M,

auametp Tpyo 25x2 MM, uncio XoaoB k = 1, yucno Tpyd N = 257

KonTposbHas pabora no teme 3

B HenpepbiBHO JeHcCTBYyIOIIEM HacaJo4HOM abcopOepe MpOM3BOIUTCS YJIaBJIMBaHUE MapoB
OeH30J1a U3 TTAPOBO3IYIITHON CMECH YUCTHIM COJIIPOBBIM MAaCIIOM IPH CIIEAYIOUINX YCIOBUSIX:

1) IpoussoaurensHocTh abcopOepa 1000 MP/4 MapoBO3LYIIHON CMECH;

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

3) Conep:xannie 6eH3051a B UCXOAHOU cmecH 5% 00.;

4) YnasmuBaercs 80% moctynaroniero B abcopoep 6eH3017a;

5) Konuentpanuss OeH3oma B BbITEKaromeM Hu3 alcopbepa Macie coctaBiser 75%, oOT

. . XL=0.75 F( Y,
paBHOBeCHOI/I C KOH].[CHTpaI_II/IeI/I BXOIALICTO I'a3a " [ " } .

6) Quametp abcopbepa 1 m;

7) Hacanka u3 xoner Pammra 25x25x%3;

8) Koaddunment cmaunBanus Hacaaku 0,95;

9) Kosdppumuent macconepenaun K, = 0,7 xr 6en3omna/(m*-gac-Kr 6eH3011a/KT BO31L.);

j?$ :(}.S'r?

10) YpaBHeHHE paBHOBECHOH JIMHUH
Onpenenurs:

1) Beicoty Hacangku

2) Pacxon norsoTturens

(OTHOCI/ITCJ'ILHBIC MaCCOBBIC I[OJ'II/I).
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CocTaBuTh cxemy ammnapara

KounTtpoubHas padora mo reme 4

B pextudUKaMOHHYIO KOJOHHY C CHUTYAaTbIMHM MEPEIMBHBIMHM TapejKkaMH IOCTyHaeT Ha
pasneneHue OMHApHAs CMECh OCH30JI-TONYOJI, cojeprkaHue OeHzona B kKoTopo 35 % macc. B
npoliecce paszeneHust noiay4aroT 3,6 T/4 qucTuiuiATa, coiepxamiero 94 % macc. OeHzona, u
KyOOBYIO HJKOCTb, cofepxaiyio 94 % macc. tonyona. [/laBieHue B KOJIOHHE HOPMaJIbHOE
atMocdepHoe. OTHOCHUTENIbHAS 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 [ xmumnenna wia

3) AnamMeTp KOJIOHHBI 110 €€ HUKHEMY CEUEHUIO, IIPUHSAB TEMIIEPATypy KUAKOCTU U IIapa B 3TOM
cedeHuH npudau3uTenbHo paBHbiME 110 °C

4) BeicoTy KO0HHBI, eciu Tapenpdarbiii KIIJ[ kononHbl coctaBnser 60%, a paccTOsIHME MEXTY
tapenkamu 0,5 M

5) IlocTpouts paboure TMHUU PEKTUPUKAITMOHHON KOJOHHBI

3.1.2. MeTroanueckue MaTepuaJibl, OIpeaessiloNIHe MPoUeayPbl OUEHUBAHMUS 3HAHWIM,
YMEHHH, HaBBIKOB M (WJIH) ONBITA JAEATEJbLHOCTH B XOJe TeKYIlero KOHTPOJS
ycneBaeMoCTH

Keiicbl (cuTyanuu u 3a1a4M ¢ 3aJaHHBIMHU YCJIOBUSIMH)

OOyyaromuiicss JOMKEH YMETh BBIJCIUTh OCHOBHBIE TIOJIOKEHUS M3 TEKCTa 3ajJauu,
KOTOpbIE TPEOYIOT aHajIM3a U CIyXaT YCIOBHSIMHU perieHus. VIcXoas U3 MOCTaBIeHHOTO BOIIPOca
B 3a/laye, MONBITaThCS MAaKCUMaJbHO TOYHO OINPEAETUTHh MPOOJIEeMy U COOTBETCTBEHHO PEIIMThH
ee.

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

Kpumepuu oyenusanuss — O1jeHKa yUUTHIBAET METOJbI M CPENICTBA, UCIIOJIb30BAHHBIE TIPU
peIIeHNuN CUTYaIIMOHHOM, IPOOJIEMHOM 3a/1a4H.

OneHka «omauyHO» CTaBUTCA B CiIydae, KOTJa OOy4YalOUIMiiCS BBIMOJHUI 3a/laHUe
(pemmi 3aavy), UCIONB3YS B MOJTHOM 00BbEME TEOPETHUECKHE 3HAHUS U MTPAKTUUECKHE HAaBbIKHU,
MOJTy4EHHBIE B MpoIiecce 00yUeHusI.

OneHka «xopouwto» CTaBUTCS, €clii 00yUaIOLIUICS B 11€JIOM BBIIIOJIHUI Bce TpeOoBaHUS,
HO HE COBCEM YETKO OIpPENENSEeTCs ONopa HAa TEOPETHUYECKUE IIOJIOKEHMSI, M3JI0KEHHBIE B
HAy4YHOU JUTepaType Mo JAHHOMY BOIIPOCY.

OreHka «y0oeremgeopumenbHo» CTABUTCS, €CIIM 00YUaIOIIUIICS MOKa3aJl MOJI0KHUTEIbHbIE
pe3yJIbTaThI B MPOLIECCE PELICHUS 3a4a4u.

OneHka «Hey0o61emeopumenbHoy» CTABUTCS, €CIU OOy4aroIIMHCS HE BBIMOJHWI BCE
TpeOoBaHUSI.

KonTposbnas padora

OnenuBaeTcsi HEe TOJBKO TIJIyOMHA 3HAHMM MOCTaBIEHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTh TUCHbMEHHO.

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

OrneHka «omauuHO» CTaBUTCS B CIIydae, KOT/1a COOJIIOICHBI BCe KPUTEPHH.

OneHka «xopouwto» CTaBUTCS, eclii O0ydaroluiicss TBepJO 3HAeT MaTepuai, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT NPAKTUYECKyl O0a3y, HO [OIyCKaeT HeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOY4YalOUIMICA OCBOMJ  TOJBKO
OCHOBHOM MaTtepHall, HO HE 3HAeT OTAENIbHBIX JeTalled, T0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApPYyIIAET IOCIEA0BATEIbHOCTh B H3JIOKEHUM MaTepuana,
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3aTpyJHAETCS C OTBETAMM, IIOKAa3bIBA€T OTCYTCTBUE JIOJDKHOW CBS3M MEXAY aHAIU30M,
apryMeHTaluen 1 BbIBOJaMH.

OueHka «HeyooeremeopumenvHoy CTaBUTCA, €CIM OOydYaroIIMICs HE OTBEYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.
3.2. OueHoYHbIe MATEPHAJIBI JIS1 IPOBEACHHUS IIPOMEKYTOYHON aTTeCTalluH
3.2.1. Kputepum ouleHKM pe3yJabTaTOB 00yUeHus N0 JMCHUILIHHE (MOAYJII0)

MIxana Pe3yabTarthl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHMSs
OLICHHBAHMA o0yyeHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,

JIOTHYHO, TIOCIIEAOBATEIIFHO M TPAMOTHO €T0 H3JIaraeT, ONHUPasiCh Ha 3HAHUS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEPaTyphl,

- Ha OCHOBE CHCTCMHBIX HAYYHBIX 3HAHUH JeiTaeT KBaTHU(QHUIMPOBAHHEIC
BBIBOJIbI M1 00001IEHNS], CBOOOIHO ONIEPUPYET KATETOPUSIMH U MOHSATHIMHU.
VYmeer: - oOydJaromuiics yMeeT CaMOCTOSITENIbHO M INPAaBUJIBHO pelarh y4eOHO-
npoeCCHOHANBHBIC  33Ja4ll WM 3aJaHWs, YBEPEHHO, JIOTHYHO,
MOCJIEIOBATENEHO U apTYMEHTHPOBAHO M3JIaraTh CBOE pPEIIeHHE, CIIONb3YS
HAYYHBIC [TOHATHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Brnaneer: - 00ydaromuiicsl BIaJeeT paluoOHAIBHBIMA METOJaMH (C MCIIOJIb30BaHHEM
paIMOHATBHBIX METOAMK) PEIICHUS CIOXKHBIX MPO(PECCHOHANBHBIX 3a/1ad,
MPE/ICTaBICHHBIX JICTOBBIMH UTPaMH, KeHCaMHt | T.J1.;

[Ipu pemerny IPOIEMOHCTPHUPOBAI HABBIKA

- BBIJICJICHUS TJIaBHOTO,

- CBS3KOW TEOPETHUYCCKUX TMOJOKECHHH C TpeOOBAHWSIMH PYKOBOMISIINX
JIOKYMEHTOB,

- N3JI0’KEHMS MBICIIEH B JIOTHYECKOW IOCIIeI0BAaTEIbHOCTH,

- CaMOCTOSTEIIFHOTO aHaJIn3a (haKThl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aMMOCBSA3U U JUAJICKTUYCCKOM Pa3BUTUM.

