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 komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -

IIpodeccronanpHBIC - INK-1. CmocobeH  HCIOTB30BAThH

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

(MojyJieM) B mpouecce 0CBOEHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

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

1.3. Pe3syabTarhl 00y4eHus 10 JMCHUILIHHE (MOIYJIIO0)
Hegr u3yuyeHMs] AUCHMILIMHBI (MOAYJIsI) — CBs3aTh OOIIEHAYYHYI) M OOLIEHMHXEHEPHYIO
MOJTOTOBKY XMMHKOB-TEXHOJIOTOB, YTO HEOOXOJIMMO TPH MOATOTOBKE OaKalaBpOB IO JaHHOMY
HaMpaBJICHUIO JJIs1 HAyYHO-UCCIIE0BATENCKON 1 MPAKTUUECKON pabOThl HAa MPEANIPHUITHSAX.
B pesynbrare u3ydeHus: AUCUUIUIMHBI (MOYJIS) O0YYarOIIUIiCsS JOKEH
3HATh:
® OCHOBBl TEOPUHM IMEPEHOCAa HMIIYJbCa, TEIUIa M MacChl, HPUHIUIBI (HU3UYECKOTO
MOJIETMPOBAHUS TPOLIECCOB; OCHOBHBIE YPaBHEHUS JBUKEHHS MKUAKOCTEH; OCHOBBI
TEOPHH TEIJIONEepeaul; OCHOBBI TEOPUU MAacCOIEpeaayd B CHUCTEMax cO CBOOOIHOU M
HETIOABMKHOW TpaHUIled paszziena ¢a3; TUMOBBIC MPOIECCHl XUMUYECKOW TEXHOJIOTHH,
COOTBETCTBYIOIIIME aNIapaThl U METO/bI UX PACUETa;
® METOJAbl IOCTPOEHUS  SMIIMPUYECKMX M  TEOPETUYECKUX  MOJAENEH  XUMHUKO-
TEXHOJIOTHYECKHUX IIPOLECCOB;
yMeThb:
® ONpeneNsiTh XapakTep [BWKEHUS JKUIKOCTEW U Tra30B; OCHOBHBIE XapaKTEPUCTHKU
IPOLECCOB TEIJIO- M Maccoleperadyd; pacCUUThIBaTh IapaMeTpbl W BbIOMpATh
anmnapatypy JUisl KOHKPETHOTO TEXHOJIOTHYECKOI0 MPOLIEcca;
® pAacCUMTBHIBATb OCHOBHBIE XapPAaKTEPUCTHKH XMMMKO-TEXHOJIOIMYECKOIro IIpolecca,
BBIOMPATH PAIIOHAIBHYIO CXEMY;

BJIA/IeTh:
® METOJaMU TEXHOJOTHYECKHX pacueTOB OTIEIbHBIX Y3JIOB U JeTalled XUMHUYECKOTO
o0opyI0BaHNS;

® HaBBIKAMU MPOEKTUPOBAHUS TUIIOBBIX AIIIAPATOB XUMHUYECKOH IPOMBILIUIEHHOCTH;
® METOAAMU  ONpEACNCHHUS  PALUOHAIBHBIX TEXHOJIOTMYECKUX  PEKUMOB  pabOThI
000pyTIOBaHUA.
2. O0beM, CTPYKTYpa U coAepKaHue TUCHUILINHBI (MOLYJIs1)
2.1. O6beM qMCUMILIUHBI (MOYJIsT)

Buowt yueonoii pabomor Dopmut 00yueHus
QOunasn
O01mAasi TPYI0eMKOCTh: 3aUCTHBIC IHHUIIBI/9aChI 9/324
KonrakTHas padora: 160
3aHATHS JICKITMOHHOTO THIA 64
3aHATHSA CeMUHApPCKOro TUIA 96
KoHcyabTanuu 0




2.2. TeMbl

HpOMe)Ky'TO‘-lHaﬂ aTTreCTanus

OK3aMCH

CamocrosiTesnnasi padora (CP) 164

(pa3mesbl) AUCUHMILIHHBI

(MoayJssi) ¢ YyKa3aHMeM OTBeJIE€HHOr0 Ha HHMX

KOJIN4eCcTBa 4acoB 1o (popmam o0pa3oBaTe1bHOM 1esITeIbHOCTH
Ounasn popma odyuenus

Bujbl yueGHoii padoTsl (B yacax)
KonTakTHas padoTa
Ne | HaumeHoBaHMe TeMm
SansaTus
n/n | (pazgenos) 3aHATHSA CEMHUHAPCKOr0 THIA Cp
JIEKIIHOHHOT0 THIIA
J HNnuble 113 C JIP Hnble

1. I'uaponunamMudeckue 16 0 16 0 8 0 41
MIPOIIECCH M alIIapaThl
XUMUYECKOU
TEXHOJIOTHH

2. TeruioBble  mpoIecChl 16 0 16 0 8 0 41
" amnmaparbl
XUMHYECKOU
TEXHOJIOTUH

3. [Tporeccrr u 16 0 16 0 8 0 41
amnmapartsl pa3IeIeHIs
TOMOTEHHBIX  CHCTEM
(ocHOBHBIC
MacCOOOMCHHEIC
MIPOIIECCHI)

4, [Tpoueccrr u 16 0 16 0 8 0 41
anmaparsl pa3aesIeHIs
TETePOTCHHBIX CHCTEM
(OCHOBHBIC
TUIPOMEXaHUIECKUE
MPOIIECCHI)

Ilpumeuanus:

JI — nexuum, [13 — npaktuueckue 3anstus, C — cemunapsl, JIP — na6opatopusie padotsl, CP — camocTosiTensHast

pabora.

2.3. Conep:xanue QUCHMILUIMHBI (MOAYJsl), CTPYKTYPHUPOBaHHOe MO TeMaMm (pa3jejaM) H
BHJIaM padoT

Conep:kaHue JeKIHOHHOT0 Kypca

Ne
n/n

HaumeHnoBanue Tem (pa3iesioB)

Conep:xaHue JeKIMOHHOIO Kypca

1.

l'uaponnHaMuYeckre MPOLIECCH U
XUMHYCCKOU

ammaparsl
TEXHOJIOTUHI

1.1. Beenenne B ngucnmmuinHy.  OCHOBHBIC  TOHATHS |

ONPECIACIICHUA.
Hpez[MeT JUCHUITIINHBI ((HpO]_ICCCBI H anraparsl XHMUYECKOI

TCXHOJIOTHHN)). Knaccmbm(aulxm IpoHeCcCoB. HerepBIBHLIe u
NEPUOANICCKUE, CTAITMOHAPHBIC 1 HECTALITMOHAPHBIC MTPOLICCChHI.
OCHOBHBIC 3aKOHOMEPHOCTU TIIPOLECCOB U O6HII/IG TPUHIUIIBL
pacyeTa anrapaToB XHUMHUYECKON TEXHOJIOTHH.

Kunkoctn wu rasel. Knaccudukanus xuakocredd. MaeanbHas
KuakocTh.  KamempHble w  ympyrme — xuakoctd.  Cuisl,
JNEUCTBYIOIIME B JKUIKOCTH: MacCOBBIE M IIOBEPXHOCTHBIC.

HanpsbkeHust B KHIKOCTSIX U
HOpMalbHBIe). CBOMCTBA JKUAKOCTEH.

rasax (TaHFGHL{I/IaJ'ILHLIe n

Mogens  HempepblBHOW  cpenbl.  IloHsATHE  (DU3UYECKOro
ANIEMEHTAPHOTO 00BeMa.

1.2. OCHOBBI TEOPUHM EPEHOCA.

OCHOBBI TEOpUH SBJCHUH TMEpeHOCA: aHAJIU3 MCEXaHU3MOB,

MOJICIIUPOBAHMS M Pa3padOTKH OOOOIIEHHBIX METOJOB pacueTa
THAPOMEXaHWYECKHX, TEIIOBBIX M MacCOOOMEHHBIX IPOLECCOB H
anmaparoB. (DeHOMEHOJOTMYECKUE 3aKOHBI MEPEeHOCa HMITYJIbCa,
Macchl M JHEprud. MONEKyIspHBIH W KOHBEKTHUBHBIH IeEpeHOC.
OOmuye 3aKOHOMEPHOCTH T'HAPOJMHAMHKH, TEIUIONepenadd u
Maccorepeaun. B3anMocBs3p 3THX MPOLECCOB B NMPOMBIIUICHHOH
anmaparype. Ponp  siBneHuil  mepeHoca IpH  XUMHYECKHX
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MIPEBPALICHUSIX.