XOPOIIO 3Haer: - o0yuvaroImuiicsi TBEpAO YCBOWJI MaTephal, JOCTATOYHO I'PAMOTHO €ro
M3Jaraer, OMUpasch Ha 3HAHUS OCHOBHOM M JONOJTHHUTEIEHON JIUTEPATYPHI,
- 3arpynHseTcs B (OPMYIHPOBAHUH KBATU(HUIMPOBAHHBIX BHIBOJOB M
00001IIeHN, OIlepupyeT KaTeropusiMH W MOHATHSAME, HO HE Bcernaa
MIPaBWIHHO WX BEPUQHUIIUPYET.

Ywmeer: - 00yYalOIIHIiCsl yMEET CaMOCTOSTELHO U B OCHOBHOM NPABUIILHO PEIIaTh
yueOHO-IpoecCHOHANIbHBIE 3a/la4d WM 33/IaHHs, YBEPEHHO, JIOTMYHO,
MOCJIE/IOBATENIFHO M apryMEHTHPOBAHO H3JIaraTh CBOE pEIICHHE, HE B
MOJHOM MEpPE HCIOJB3Yys HAYYHBIC NOHATHUA U CCHUIKKM Ha HOPMATUBHYIO
0asy.

Brnaneert: - O0ydJarouiics B IEJOM BIAJCET PAlMOHATGHBIMA METOAAMH PEIICHHUS
CJIOKHBIX TTPO(PECCHOHATBHBIX 3a/1a4, PECTABICHHBIX JISIOBEIMU UTPaMH,
KelicaMu U T.1I.;

[lpn pemeHHH CMOr NPOJEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTH HaBBIKOB,

- BBIICTICHHUS TIIABHOTO,

- U3JI0KEHHS MBICTICH B JIOTMYECKOW MOCIIeI0BATEIbHOCTH,

- CBS3KH TEOPETUYCCKHUX IMOJOXKCHUH C TPEOOBAHHAMHU PYKOBOMISIINX
JIOKYMEHTOB,

- CaMOCTOSTENIFHOTO aHaiu3a (haKThl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBSI3H M TUAIEKTHUECKOM Pa3BHTHH.

YAOBJIETBO- 3HaerT: - 00y4aroIuiicss OpUEHTUPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSETCS B €ro
PUTEJIBHO H3JI0’KEHUU,
- IIOKAa3bIBAET HENOCTATOYHOCTH 3HAHMN OCHOBHOM M JOMIOJIHHUTEILHON
JUTEPaTypHI;

- c1abo apryMeHTUpPYeT Hay4YHbIE TOJI0KCHUS;

- IPAKTHYECKH HE CITIOCOOCH CPOPMYINPOBATH BEIBOIBI M 0000IICHHS;

- YaCTHYHO BJIaJICET CUCTEMOM MOHSATHH.

VYmeer: - o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-Ipo(decCHOHAIBHYIO
3ajady WIM 3aJaHue, HO JOIycKaeT OMMOKH, c1abo apryMeHTHPYET CBOE
pelIeHre, HEeJOCTaTOYHO HMCIIONb3YeT HAyYHbIC TOHATHS U PYKOBOSIIHE
JOKYMEHTEL

Brageer: - oOydJaromuiicss BiageeT HEKOTOPHIMH PAalHOHAIBHBIMH METOJAMH
peLIeHUs]  CIOXHBIX  MpOQEeCCHOHAIBHBIX  3ajad,  IMPEACTaBICHHBIX
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JIETIOBBIMU UTpaMH, KeiicaMu U T.J1.;

IIpu pemienny NpoaEMOHCTPUPOBAT HEJOCTATOUHOCTh HaBBIKOB

- BBIJICJICHUSI TJIAaBHOTO,

- U3JI0’KEHHS MBICJICH B IOTUUECKOM MOCIIEA0BATEIbHOCTH,

- CBS3KM TCOPETUYCCKHX IMOJOXKCHAN C TPCOOBAHHUSIMHU PYKOBOMISIINX
JIOKYMEHTOB,

- CaMOCTOSTEIFHOTO aHau3a (akThl, COOBITHI, SBJICHUMN, MPOIECCOB B HX
B3aMMOCBSI3U U JUAJIEKTUYECKOM Pa3BUTHM.

HEYJOBJIETBO- 3Haer: - 00ydaroIHiics HE yCBOWII 3HAUNTENIFHON YacTH MaTepHaa,;
PUTEJIBHO - HE MOET apryMEHTUPOBATh HAyUYHbIE [1OJIOKECHHUS;

- He (GOPMYITHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB M 0000IICHHUI;
- HE BIIaJI€eT CUCTEMOM MOHATHI.

VYmeer: oOyuaronuiics HE MOKa3al yMEHHE pelraTh yueOHO-MPOheCcCHOHATBHYO
3324y WIH 3aaHHE.

Brageer: HE BBIIOJHEHBI TPeOOBaHUSA, NPEABIBIIEMbIC K HABBIKAM, OLCHUBAEMbBIM
«YIOBJICTBOPHUTEILHOY.

3.2.2. KoHTpoJibHBIE 3a1aHUS H/WJIH MHbIe MAaTepHaJIbl 1Jisl IPOBeJeHUs NMPOMEeKYTOYHOM
arrecTanuu

Cnucok BONPOCOB /Ul YCTHBIX OTBeTOB (BapuaHThbl Tecta). TekcThl mpolJeMHO-
AHAJIMTHYCCKHUX H (WJIN) NPAKTHYECCKUX Y4eOHO-IPodecCHOHANBHBIX 3a1a4

1.

2.

@

10.

1.

12.

13.

14.

BeiBon ypaBHeHns HepaspelBHOCTH. Kakoil BHJI HMMeEET JTO YpaBHEHHE IIPU
CTallMOHAPHOM TEUEHUU HECKUMAEMOU Cpeibl U ITPU HEYCTAHOBUBILEMCS] TEUECHUH.
BoiBon ypaBHenuss HaBbe — Crokca [uist onHoMepHOTo aBrxkeHHUs. KakoB ¢uznueckuit
CMBICJI CJIaraeMbIX?

[IpoBeaute  momoOHOE npeoOpazoBanne  ypaBHeHuid  HaBwe-Ctokca — mst
HEYCTaHOBUBIIIETOCS TEUEHHsI C IOJIyueHHEM OOOOILICHHBIX NEPEeMEHHbIX (KpUTEpHEB
TUAPOANHAMUYECKOTO ToA00us). KakoB oOmmii BHI KpUTEPUATHLHOTO ypaBHEHHS
IIPUMEHUTEIIBHO K 3a/1a4€ ONPEENICHUs TOTeph Harnopa (naBieHus)? OU3n4ecKuil CMbICIT
KpUTEPUEB MO100USL.

IIpeoOpasoBanue ypaBHeHuid HaBpe — Crokca ans nokoseidcs xuakoctu. Kak
MOJIyYUTh ypaBHEHUS Diijiepa, OCHOBHOE ypaBHEHUE THIPOCTATHKHU.

BeiBog nuddepeHnmanbHbIX ypaBHEHUH Dilnepa A TE4eHUs UACATbHON KHUIKOCTH.
Uem oTiinyaeTcs ujealibHas KHUAKOCTb OT PeabHOMU?

BriBog nuddepeHnmanbHbIX ypaBHEHHH Diiepa JUisi pABHOBECHS KUAKOCTH.

BoiBenuTe ocHOBHOE ypaBHEHUE TUapocTaTUku. Has3oBuTe mpakTHUecKHe MPUIIOKEHUS
3TOrO0 ypaBHeHus. 3akoH Ilackans.

BoiBos1 ypaBHEHUS [T paciipeleleHHsl CKOPOCTHU O paguycy TpyObl IpU CTallHOHAPHOM
JJAMUHAPHOM TE€YEHHH.