MarepuanbHple W JHEpPreTuveckhe  (TEIUIOBble) — OallaHCBhI;
OTIpeNieICHHe MAacCOBBIX TIOTOKOB W HSHEPreTHYCCKUX 3aTpar.
VYcnoBus paBHOBECHS W ONpEACICHHE HAIMPaBICHHUS IPOIECCOB
nepeHoca. OOmmiA BHJ ypaBHCHHH CKOPOCTH  IIPOIIECCOB;
JIBIDKYIIIHE CHIIBI u KHHETHUYECKUE K03(QUINCHTHI.
Jlumutupyromue craguu.

1.3. 'mapocraTuka.

Judbdepennmansabie YpaBHEHUS paBHOBeCHS Diinepa.
IMoxosmmascs KUAKOCTh MO ACHCTBHEM CHIIBI TsKecTH. OCHOBHOE
ypaBHEHHE TUAPOCTATHKH. [IpakTHyecKie MpHIIOKEeHUsI OCHOBHOTO
ypaBHEHHS THIPOCTATHKH.

1.4. TmaponuHamuka.

bamanc cwi mpu ABM)KEHMM BSI3KOM HEC)KMMAEMOM IKHMJIKOCTH.
YpaBHeHHE Hepa3pbIBHOCTU (CIUIOMIHOCTH) IOTOKAa. YpaBHEHHE
HaBbe-Ctokca u ero ¢puzn4eckuii cMbICI.

[TomoGHOE nmpeoOpa3oBaHue ypaBHEHUS Haspe-Crokca.
BespazmepHble TepeMEHHBIE - KPUTEPUH THUAPOIMHAMHYECKOTO
momobus (Dinmepa, PeitHompaca, ®pyma, TOMOXPOHHOCTH), HX
(u3MIeCKUil CMBICIT; TapaMeTpudeckue Kputepun. KputepuansHoe
YpaBHEHHE ABWKEHHS BSI3KOH )KUAKOCTH.

VYpaBHeHHe  IBWKCHHs ~ OMiepa. OHepreTndeckui  OayanHc
CTallMOHAPHOTO [JIBXKEHUS HJICaJIbHOM JKUJIKOCTHU. YPpaBHEHHUE
Bepuynnu gans  ugeambHOM M peanbHOM  kuakocTH.  Ero
MPaKTUYECKUE IPUIOKEHHUS (MCTeUeHHE KUIKOCTeH, TpyOKa I1urto-
Ipanarns). IlpuHOMIBL W3MEpEeHHsT CKOPOCTEH W pacxojoB
JKUIKOCTH JPOCCENBHBIMA TPUOOpPaMU M ITHEBMOMETPHYCCKAMHU
TpyOkamu. OrpeneneHne pacxoJ0oB TMPH HMCTEUYCHUH >KAIKOCTEH
4yepe3 OTBEPCTHsI UM HACAKU.

I'maponnHaMudeckue PEKHMBI JBUDKEHUS JKUAKOCTEH:
JIAMMHAPHBIA U TypOYICHTHBIH.

Yucno PeiiHonmpaca M ero KpUTHYECKUE 3HAUYeHUs. MexaHU3MBI
JIAMUHApHOTO u TypOyJIEeHTHOTO TEYEHUI. ITonsiTue
TypOynentHoctH.  IlpeacraBineHns O  THAPOIUHAMHUYIECKOM
MOTPaHUYHOM CIIO€ TPU TEYCHHUH MO TpydaMm W KaHajiaM W TpH
oOTeKaHUH TeII.

Pacuer nuamerpa TpyOOIIPOBOZOB M armaparos; BEIOOP CKOpOCTEH
MIOTOKOB 1 ONTUMAJILHOTO AHaMETpa TpyOOIpOBOIOB.
Pacnipenenennie ckopocTeil Mo paguycy TpyObl MOCTOSHHOTO
Ce4eHUs NPH JAMUHAPHOM CTallMOHAPHOM TEUECHUHU.

Teuenne B TpyOax m KaHamax. OnpemensiOmuil MONEPeYHBIH
pa3Mmep MOTOKa B KaHaJIax MPOU3BOIBHOM (POPMBL: THIpaBINUECKUIt
pannyc, 5KBUBAJICHTHBIH JHAMETP.

luopaBiamgeckoe COMPOTHBICHWE TPH TEUCHUH JKUIKOCTEH W
razoB. Pacuer morepp Ha Tpenue (ypaBHeHue Jlapcu-Beiicbaxa) n
Ha MECTHbIE CONPOTHUBICHHUA. COOTHOIIEHUS M HOMOTPAMMBI JUIS
pacueta K03 (HUIIHCHTa TPEHUS. 3aBUCUMOCTH MEXKIY PAacXOOM H
nmepenajoM JaBieHus. Pacuer Hamopa And  IepeMeleHUS
KHUJIKOCTEH uepe3 CUCTEMY TPyOOIPOBOIOB U alapaToB.

1.5. IlepeMenieHne sXUIKOCTEN.

[Mepememienre KUIKOCTEH C MOMOINBIO MAIIMH, MOBBIIIAIOIINX
nmaBineHue. OObeMHBIC (TIOpPIITHEBBIC, POTAIMOHHBIE W JAp.) H
TuHaMu4Ieckue (IICHTPOOEKHBIC, OCEBBIC U JIp.) Hacochl. OCHOBHBIC
rapameTpsl paboTsI THPABINYECKIX MAIllnH:
MIPOU3BOIUTENBHOCTb, HATIOP, MOIITHOCTH, KIT/I.

Pacuer Hamopa n noTpeOiseMoi MOITHOCTH; ITO00p ABUTATENS K
Hacocy. OnpezneneHne JOITyCTUMON BBICOTHI BCAaCHIBaHMSL. SIBIeHHE
KaBUTAIMH U €T0 IPeAOTBpAIICHHUE.

OcobeHHOCTH pabOTHI, COMOCTABICHHE M O0JACTH TPHMEHEHHS
OCHOBHBIX THIIOB HACOCOB - IIGHTPOOEXKHBIX, IOPITHEBHIX
(mnymxepHbix) u ap. Cesasep Hamopa, MomHoctn u KIIJl ¢
TIPOM3BOJIMTEIBHOCTRIO  (XapaKTEpUCTUKH  HacocoB). Pabota




HACOCOB Ha CeTb HW WX  BBIOOp;  peryiMpoBaHHE
MIPOU3BOIUTEIILHOCTH.

TennoBsie mpoueccol M armaparbl
XHMHYECKON TEXHOJIOTHH

2.1. OCHOBHbIE NIOHATUS U OUpeeNeHNs B TeIIonepeiaye.
OCHOBHBIC TEIUIOBBIE TIPOIECCHl B XHMHYECKOW TEXHOJOTHH:

HarpeBaHue M OXJaXAECHUE, KOHAEHCAllUs MapoB M HUCIapeHHe
JKUIKOCTEH.

CraiioHapHBIf W HECTALMOHAPHBIA  IEPEHOC  TEIUIOTHI.
TemmnepatypHoe 1one, rpaJueHT TeMIepaTypbl U TEIUIOBOH MOTOK;
TeTIonepesadya W TEMIO0OTAaYa. TeMnepaTyponpoBOAHOCTh —
TETJIONHEPLIMOHHBIE CBOHCTBA CPEIBI.

2.2. IlepeHoc 3HEprUu B hopMe TEIIOTHL.

TemoBoit 6anaHC KaK YacTHBIN CIlydail JHEPreTHUECKOro OayaHca.
Omnpenenenye TEIUIOBOM HArpy3KH armapara Ipy U3MEHEHUH 1 0e3
HU3MEHEHHUs arperaTHOro COCTOSIHUA. Pacxo[ TerioHocuTenen.
JubdepeHnmanpHoe ypaBHEHHE IIepeHOCa 3HEpruu B (opme
TETIOTHI, ypaBHeHHe Dypbe-Kupxroda u TennonpoBoaHOCTH.
CrannoHapHBII  HEpeHOC  TEIUIOTHI  4Yepe3  IUIOCKHE U’
muIHApudeckue creHkn. CoderaHne MeEXaHW3MOB IIEpeHOCa
TETIOTHI (TETUIONPOBOIHOCTH, KOHBEKLIH, H3IIyICHUS).
KoHBeKTHBHBIN MEpeHOC TemoThl. be3pasmepHble epeMeHHbIE —
grucna Hyccenbra, Ilekne, [Ipanarns, ['pacroda, dypre. Pacuer
K03(h(UIMEHTOB TEIUIOOTauH MPH BBHIHYKICHHOH M €CTECTBEHHON
KOHBEKITHH.