BbiBo1 ypaBHEHHS MOCTOSHCTBA pacxoja s KaHana (TpyOonpoBoja) ¢ MepeMEHHBIM
IIOTIEPEYHBIM CEUECHUEM.

BoiBon ypaBHeHus g pacuera KO3(PQUIMEHTa THIPaBIMYECKOTO TPEHUS Ipu
JAMUHAPHOM JIBM)KEHUH JKUAKOCTH B TPyO€ KPYIJIOTO MONEPEYHOr0 CEUSHHUS.

BoiBon ypaBHenust bepnymnu s uaeanbHol kuaxoctd. KakoB ¢u3myeckuil cMbIci
cilaraeMbIX 3TOro ypaBHeHus? llpuBenurte mpuMepbl NPaKTHUYECKOTO HCIOJIb30BaHUS
3TOr0 ypaBHEHHUs (M3MEpPEHUE pacxo/a).

BeiBog ypaBHenust bepHymim ans uaeanbHOH OkuAKocTH. ONUIINTE OCOOCHHOCTH
JBIKEHUsl peanbHOU XUIAKOCTH. IIpuBenure BUI ypaBHeHUs bepHyium Uil peanbHOR
xuakoctu. Kakos ero sHepreTnyeckuii cmsicia?

Hamop nacoca, ero sHepretmyeckuid cMmbIcia. BbeiBog ¢opmMysbl I pacdera Hamopa
IPOEKTUPYEMOr0 K YCTaHOBKE Hacoca. BeiBoj ¢opmyinsl g pacuéra Hamopa
JEHCTBYIOIIEro Hacoca (Yepe3 Moka3aHus MaHOMETPa U BaKyyMMETpa).

BeiBog ¢opmynbl ans pacdera BBICOTHI BcachlBaHUs Hacoca. OT Kakux (akTopoB
3aBUCHUT JIOIyCTUMasi BbICOTa BcachiBaHUS HacocoB? OTBeT 000CHYWHTE aHaIM30M
(bopMyIIbI 115 pacyeTa BHICOTHI BCACHIBAHMUS.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

3akoH BHyTpeHHero TpeHuss HplOTOHa, mNpHUBEOUTE €ro BUA C HEOOXOAUMBIMU
nosicHeHusAMH; JlnHaMuueckuil 1 KuHeMaTH4eCKUi Ko3(ULIMEHTHI BI3KOCTH.

Uro Takoe TUAPAaBIMYECKUI paauyc U OKBUBAJIEGHTHBIM auamerp? Pacuer
SKBHUBAJIEHTHOTO JUaMeTpa B KaHaje ¢ HEKPYIJIBIM MolepeuHbiM ceueHueM. [Ipuseaure
IIPUMEPBHL.

Oxapakrepu3yiiTe JamuHapHoe W TypOysneHTHoe TedeHus. OOImme XapaKTepUCTHKH
TypOyneHTHoro TeueHus. Mzo0pa3ute, NOSICHUTE U COMOCTABbTE MPO(UIN CKOPOCTEH B
TpyOoIpoBoe Mpu TypOYICHTHOM U JaAMUHAPHOM PEXHMAaX TEUEHUS )KUJIKOCTH.

Pacuer nuamerpa TpyOompoBoza, BHIOOP pacyeTHBIX CKOPOCTEH MOTOKAa W NPUMEpHbIE
YHCIIEHHbIE UX 3HAUEHUS JJIs KalleabHbIX KUIKOCTEH, Ta30B, apoB.

OnpeneneHne TUAPABINYECKOIO CONPOTUBICHUS B TpyOompoBoaax u ammapaTtax. Kax
ONpe/ENAOTCA TMOTEepH Hamopa Ha TpPEeHHWE MpH JIAMHUHApDHOM U TypOYJIEHTHOM
JIBMDKCHUU ?

[IpuBenaure u moscHuUTe rpaduyecKyro 3aBUCUMOCTb KOd((dULIMEeHTa THAPABINYECKOTO
TpeHusi OT KpuTepusi PeifHonbaca M IIEPOXOBAaTOCTH CTEHKH TpyOOmpoBoaa IpH
Pa3IMYHBIX PEKUMaX TEUEHHS KUIKOCTH.

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

[TpuBenure ¢ HEOOXOAMMBIMU TOSICHEHUSMHU PacueTHYIO (QOpMYIy Ui OIpelesIeHUs
MOTeph AaBJIeHUs (HAmopa) Mpu TEUEHUH KHUJIKOCTeH yepe3 TpyOoonpoBo sl U KaHaibl. (C
y4€TOM TPEHMsSI M MECTHBIX CONpOTUBIEHMH.) IIpMHIUIBI HM3MepeHus CcKOpocTed u
pacxosoB KUAKOCTEH B TpyOOIpPOBOJaX, OCHOBAaHHBIE Ha OINpeAeNiEeHUH Iepenaaa
JaBJICHHUS.

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

XapakTepucTuka IIEHTPOOSKHOrO0 Hacoca M XapakTepucTuka ceTtd. [lokaxkute, Kak
OIpEeIENIAETCS Hallop M MOIITHOCTh Hacoca Mpu paboTe ero Ha JaHHYIO CETh.

[lone3nast m morpebasiemass MOIIHOCTh Hacoca. Koad¢uiumeHT mose3Horo aelcTBUs
Hacoca M €ro COCTaBJIOIIME, MOACHUTE (QU3UUYECKUH CMBICT KaXJIOro M3 HUX.
[IpuBeaure ¢ HEOOXOAUMBIMU TOSCHEHUSMU (QOpPMYJTy MJii pacdyera MOIIHOCTU
JBUTATENs HacOCa.

Kak Bnuser TteMmmeparypa nepekaunBaeMON IKUAKOCTH Ha MPElEiIbHYI0 BBICOTY
BcachlBaHUsT HacocoB? OTBeT 00OCHYWTE aHATU30M (GOPMYJbI A pacdera BHICOTHI
BCaChIBaHUSI.

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

N300pa3ute cxeMy yCTpOHCTBA M OINUIINUTE JIeHCTBHE TOPIIHEBOIO HAcoca, COMOCTAaBUB
€ro ¢ HacocaMH JIPYTHX THUIIOB.

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

N300pa3ute cxeMy yCTpoiCTBa M ONHUIIMTE JIEHCTBHE IUTYHXEPHOTO Hacoca JABOWHOIO
NeMCTBHSL, COMOCTABUB €ro ¢ HACOCOM MPOCTOTO JIEHCTBUS.

N300pa3ute cxemy ycTpoiicTBa M ONUIIMTE JEHCTBHE MeMOpaHHOTO (JIuadparMoBOro)
MOPUIHEBOT'O HACOCA, HA3BaB 00JIACTU €Tr0 MPUMEHEHHUS.

Hacocel 111 mepekauku XUMHUECKH arpecCHBHBIX KHIKocTed. M3obOpasure cxemy
YCTPOWCTBA M OIHUIITUTE ACHUCTBUE OJTHOTO M3 HHUX (TI0 BBIOOPY).

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

N300pa3ute cxeMmy YCTpOMCTBa M ONHUIIUTE JEHCTBHE IIECTEPeHYaToro Hacoca,
COIIOCTaBUB €0 C HACOCAMHU JPYTHX THIIOB.

N300pa3ute cxeMy YCTpoiCTBa M ONMIIMTE JAEHCTBHE IEHTPOOEKHOro Hacoca,
COIIOCTaBUB €0 C HACOCAMH JPYTHX THIIOB.
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ComocTaBbTe JOCTOMHCTBA M HEAOCTATKU IIEHTPOOEKHBIX M TOPIIHEBBIX HACOCOB,
Ha3BaB OCHOBHBIE 00J1aCTU UX MPUMEHEHHUS.

N300pa3ute cxeMy YCTpOHCTBa ¥  ONMIIUTE JCHCTBHE  OJHOCTYIEHYATOTO
LEHTPOOEKHOTr0 Hacoca, COMOCTaBUB €ro ¢ MHOTOCTYNEHYaThIM LEHTPOOEKHBIM
HAacoCoOM.

N3o6pa3ute cxeMy ycTpoHCTBa U OMUIINTE JIEHCTBUE OCEBOTO (MPOIEUIEPHOr0) Hacoca,
COIIOCTABUB €r0 ¢ HACOCAMU JAPYTHUX TUIIOB.

[Torennman nepenoca sHeprun. BeIBOJ ypaBHEHHE MepeHOCa.