TenmooOMeH  mpu  U3MEHEHHH  arperaTHOTO  COCTOSTHHSL.
Konnmencanms mapos. ®opmyna Hyccenpra. TemmooOmen mpu
KUTICHUH.

PagnanTHbIf  TeruomepeHoc.  BzamMHOEe — M3IydeHHE — TellL
PasnaHTHO-KOHBEKTUBHBIM II€peHOC TemIoThl. Pacuer moreps
TEIUIOTHl amlmaparaMd B OKPYXKAalOIIyl0 Cpeay U TelIoBOil
n3ossanud. OCHOBHOE YpaBHEHUE TEILIONEPeIauH.

2.3. Tenyonepenaya B IOBEPXHOCTHBIX TEINIOOOMEHHHUKAX.
Temnonepenaua B IIOBEPXHOCTHBIX TEINI00OMEHHHUKAX.
AITITUBHOCTD TEPMUYECKUX COMPOTHBICHUH. CpeaHss ABIKyIIast
cuna temonepenaun. OnpeneneHue CpeaHeil ABIKYILEH CHIIBI B
anmaparax pasIMYHBIX KOHCTPYKUMH. B3anMmHOe HampasieHue
JIBYDKCHUS TETJIOHOCHUTEIICH. Pacuer MTOBEPXHOCTH
TETJI00OMEHHHKOB.

Crioco0bl 1OJBOAA M OTBOJA TEIUIOTHl B XMMHUYECKOH TEXHOJIOTHH.
TpeboBanus, mnpexwpsBIsieMble K TemwioHocutemsiM. OOorpes
BOASHBIM  IApOM, BBICOKOTEMIEPATYpPHBIMH  OPTraHHYECKUMHU
TETIIOHOCHUTEIISIMH, TOIIOYHBIMHA ra3amMu. Croco0651
anektpooborpea. OTBOA  TEIUIOTHI  BOJAOW, BO3AYXOM H
HHU3KOTEMIIEpaTypHBIMH TEIUIOHOCUTEISIMU.

TermooOMeHHBIE ammapaTsl; UX Kiaccuduxanus. OCHOBHBIE THITBI
MOBEPXHOCTHBIX TEIUIOOOMEHHUKOB (TpyOYaTrhle, IUIaCTHHYATHIE,
anmapatsl C  IIEpEeMEIIMBAIOIIMMHM  YCTpOMCTBaMH W T.n.)
CMecuTenbHbIE TEIIOOOMEHHMKM: TPajupHH, KOHAEHCATOPHI
cMmeuieHus. BpIOOp ONTHManbHBIX KOHCTPYKLUMH M YCIOBHH
9KCIITyaTalliy TEII000OMEHHBIX annapaTtoB. OCHOBHBIC TCHICHIINN
COBEPILICHCTBOBAHUSI TEIIIOOOMEHHBIX aINapaToB.

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

3.1._OcHOBHBIC IOHATHS U ONPEeNICHUs B Maccolepeiaye.
Knaccudukarmus mporeccoB MmaccooOMeHa. OCHOBHBIE MTOHATHS H

ompenenenus. Ilpomeccbl co cBoOogHOM M (UKCHpPOBaHHOU
rpanunei paszgena ¢a3 u ¢ pasgenstomeil (aspl Ieperoponkoi
(mem6panoii). Hocutenn u pacnpenensemsie BemiecTBa. CrocoOs
BBIP@XKEHUSI cocTaBa (a3.

OU3UKO-XUMHYECKHE  OCHOBBI ~ MacCOOOMEHHBIX  IPOLIECCOB.
PaBHOBeCHBIE yCIIOBHS W OIpEIEIeHHEe HalpaBlIeHUS HepeHoca
BemectBa u3 (azer B ¢azy. Koaddumuentst pacnpeneneHus.
[MonsTre 0 Macconepeaaye 1 MacCoOTAaYE.

KoHIeHTpalioHHOE T1M0JIe, TI'paJueHT KOHIEHTPAlMH, OO W
YJIeNbHBIM OTOK Macchl. MouekyssipHast iugQy3usi B )KUAKOCTSX,




razax (mapax) v TBepbIX Telax.

3.2. MexaHM3MBbI IEPEHOCa MACCHL.

YpaBHEHUE HEPA3PHIBHOCTH IS TBYXKOMIIOHCHTHON CHCTEMBI.
JuddepennmanpHoe ypaBHEHHE KOHBEKTHBHOTO TIEPEHOCA MacChHI
B OMHAPHBIX cperax.

Juddy3noHHBIN TOrpaHUYHBIA CIT0i; Mpo(MIN KOHIEHTpauuid H
CKOpOCTEH B MOTOKAX.

Koa¢ppuumenrst MaccoOTAauH. OcCHOBHBIE MO/IEJIbHBIE
MIPECTaBICHNS O MEXaHIM3ME MacCOOTAauH.

MonenupoBanue KOHBEKTUBHOTO MaccooOmeHa. Yucia Hyccenbra,
[exne, [Ipaaarns, @ypbe u 1p., UX PU3HUSCKUN CMBICI, aHAJIOTHH
C TEIUIOBBIM ITOJOOWEM INPHMEHUTETHHO K Ta3aM W JKHAKOCTSIM.
Pacuer koadduIIEHTOB MaccooTHauM B ammaparax pasiIMyHbIX
THUIIOB 110 yPaBHEHMSM ¢ 6€3pa3MepHBIMH NIEpEeMEHHBIMH.
Macconepenaya. OcHOBHOE  ypaBHEHHME  Maccoleperayu.
CootHomieHre MexAy KoddduimentamMmu Maccomepenadd U
MacCoOTHa4Yd, AaAJUTUBHOCTh JU(PQPY3HUOHHBIX COIPOTUBICHUIL.
WuteHcudukanmss Maccornepenadd IMyTeM  BO3ACHCTBUS  Ha
JTUMHATHUPYIOIIYIO CTaINIO.

Bnmsane ycmoBmii (TemmepaTypbl, AaBICHUS, KOHIICHTpAILWii) Ha
HarpaBJIeHHUE MaccolepeHoca Ha IpuMepax abcopOLny; TPUHINIIBI
BBIOOpa abCOpOEHTOB.

3.3. ®a3oBoe paBHOBECHE.

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

[IpenensHBIe KOHIEHTPAIIMK pPACHpEACNIeMOT0 KOMITOHEGHTa B
oTHaroImel W W3BIEKamed ¢azax Ui IPOTHBOTOYHBIX
npoueccoB. MakcHMaTbHO BO3MOXKHAsi CTENEHb HW3BJICUCHHUS,
MUHUMAJIBHBIA U ONTHMAIBHEIA PacXObl H3BJICKAIOMICH (ha3bl.

3.4. Meronsl pacyéra pa3smMepoB MAacCOOOMEHHBIX KOJOHHBIX
anmnaparos.

Pacuer momepeuHoro cedeHus (Auamerpa) KOJIOHHBI, MPEETBHO
JonyCcTuMasd U SKOHOMHUYECKHU ONTUMAJIbHAsA CKOPOCTHU CILJIOIITHOM
¢a3kbl.

ParonaneHbIi BEIOOp B3aMMHOTO HAIIPAaBICHHS IBIOKEHUS (a3 u
OpraHM3alii IOTOKOB B MacCOOOMEHHBIX ammaparax. Pacuer
MaccOOOMEHHBIX TPOILECCOB M alIapaToB sl CHCTEM C OJHHM
pacnpenenseMbIM  KOMIIOHEHTOM. OCHOBBI ~ pacyera  BBICOTHI
MacCOOOMEHHBIX amlapaToB C HEMNPEpPHIBHBIM U CTYIEHYaThIM
KoHTakTOM (a3. J[Ba OCHOBHBIX METOJA pacueTa: Ha OCHOBE
Ko3(G(UIIMEHTOB  Maccomepenady ¥W Ha  OCHOBE  TIOHATHS
TEOPETHYECKOH CTyNeHU pas3aeicHus. [loHATHE dYHcla eIWHUI
TepeHoca M BBICOTHI €OUHMIIEI TIepeHoca. DakTop MaccomepeIadn.
Cpenssisi IBIXKYIIas CHIa Maccolepenady. BiusiHne nmponoiapHOro
NepeMEIINBaHNsl Ha CPEIHIOI0 JIBIDKYLIYIO CHIIy MacCOINEpeaadH.
Iponenypa pacuera, OCHOBaHHas Ha O0BEMHBIX KO3(duimeHTax
Macconepenayn. I'paduyeckuii 1 aHATUTUIESCKUH METOJTBI pacyeTa.
Pacuer BBICOTBI MacCOOOMEHHBIX amIapaToB CO CTYHEHYATHIM
KoHTakTOM (a3. DddextuBHOCTL cTymeHH mo Mbapdpu. Css3b
9rcia equHAL epeHoca u okanbHoro KIIJI crynenn mo Mapdpu.
UmncHeHHBI pacdeT «OT CTYIEHH K CTYNEHW» M ero Tpaduueckas
MHTEPIPETALHS C UCIOIB30BaHUEM «KHHETUUECKON JITMHUMY». YUeT
cTpykTypel moTokoB M KIIJ] Tapemkn. OcoOeHHOCTH pacueTa
TapeibYaThIX KOJIOHH Ha OCHOBC INOHATUSA TeOpeTI/I’-ICCKOI‘/II TapeJIKU.
Yucno JEWCTBUTEIBHBIX u TEOPETUYECKUX TapesokK.
D PEKTUBHOCTD TAPEIKH.