BeBon nuddepeHnnanibHOro  ypaBHEHHMS KOHBEKTMBHOTO —TemjiooOMeHa @Dypbe-
Kupxroda. Bua ypaBHeHus /Ui CTaIMOHAPHOTO U HECTAIIMOHAPHOTO TEIJIO0OMEHa.
Ilepenoc Temna KoHBeKIMeW. YpaBHeHue TeruootAaud. IlomoOHoe mpeobpazoBaHue
nudepeHInaIbHOr0  yYpaBHEHHUsI KOHBEKTHUBHOro TtemnooomeHa ®ypoe-Kupxroda.
Kpurepun ®@ypre, Hyccensra, Ilekne, [Ipanaris.

BriBon nuddepennmanbHOro ypaBHEHUs TEIUIONPOBOJHOCTH JUIS YCTAHOBHBILETOCS U
HeycTaHOBUBIIErocs npouecca (u3 ypasHeHus Oypose-Kupxroda). KakoBel pazmepHoCTh
u ¢pusnyecKuil cMbica ko3 PUIMeHTa TeIIONPOBOIHOCTH?

BbeiBo ypaBHEHMS aAIMTUBHOCTH TEPMUYECKUX CONPOTHBICHUN IPHU TEIUIONEPEIAde C
ITOCTOSITHHBIMM TEMIIEPATyPaMH TETUIOHOCUTENIEH [l TUIOCKOW CTEHKH.

Ces3p koo duuuenta Teronepeqayd U KOd(GUIMEHTOB TEIJIOOTIA4Yd  MPH
TEIJIoNepeiaye ¢ NOCTOSHHBIMU TEMIEPATYpaMu TEIIOHOCUTEINEH ISl TUIOCKOW CTEHKHU.
KakoBa pa3MepHOCTb U KakoB (pU3HUYECKHI CMBICHT ITHX KO3()HUITUEHTOB?

BrIiBOI ypaBHEHUI TEITIONPOBOJHOCTH Y€pPE3 OJHOCIOWHBIE U MHOTOCJIIOWHBIE IIJIOCKUE
CTeHKM Il CTallMOHApHOTO mpolecca. M3o00pasute rpadudecku NpopuiIn U3MEHEHUS
TEMIEpaTypbl MO TOJIIMHE TaKUX CTEHOK, pa3inyaromuxcs KodpduureHTaMmu
TEIIOIPOBOJHOCTH.

BeiBOg  ypaBHEHHH  TEIUIONPOBOJHOCTH  Ye€pe3  IWIMHAPUYECKHE CTEHKH A
CTallMOHApHOTO mpouecca. Ilpu Kakux yCIOBHSIX MOXHO TNpaKTHUYECKH NpeHeOpeub
KpPUBU3HON UWJIMHIPUYECKON CTEHKH, CBEAs 3aJadyy K TEIJIONPOBOJIHOCTH Yepe3
IUIOCKYIO CTEHKY?

BriBon ypaBHeHuMs Ui pacdera JBWKYLIEH CWIIBI TEILIONEpENadyd IPU NEPEMEHHBIX
TeMIepaTypax TeIUIOHOCUTENIeH BJI0b MOBEPXHOCTH TEIJIOOOMEHA.

MexaHu3mbl TepeHoca HHeprud B (opMe TEeIUIOThl B JKMJIKOCTSIX M rasax.
DeHOMEHOJIOTMUECKUH 3aKOH IlepeHoca 3Hepruu Oypee.

TemrmiepaTypHO€E 10JI€ M TEMIIEPATYpPHBII TPAJUECHT.

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

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

Omnpenenenne TOMMMHBI CII0s TEMJIOBOM U30JIALIUN.

B3anmHoe HampaBieHue JBWKEHUS TeIUloHOcuTened. CpaBHEHME TPSAMOTOKA C
IIPOTUBOTOKOM.

@usnueckuil cMbicn  TeroBbIX kpurepueB Hyccensta wm  Ilpannrnsa. Haszosute
IIPUMEpPHBIE UHUCJICHHbIE 3HaueHUs Kputepus [lpaHarnsg uid ra3oB M KaleJbHBIX
JKUIIKOCTEM.

Kak onpenensercs KOIMYECTBO TEIUIOTHI, IIE€PENABAEMOM JIyUYEUCIIyCKaHHEM IIpH
B3aMMHOM HU3JIy4YE€HHH JIBYX Tel?

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

Hanummre ypaBHeHus TemonepeAauyn M TEIIOOTAa4Yd. UYTo sBiseTcs ABWKYIIMMH
cHJIaMu 3TUX TpoueccoB? KakoBbel pa3sMepHOCTH U PU3NYECKUI CMBICIT KOIPHUIINECHTOB
TEIUIO0TIa4YM U TeIuIonepesaun?
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YpaBHEHUsI TETJIOBBIX OalaHCOB MPHU U3MEHEHUH U 0e3 N3MEeHEeHuUs (a30BOro COCTOSHUS
CUCTEM.

Omnpenenenne NoTepp Tella CTEHKaMU allliapaToB B OKPYXKAIOLIYIO CpENy.

KakoBbl JTOCTOMHCTBA W HENOCTATKU KCIOJIb30BaHHUS TOMOYHBIX Ta30B B KauecTBe
TEIJIOHOCUTENEN 171 TOJBO1a Teruia?

BonsHolt map kak Teruionocutenb. HazoBuTe o6macTu ero mpuMeHEHHsI, TPEUMYIIeCTBa
U HENOCTaTKH Iepel APYTMMH TeIUIOHOcUTeNnAMH. Kakoil map M modeMy warie
WCIIONIB3YEeTCS B KadeCTBE TEIJIOHOCHUTENS — HACBIIEHHbIM Wi neperpersiii? Kak
OIIpEAEIIAETCS pacxo/] apa Ipy 3aJaHHOW TEIUIOBOM Harpys3ke?

KakoB o00mmii BHI KpUTEpPHAJIBLHOTO YpaBHEHHUS M pacuera KodpuiueHTa
TEIUIOOT/Aa4YH MPHU MPUHYIUTEIHHON KOHBEKIIMU 0€3 M3MEHEHHs arperaTHOro COCTOSHHSL.
[IpuBenute BbIpaKEHUS COOTBETCTBYIOIIMX OOOOIICHHBIX IEPEMEHHBIX (KpUTEPUEB
moao0us).

I'padmyeckn m300pazute 3aBUCUMOCTH KO3(PPUIIMEHTa TEIUIOOTAAaYd MpPU KUIIEHUU OT
Pa3HOCTH TEMIIEPATYpP MEKAY CTEHKOM M KUIISAIIEH KUAKOCTHIO U OT YJIEIbHON TEIIOBOM
Harpy3ku. OnUIINUTEe OCHOBHBIE PEXKUMbI KUTICHUSI.

Kak ocymecTBiseTcss 0TBOJ KOHAEHCATa TP MCIOIb30BaHUM BOJSHOTO IIapa B KA4eCTBE
TermoHocurens? KakoBo Ha3HAYEHWE U MPUHITUITBI ACHCTBUS KOHJIEHCATOOTBOIYUKOB?
HazoBute u comocTtaBpTe Ipyr ¢ APYroM OCHOBHBIE TEIJIOHOCHTEIH, HUCIIOJIb3YEMBIE B
XUMHYECKON MPOMBIIUIEHHOCTH I OTBOJIA TETIOTHI.

HazoBute u comocrtaBpTe Ipyr ¢ APYroM OCHOBHBIE TEIJIOHOCHTEIH, HUCIIOJIb3yEMBIE B
XUMHYECKOH MPOMBIIUIEHHOCTH IS [TO/IBOJIA TEIJIOTHI.

IIpuMeHeHNEe BBICOKOTEMIIEPATYPHBIX IPOMEKYTOUHBIX TeIuloHocuTene. Haszosure
o0iacTu U cnocoObl MX npuMeHeHus. [IpuBenuTe npumMepsl TAKUX TEIUIOHOCUTENEH.
B3aumuoe uznydenue ten. Kak onpeznensiercs ko3 puumeHT B3aMMHOTO U3Ty4YeHUs?
KakoB o00mmii BHI KpUTEpPHAIBHOTO YpaBHEHHUS M pacuera Kod(puiueHTa
TEIUIO0TIa4M MIPU €CTECTBEHHON KOHBEKIMHU? ONUIINTE, KaK MOJYyYEHO BBIPAKEHUE IS
kputepusa ['pacroda (c HEOOXOIUMBIMH TMOSICHEHUSIMH U 0003HAYEHHUSIMH BXOJSIIUX B
HETro BEJIMYMH).

Kak u moueMy BiusSeT THAPOAMHAMUYECKUN PEKUM TEUEHUS JKUIKOCTH B TpyOe Ha
ko3 duuueHT Temnooraaun? M3zo0pasure U nMosicHUTE MpUMEpHbIE MPOYUIN U3MEHEHUS
CKOPOCTH M TEMIIepaTypbl B IONEPEYHOM CEYEHUHM TPyObl NpU JTaMHUHAPHOM M TpU
TypOyJIEHTHOM peXHUMax.

Bnusinue B3aMMHOTO HampaBieHUs JABMKEHUS TEIUIOHOCUTENEH Ha CPETHION JABIKYIILYIO
CHIly IIpolecca. B Kakux cilydasx CpeiHss JBHWXKyIas CHUJa HE 3aBHCHUT OT B3aMMHOIO
HaIlpaBJIEHUS ITOTOKOB?

Omnpenenenue TemmepaTypbl CTEHOK TEIUIOOOMEHHBIX ammaparoB. s kakux menei
TpeOyeTcst 3HaTh TeMIIepaTypbl CTEHOK B XOJI€ pacyeTa TeII00OMEHHBIX anmnapaToB?
Termnoornaua npu KoHAeHcauuu (omucaHue mporecca). YTo Takoe IJICHOYHAs U
KarenbHas KoHJeHcanus? OT KakuX MapaMeTpoB 3aBHCUT KOA(POUIMEHT TEIUIOOTIauH
IIPY KOHJEHCAIUH.

Terootnaua npu kuneHuw (omucaHue mnpouecca). OOmui BUI ypaBHEHHM s
ornpeneneHus K03 UIMeHTa TeIUIO0TAAYH PH KUIIEHUH.

[IpuBeauTe cxembl 000TpeBa anmnapaToB «OCTPHIM» U KTITYXHM» apoM.

OOBsicHUTE MPUHIIMIT ASUCTBUS KOHCHCATOOTBOAUMKA. [IprBeiuTe cxeMmy ycTpoicTBa.
N3o0pazute cxemy yCcTpOMCTBa KOXKYXOTPYOHOTO TETUIOOOMEHHHKA.

N300pa3ute MHOTOXOJOBOH 1O MEXTpyOHOMY TPOCTPAHCTBY KOXKYXOTpPYOHBIN
TEMI000MEHHUK.

N300pa3ute 100y10 KOHCTPYKILUIO MHOTOXOJIOBOTO KOXKYXOTPYOHOTO TETJI000MEHHHKA.
UeM OTIMYAIOTCS OJJTHOXOJIOBBIE TEIIOOOMEHHUKHA OT MHOTOXOJOBBIX?

Kakue Bbl 3HaeTe KOHCTPYKIMHU TEIJIOOOMEHHHKOB C KOMIICHCAILlMEH TeMIepaTypHbIX
yanuHeHui TpyO u koxxyxa. M300pazure r00y10 KOHCTPYKIUIO MO BallleMy BBIOOpY.
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81. M300pa3ute cxeMy yCTpOHCTBa KOXKYyXOTpyOHOro M JIBYXTpYyOHOro («Tpyba B TpyOe»)
Ter1000MeHHUKOB. (ComocTaBbTe JOCTOMHCTBA M HENOCTAaTKM OSTUX alllaparoB U
HA30BHUTE O0JIACTH UX MIPUMEHEHHUS.

82. N300pa3ute cxemy yCTpPOWCTBA M ONMUIINTE MIPUHIUT JCHCTBUS TETNIOOOMEHHUKA «TpyOa
B TpyOe». ComocTaBbTe 3TH TEMI00OMEHHHUKH € KOKYXOTPYOHBIMH.

83. U300pa3ute cxeMy yCTpOWCTBA M ONUIIUTE TMPUHIUIN JEUCTBHUS IJIACTUHYATOTO
TEIIO0OMEHHUKA s >kuakoctedl. CormocTaBbTe JIOCTOMHCTBA M HEJOCTAaTKH 3TOTO
anmapara ¢ KOXyXOoTpyOHBIM TEIII000OMEHHUKOM.

84. N300pa3ute cxemy yCTpOCTBa CHMPAIBHOTO TEIUIOOOMEHHUKA. YKa)KUTE TOCTOMHCTBA
Y HEeJIOCTaTKH 3TOT0 ammapara.

85. M300pa3ute cxeMy YyCTpOWCTBA UM ONMIIMTE TMPHHLIUN JEHCTBUS OPOCHTEIBHBIX
XOJIOJMJIBHUKOB. Y Ka)KUTE UX JTOCTOUHCTBA U HEJTOCTATKH.

86. M300pa3utre cxeMy YCTPOHCTBA M ONUINWTE MPUHIMI JEHCTBUA IOTPYNKHBIX
(3MEEBUKOBBIX) TEMJIOOOMEHHUKOB. YKaXXUTE MX JOCTOMHCTBA W HEJOCTATKH, O00JACTH

IIPUMEHEHHUS.

87. IlpuBeaute cxemy yCTpoWcTBa  JIOOOTO  HW3BECTHOTO BaM  CMECHTEIIBHOTO
TEMI000MEHHUKA.

88. M300pa3ute WM3BECTHbIE BaM CXEMbl YyCTpoWcTBa TrpaaupeH. /[lins dYero oHuU
UCIOJIB3YIOTCA?

89. BeiBectn auddepennmanbHoe ypaBHEHHE KOHBEKTHBHOW auddysun. Paccmorperh
YacTHBIN ciyyail udQy3un B HETOABUKHOMN cpejie.

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

91. llonyuuts nuddy3uoHHble KpuTepuu mnonodus. OmnpenensieMblii U ONpeAessioNnue
kputepru. @U3HYECKUI CMBICT MAaCCOOOMEHHBIX KPUTEPHEB 10100usI.

92. Ilonyuuts YpaBHEHUE aIUTUBHOCTHU TG Gy3UOHHBIX CONPOTUBIICHUM.
CdhopmynupoBath JOMYIICHUs IPU BBIBOJIE.

93. BeiBecTH COOTHOIICHHE MEXIy KOd(PHUIIMEHTaMH Maccorepeaadyd U maccootnaun. M3
KaKMX YpaBHEHUI MMOy4yatoT K03 UIIMEHTH MacCCOOTaauu?

94. MarepuanbHblii 6anaHC W ypaBHeHHE paboueil nuHMM npu abcopOiuu. BeiBectn 310
ypaBHEHUE IpU TNPOTHBOTOKE raza M XuAKOCcTH. Kak ompexnensercs MHHMMaIbHBIN
yAENbHBINA pacxoj abcopoeHTa?

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

96. BriBecTH ypaBHEHUS JIJIs1 pacyeTa CpeIHEN IBHKYIIECH CUIIbI MacConepeaadu.

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

98. Pacuer BBICOTHI M AMAaMeETpa NPOTUBOTOYHBIX KOJIOHHBIX alapaToB CO CTYNEHYAaThIM
KOHTaKTOM (a3s.

99. Meronpl pacueTa BBICOTHI NPOTHMBOTOYHBIX KOJIOHHBIX alllapaToB C HENPEPBIBHBIM
KOHTakToM (a3. IloHsATHE TeopeTHyecKoil CTyHmeHW pas[eleHus W 4YHcia eIUHHUIL
repeHoca.

100. Meronsl pacueTa  BBICOTBI IPOTHBOTOYHBIX KOJOHHBIX  aIlllapaToB  CoO
CTyHeHYaThIM KOHTakToM ¢a3. [lonsTre Teoperndeckoit crynenu pasaenenus. K11/ mo

Mbapdpu.

101. ITosyunTs cuCTEMY ypaBHEHUI, ONUCHIBAIOIINX MPOLIECC TPOCTON MEPETOHKHU.

102. MatepuanbHblii  OamaHC Tpoliecca MPOCTOil meperoHku. Pacder konudecTBa
KyOOBOT'0 OCTaTKa, KOJMYECTBA U CPETHEr0 COCTaBa AUCTUILIATA.

103. BoiBecTn  ypaBHeHus — paboyux  JIMHUH  pEKTU(UKAIMOHHOW  KOJIOHHBI

HCIIPEPBIBHOTO JEHCTBUSA.
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104. BeiBectn  ypaBHeHume ~— pabouedl  JMHMM  JUIA  YKpEIUIAIOUIeW — 4acTH
pekTU(UKAIMOHHON KOJOHHBI. OnucaTh, Kak CTPOSIT paboyre JTMHUU Ha AUarpaMMe y—X,
copMyIMpPOBaB HEOOXOIUMBIE TOMYIICHUSI.

105. BoiBectn ypaBHeHust paOouuMx JHMHUHA JUISI  PEeKTU(PUKAIIMOHHOM KOJIOHHBI
HEMPEPHIBHOTO JACUCTBUS MPH IMOCTOSHCTBE MOJIBHBIX pacxo]ioB (a3 (¢ HeoOXOIUMBIMU
MOSICHEHUSIMH, YKa3aB O00O3HaueHust M jgonyuieHus). Kak 3aBHCUT MOJOXKEHHE AITHX
JMHUN Ha MarpaMMme y—x OT (ierMoBoro yucia?

106. A dextuBnocts (KII/) crynenu no Mapdpu. Beiectr (Ha npumepe abcopOIiim)
3aBUCUMOCTh MeX1y 3(dexkTuBHOCTBIO 0O M3phpH M YKCIOM €IUHMII IepeHoca MpHU
U7ealbHOM CMEIIECHUH KUIKOCTH U UI€aIbHOM BBITECHEHHUH Ta3a.

107. BeiBectn ¢dopmyny ans  pacyéra MHHMMAIBHOTO (PJIETMOBOIO 4YMCIA IPH
HenpepbelBHON pekTu¢ukanuy. Kakue mpUHLIMIBI UCHOIB3YIOT IJI1 ONTHUMH3ALUU TPU
orpeesieHuH (paermMoBoro unca’?

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

109. BeiBecTn ypaBHeHHME TemoBOro OanaHca pPeKTU(PUKAIMOHHONW  KOJIOHHBI
HEIpEPBIBHOTO JielicTBYs. Kak onpenensercs pacxo/l Iperolero napa B KUISATUIbHUKE?

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

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

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

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

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

115. Kputepuu nonodus MaccooOMeHHbIX npoiieccoB. VX ¢puznueckuii cMpIcI.

116. MaccooOomennslit (nuddy3nonnsiit) kpurepuii Hyccenpra. KakoBsl ero Bua u
¢buznyeckuit cmbica?

117. Hanmcate ¢ HEOOXOIUMBIMH TMOSICHEHUSMU M O0O3HAYECHUSIMHU BBIPAKEHHE JUIS

pacdera cpemHEH IBWXKYINEH CHIJIBI Maccollepeladyd B ammapaTax ¢ HENPephIBHBIM
KOHTaKkTOM (ha3 IpH YCIOBHH JIMHEWHOCTH paboueil U paBHOBECHOW JIMHUN (Ha TpuMepe
mporecca abcopbuum). CTpyKTypa TOTOKOB COOTBETCTBYET MOJCIH HIEaTHLHOTO
BBITCCHCHHUS.

118. OnpeneneHne MUHHMAIBHOTO W ONTHMAJIBHOTO pPACXOAa IMOTJIOTUTENS IpH
abcopOruu.

119. I'maponnHamMuyeckue pexuMbl B HACAJOYHBIX allliaparax.

120. Onwucath ¢ ykazaHHEM HEOOXOAMMBIX O00O3HAYeHHUH M JIOMYIIEHUH MMOCTpOeHHE

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

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

122. Hasparb (1 o00OocHOBaTh HMX HEOOXOJUMOCTH) OCHOBHBIC JIOMYIICHHS,
MPUHUMAEMbIE TPU aHAIM3€ W PACUETe YCTAHOBOK JUTSI HEMPEPHIBHOW PEKTHU(DUKAIIUN
OuHapHBIX cMeceld. Kak 3aBUCHUT BBICOTA KOJOHHBI OT (JIerMOBOTO uncia?
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123. ConocTaBUTh Apyr € APpyromMm Tapejib4aTblC U HACAAOYHBIC KOJIOHHBIC allrlapaTrhbl.
KaxoBsl MPEUMYIICCTBCHHEBIC obnactu MMPUMCHCHUA KaXXJI0I0 U3 9TUX THIIOB KOJIOHH?

124. CpaBHUTH MOJBIM pacbUIMBAIOMIMK U 0apOOTaXKHBIN abcopOepHI.

125. Pacnipumutensuble  abcopbeprl. OnucaTh NPUHLUN JIEHCTBUS, JOCTOMHCTBA,
HEJIOCTAaTKHU.

126. [IpuBectn cxemy yCTpOWCTBA W ONMCATh IPHUHIMI JEHCTBHS HACaJO04YHOU
KOJIOHHBI. J1J1s1 "ero ucnonb3yercs Hacaaka? Kakue ObIBatoT Haca ku?

127. [IpuBectn cxemy yCTpOWCTBA W ONMCATh IPHUHIMII JEHCTBHS HACaJO4YHOU
KOJIOHHBI. KakoBbI TpeOOBaHus, peIbsBIsIEMbIe K HACaJKe KOJIOHHBIX armapaToB?

128. [IpuBectn cxemy yCTpOWCTBA W ONMCATh IPUHIMII JEHCTBHS HACaJO4YHOU

KOJIOHHBL. CpaBHMTHb HAcaJO4YHBIE M TapeibyaTble KOJIOHHBIE. YKa3aTb HEIOCTATKH
HACaJ04YHbIX KOJIOHH.

129. Onucath T'HIPOAMHAMHYECKHE PEXKUMBI pabOThl HacalOuHBIX abcopOepoB.
ConocraBUTh Haca/I04HbIE U TapesibyaThle anmnapaThl.

130. N300pa3ute cxemy yCTPOHCTBA M OIUIIUTE ACHCTBHE PEKTU(DUKAIMOHHBIX H
abCcopOILMOHHBIX KOJIOHH C MPOBAJIbHBIMU TapeJIKaMH.

131. [TpuBecTn cxeMy ycTpoiCTBa M ONMUCaTh MPUHIIMIT IEHCTBUS JIFOOOTO U3BECTHOTO
BaM TapelibyaToro KOJIOHHOTO amnmapara. B uem oTinyue anmapaToB C MEPETOYHBIMU
yCTpOHCTBaMuU U 0€3 HUX.

132. [IpuBecTu cxemy yCTpoOICTBa W ONuUcaTh MPUHIMII AEUCTBUA JIFOOOTO U3BECTHOIO
BaM Tapeb4aToro amnmnapara ¢ IepeTOYHbIMU YCTPOHCTBAMU

133. [IpuBecTu cxeMy yCTpONCTBA U ONKCATh MPUHIIUT IEUCTBHUS aOCOPOITMOHHON HITH
PEKTH(PUKAIMOHHOMN KOJIOHHBI C CUTYATBIMHU TapeIKaMH.

134. [IpuBecTu cxeMy yCTpONCTBA U ONKCATh MPUHIIUT IEUCTBHUS aOCOPOITMOHHON HITH
PEKTH(PUKALIMOHHOM KOJOHHBI C KJIAITAHHBIMU TapeJIKaMu.

135. [IpuBecTu cxeMy yCTpONCTBA U ONKCATh MPUHIIUI IEUCTBHS aOCOPOITMOHHON HITH
PEKTH(PUKAIIMOHHOM KOJIOHHBI C KOJIMAYKOBBIMH TapeIKaMH.

136. N300pa3uth ¢ HEOOXOMUMBIMH OOO3HAYCHHMSIMH U TIOSICHEHUSMH CXEMBbI
YCTaHOBOK JJISl IPOCTON NEPETOHKH.

137. N3o0pazure ¢ HEOOXOAMMBIMH OOO3HAYEHHUSIMHM M TOSCHEHUSMU CXEMY
YCTAHOBKH JIs1 HEPEPHIBHON pEKTU(PHUKAIIMU OMHAPHBIX )KUJKUX CMECEH.

138. CocTaBUTh ypaBHEHHUS MaTepHaJbHOro OajaHca MpU pa3[eNeHUU CYCHEeH3UH U
BBIBECTH U3 HUX BBIPAXKEHMsI JJI pacueTa MacCOBOI'O pacXoa OCBETIEHHOM XKHUAKOCTU U
ocaJika.

139. BeiBog  ¢opmynbl s pacueTa  NPOU3BOAMTENBHOCTH  OTCTOMHUKOB  JUIS
3aIMbUICHHBIX T'a30B U CYCIIEH3HM.

140. Ocaxzaenue mnoj aAecTBUEM CHiIbl TskecTH. Cuilbl, ACHCTBYIOUIME HA YACTHUILY.
BriBecTu ypaBHEHUs 1S OIIpeieIeHHs] CKOPOCTH CBOOOAHOIO OCAXKACHHUSI 1Iapa.

141. Pacuer ckopocTu ocaxkaeHus: yacTul] cepudeckoil (opMbl 1Mo IHCTBUEM CHIIBI
TSKECTH.

142. BeiBog ¢dopmyssl i pacueTa MOTPEOHOM MOBEPXHOCTH OCaXKJICHMS YacTUIl B
OTCTOMHHUKAX JUIS 3albUICHHBIX Ta30B U CYCIICH3UM.

143. Kputepuii Apxumesa npu ocaxxaeHUU, ero GU3NIECKU CMBICT, UCIIOJIb30BaHUE B
pacuerax CKOPOCTH OCaXKACHHUS.

144. Kunetuka ocaxaenus. [ mapoannamuueckue pesxxumbl o0Tekanus tei. [Ipusectu
rpaduk 3aBUCUMOCTU KO3 PUIIMEHTa COPOTUBIICHUS Cpelbl OT Kputepus PeitHombaca.

145. [TpuBecTn ypaBHeHHE (MIBTPOBAHUS IPH IOCTOSIHHOM IEpernajae AaBICHUS K
BUIY, YIOOHOMY JJisi 3KCHEPUMEHTAIbHOTO ONpPENEICHUs CONMPOTUBIEHUS OCaJKa U
(GUWIBTPOBAIBHOM MEPErOPOAKH.

146. OcCHOBHBIE TAapamMeTpbl, XapaKTEpU3yKOIIUWe 3epHUCTBIM ciod. [lomyunTs
BBIPQKEHUS SKBUBAJICHTHOIO JUAMETpa YEpe3 YACIbHYIO IOBEPXHOCTb U JTUAMETP
YaCTHULL.
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147.

JleiictButenbHas U (UKTUBHAs (MIPUBEACHHAS) CKOPOCTH TOTOKAa B 3€PHUCTOM

cinoe. KakoBo cOOTHOIIEHNE MEXKy HUMH?

148.

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

BOCXOJSILEro MOTOKa ra3a WM XKuakocTtu. CompoBOoAMTE OTBET TpadUuecKUMU
n300pakeHUSIMU 3aBUCUMOCTEH MOTEpH JaBJICHUS U BBICOTHI CJI0SI OT CKOPOCTH MOTOKA.

149.

OxapaKTemeBaTb COCTOAHHUEC 3CPHUCTOTO CJIOA B 3aBUCHMMOCTU OT CKOPOCTHU

BOCXOJAIICTO IIOTOKA Tra3a HWIM XHUIAKOCTH. Kak pacCcuuTatb NOTCPHO HOABJICHUSA B

TICEBIO0KMKEHHOM ciroe?
150.

HasBaTh ¥ cOIMOCTaBUTH OCHOBHEIE CIIOCOOBI pasaAcCICHUA CyCHeHSHﬁ. VYkazaTp ux

MpEMMYIICCTBCHHBIC obnactn IMPUMCHCHUAA.

151.

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

MpEMMYIICCTBCHHBIC obnact IMPUMCHCHUAA.

152.

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

CXeMy YCTPOWCTBA U OMUCATh JACHCTBHE OJHOTO U3 HUX (110 BBIOODY).

153.

N300pa3uth cxemy yCTpOHCTBAa M OMMCATh ACUCTBUE OJHOSPYCHOIO IpeOKOBOTO

HENPEPBIBHO JACHCTBYIOLIETO OTCTOWHHUKA.

154.

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

" OoIIucaThb HeﬁCTBHe OIHOT'0 U3 TAKHX aIlllapaToB.

155.
MBUICYJIOBUTEIIS.

156.

N300pa3uth cxemy YCTpPOHCTBA M OMHCATh JCWCTBHE TapeiabuaToro (IMEHHOTO)

N300pa3uth cxeMy YCTpOMCTBa LMKIOHAa WM THUIPOLMKIOHA (IO BBIOOpY),

Ha3BaB OCHOBHBIE 00JIACTH HX IMIPUMCHCHUA.

157.
158.

N300pa3uth cxeMy yCTpOUCTBA U ONUCATH JeHCTBHE THAPOLUKIIOHA.
Kakue Bbl 3Haere GUIbBTPHl AN CYCHEH3UM MEPUOJUYECKOro JAeHCTBUS?

N300pa3uth cxemy yCcTpoiicTBa U OMUCATH JICUCTBHE OJTHOTO U3 HUX.

159.
160.
ra3oxooB.

N3006pa3uth cxemy ycTpoiCTBa U ONKCATh AeUCTBUE HYTY — (QUIIbTpA.
N300pa3uth cxemy yCTpOWCTBA M OMMCATh ICHCTBHE MBIJICOCAIUTENBHBIX KaMep U

3.2.3. MeTroanueckue MaTepHabl, OIpeAe/sOlNIde MPOoLeIypPbl OLECHHMBAHUS 3HAHWIA,
YMEHHUIii, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTecTAlUH
IIpoueaypa oneHnBaHus 3HAHUI (TeCT)

HpezmaraeMoe KOJIMYCCTBO 3aﬂaHHI71

20

[MocnenoBaTenbHOCTH BEIOOPKH

Onpeznenena no pasjenam

Kputepruu oueHku

- IPAaBUJIbHBIN OTBET Ha BOIPOC

«5» ecn paBmiIbHO BBITOJIHEHO 90-100% TecTOBBIX 3a1aHUi
«4» eciu NpaBUWIbHO BhINONHEHO 70-89% TecTOBBIX 3aJaHUil
«3» eciu NpaBUWJIbHO BBINOIHEHO 50-69% TecTOBbIX 3aJaHUil

IIpouenypa oneHuBaHusi 3HAHNH (YCTHBIN OTBET)

KaxXgoro pasjacia

[Ipenen anuTenbHOCTH 10 MUHyT
IIpennaraemoe KOJIMYECTBO 3aJaHUIT 2 Bompoca
ITocnenoBarensHOCTH BEIOOPKHU BOIIpocoB u3 | CiydvaiiHas

Kpurepuu onenku

- TpeOyeMBIii 00bEM H CTPYKTYpa

- M3JI0KeHne MaTeprana 6e3 pakTHIeCKux ONmooK

- JIOTHKA U3JI0KEHHUS

- UCTIOJIb30BaHKE COOTBETCTBYIOILECH TEPMUHOIOTHH

- CTHJIb PEYH U KYyJIbTypa peun

- 1oa0O0p MPUMEPOB MX HAYYHOH JINTEPATYPHI U MPAKTUKU

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

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHUS K OTBETY, OJHAKO €CTh
HeOOJIbIINE HETOYHOCTH B M3JI0KEHHUH HEKOTOPHIX BOIIPOCOB

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

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

Ilpouenypa oueHMBaHus yMeHHIl

U HaBBIKOB (pelieHHe NMPO0JIeMHO-aHAJIMTHYCCKUX H

39



NPaKTHYECKUX Y4eOHO-IPo(ecCHOHAIBHBIX 3a1a4)

IIpennaraemoe KOJIMYECTBO 3aJaHUIT 1
[TocnenoBaTenbHOCTH BEIOOPKH Crnyuaiinas
Kpurepun onenku: - BBIJICJICHUE ¥ TIOHUMaHUE MPOOIeMBbI

- yMeHHe 0000111aTh, CONIOCTABIATH PA3IUUHbIE TOYKH 3PESHUSI

- IOJTHOTA MCTIOJIb30BAHUS HCTOUHUKOB

- HAJIMYKUE aBTOPCKOM MO3ULIMU

- COOTBETCTBHE OTBETA IIOCTABICHHOMY BOIIPOCY

- HCHOJNB30BaHME COLMAIBHOTO OmbITa, MarepuanoB CMIU,
CTaTUCTUYECKHUX TaHHBIX

- JIOTUYHOCTb U3JIOKEHUS

- YMEHHE caenaTh KBaNu(UIIIPOBaHHBIC BEIBOJBI U 0000IIEHNUS C
TOYKH 3pEHUS pELICHUS TPOECCHOHATIBHBIX 33134

- yMEHHE TIPUBECTH IPUMEP

- O1IOpa Ha TEOPETHIECKUE MOTOKEHHS

- BJIaJICHUE COOTBETCTBYIOMICH TEPMHHOIOTHEH

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

«4» ecnu B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/ISI K OTBC€TY, OJHAaKO €CTb

HC6OJ'II)1HI/Ie HETOYHOCTHU B H3JIOKCHHUU HCEKOTOPLIX BOIIPOCOB.
3arpyoasercs B (OpPMYyTHpPOBAaHWM  KBaJH(PHUIMPOBAHHBIX
BBIBOJIOB 1 00001IEH It

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

TOYKY 3pCHHs, OJHAKO cil1abd0 apryMEHTHPYEeT Hay4HbIC
HOJIOKEHHS, IPAKTHYECKH HE CHOCOOEH CaMOCTOSTENIBHO
chopMyIHpOBaTh BHIBOJABI M 0000IIEHMS, HE BHIUT CBS3b C
po¢eCCHOHATIBHON eI TETPHOCTHIO

4. YuyebHO-MeTOAMYECKOE M MaTEPHAIBHO-TEXHUYECCKOE ob0ecmeyeHHe TUCIHUIIMHBI

(MmoxyJis)
4.1. DjeKTpOHHBbIE y4eOHbIe U3IAHUSA

1.

Komuccapos, 10. A. Ilpoueccs u annapatsl xumMmuyeckoi Texnonoruu. B 5 4. Yacts 1 :
yueOnuk minsa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /. I1. Benrt ; mox penakmueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gom. — Mocksa : M3garensctBo FOpaiir,
2023. — 216 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-09099-4. — Tekcr :
anekTpoHHbIl  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/515341.

Komuccapos, 10. A. Ilpoueccs u annapatsl xuMuyeckoi Texnonoruu. B 5 4. Yacts 2 :
yueOnuk misa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Benrt ; mox penakmueit
1O. A. KomuccapoBa. — 2-e u3n., nepepad. u gom. — Mocksa : M3garensctBo FOpaiir,
2023. — 227 ¢. — (Beicmee o6pazoBanue). — ISBN 978-5-534-09101-4. — Texkcr :
anekTpoHHbI  //  OOpasoBarenbHas minatgopma  FOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/515481.

Komuccapos, 10. A. Ilpoueccs u annaparsl xuMmuyeckoi Texnonoruu. B 5 4. Yacts 3 :
yueOnuk mnsa By3oB/ FO. A. Komuccapos, JI. C. 'opaees, /I. I1. Benrt ; mox penakmueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gom. — Mocksa : M3garensctBo FOpaiir,
2023. — 246 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-09102-1. — Tekcr :
anekTpoHHbIl  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/515482.

Komuccapos, 0. A. Ilpoueccel u annaparsl XuMu4eckoi TexHoaoruu. B 5 4. Yacts 4 :
yueOnuk mnsa By3oB/ FO. A. Komuccapos, JI. C. 'opaees, /I. I1. Benrt ; mox penakmueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gom. — Mocksa : M3garensctBo FOpaiir,
2023. — 323 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-09103-8. — Tekcr :
anekTpoHHbl  //  OOpasoBarenbHas minatgopma  HOpaiit  [caiitr]. —  URL:
https://urait.ru/bcode/515900.

Komuccapos, 10. A. Ilpoueccs u annapatsl xuMuyeckoi Texnonoruu. B 5 4. Yacts 5 :
yueOnuk mnsa By3oB/ FO. A. Komuccapos, JI. C. I'opaees, /I. I1. Benrt ; mox penakmueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gom. — Mocksa : M3agarensctBo FOpaiir,
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2023. — 208 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09104-5. — Tekcr :
anekTpoHHbld  //  OOpasoBarenbHas 1uiatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515901.
4.2. JJjIeKTPOHHbIE 00pa3oBaTe/ibHbIE PecypChl
1. Dnextponnas 6ubmmoreunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«tOpaiity) [Dnextponnsii pecype]. — URL: https://urait.ru/.
2. DnextpoHHO-OMOMMoTeyHast cucrema ZNANIUM [Dnextponusiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubOnuoreuyHas cucrema «KOHCynbTaHT cCTyAeHTa» [DJIEKTpOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexTpoHHas Oubnmoreka [DnexkTpoHHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas O6ubnuoreka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmannonnas cucrema «EnnHoe OKHO mocTyma K oOpa3oBaTelbHBIM pecypcamy
[DnexTponnsrtii pecypc]. — URL: http://window.edu.ru/.
7. @enepadbHbI LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHBbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHCTEMBI

OOyuaromMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HUXKE CJEIyIOIUM
COBPEMEHHBIM Tpo(decCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(POPMAIMOHHBIM  CIIPABOYHBIM
crCcTEeMaM:

1. CnoBapu u »SHUMKIONEOUM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uHpopmManmoHHO-TIpaBoBOro odecreueHus «['apanT» [DneKTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMmIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecrneyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI 0 IPOM3BO/JACTBA
1. JluneHsuoHHoe mporpaMMHOe oOecrieyeHue: oOmepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpOorpaMMHOE oOOecriedueHre: CBOOOJHBIC TAKEThI
oucuHbIx npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHoe oOecriedeHHE OTEUYECTBEHHOTO IPOM3BOJACTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apanT» (OneKTpOHHBIM nepuoandeckuil cnupaBoyHUK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnextponHas 6ubamorednas cucrtema «OBC
FIOPAWT» Biblio-online.ru (OBC «IOpaiit»)), 31EKTPOHHO-OUOIHOTEYHAs CHCTEMa
ZNANIUM, snexrponnas 6ubnaunoreunas cucremMa « KOHCYIbTaHT CTyIeHTaY.
4.5. O0opynoBaHHe U TeXHUYECKHE CPeICTBA 00yYeHH s

Jnsa peanuzanuy AMCUUIUIMHBL (MOZYJISI) HCIONIB3YIOTCA YydeOHbIE ayIuTOPUHU IS
NPOBE/ACHUS Y4YeOHBIX 3aHATUH, KOTOpPbHIE OCHAIIEHbI OOOPYAOBAaHHMEM U TEXHUUYECKUMHU
cpeacTBaMu OOy4YEeHHS, U TIOMEIICHHUS JUISi CAaMOCTOSITEIbHOW pabOThl 00YJaroImuXcsi, KOTOphIe
OCHAIIIEHbl KOMITBIOTEPHON TEXHUKOH ¢ BO3MOXHOCTBIO MOAKIIOYEHUs K ceTu «MHTepHeT» H
o0ecredyeHbl JOCTYIOM B JJIEKTPOHHYIO HH(GOpPMalMOHHO-00pa3oBarenbHyo cpeany PXTY
uM. /.M. MengeneeBa. Jlonyckaercsi 3aMeHa 000py0BaHUs €r0 BUPTYyaJbHBIMHU aHAJIOTaMHU.

HaumeHoBaHHe y4eOHBIX ayAUTOPH ISl OCHaLICHHOCTh Y4eOHBIX ay[ANTOPHI VISl IPOBEJeHUS
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHBbIX 3aHSITUI M IOMEeLeHUH /15l CAMOCTOSITeIbHOM
NMOMeELIeHMI 1JI5l CAMOCTOSITeJIbHOM padoThI 000py10BaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
VY4yeOHblE  ayguTOpMM  JUIA  TPOBeACHHS | YueOHas ayIQWTOpHsl YKOMIUIEKTOBAaHA CIEIUAIM3MPOBAaHHON
yUEOHBIX 3aHITHH MeOeblo, OTBEYArOUIeH BCEM YCTAHOBJIECHHBIM HOpPMaM |
TpeOOBaHMAM, O0OPYIOBAaHHEM M TEXHWYECKUMH CpPEICTBAMH
00y4eHus (MOOWIIBHOE MYJIBTUMEINIHHOE 000PYI0BaHHE).
[TomemeHune 1t caMOCTOSITENEHON paboTh ITomelieHne  OCHAIIEHO  KOMIIBIOTEpPHOM  TEXHUKOM ¢
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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/

BO3MOXKHOCTBIO ~MOZKIIOUEHHs K cetd «MHTepHeT» U
obecrieueHHeM JOCTyla B 3JIEKTPOHHYIO HH(OPMAILMOHHO-
obpazoBarensHy0 cpeny PXTY um. J[.U. MennmeneeBa u k
3bC.

* Homep KOHKpETHOW ayAWTOpUHU YyKa3zaH B IpuKase o0 ayauTOpHOM (OHAE, paclicaHHM Y4YeOHBIX 3aHATHH U
pacnucaHuy NPOMEXYTOUHON aTTeCTalUH.
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