ParmonaneHbIi BEIOOp B3aMMHOTO HAIlpaBICHUS JBIDKEHUS (a3 U
OpraHU3aIuH IOTOKOB B MACCOOOMEHHBIX arapaTax.

3.5. AGcopbuus.

OOmye NpUHIOMIBI YCTPOHCTBA W KiIacCHU(UKAIMS anmnaparoB JUis
MaccoOOMEHHBIX MPOILECCOB B cHcTeMax '"rasz(map)->KHMAKocTh'.




OcoGeHHOCTH KOHCTPYKIHA abcopOepoB.

OCHOBHBIC THIIBI M 001aCTH MPUMEHEHUS a0COPOEPOB: HACATOYHBIC
W TapenbyaThle  KOJIOHHBI, ammapatel €O  CIUIOIIHBIM U
CEeKITMOHUPOBAHHBEIM ~ 0apOOTaXHBIM  CJIOEM,  ammapaTtbl  C
JIICTIEPTHPOBAHUEM JKUAKOCTH.

CxeMbl abCOpOINOHHO-/IECOPOLIMOHHBIX YCTAHOBOK C BBIJICIICHUEM
W3BJICYEHHOT0O KOMIIOHEHTa M  pereHepauueil  abcopOeHTa
(mecopOumeil TpM TOBBIIIEHHOH TeMIleparype, MOHMKXEHUEM
JIaBJICHNUS, OTAYBKOW HHEPTHBIM HOCHTEIIEM).

3.6. Auctnnsanus. Pextndukanms.

Paznenenne aMCTWNISAIMEH JKMOKMX TOMOTEHHBIX CMeced u
CKIDKEHHBIX Ta30B; OOJacTH TPHUMEHEHUS M OCOOEHHOCTH
MIPOBEJICHUS ITPOLIECCOB MPH PA3IUYHOM JIABICHHH.
[TapoxuaxocTHOE paBHOBECHE JJIsI CHCTEM C TIONHOM W
OTPaHUYEHHOM B3aMMHOH pPacTBOPUMOCTBIO U €r0 BIIUSHUE Ha
BO3MOXXHOCTh ~ Pa3fejeHUsl KOMIIOHEHTOB JUCTHILISILIMOHHBIMA
MeronaMu. PacueT paBHOBecHs AT HACANBHBIX OMHAPHBIX CMecCeil.
IMpocrast 1 GpakiOHHAS MEPEroOHKa; MEPEroHKa ¢ JederMainuei.
MarepuanbHblii OanaHc, pacdeT BBIXOAA MPOAYKTA M €T0 CPEIHETO
cocTaBa TIPU TIEPETOHKE OMHAPHBIX cMeceid. CXEeMBI YCTaHOBOK.
TerutoBble GanaHCHl M PacueT pPacxXoJ0B TEITIOHOCHTEINCH IS 3THX
MIPOLIECCOB.

Pextudukanms. DOHU3MKO-XMMUUYECKHE OCHOBHI M OCOOCHHOCTH
yclnoBUil mpoBeneHus mporeccoB. CXeMbl  yCTAaHOBOK IS
HETIPEPBIBHOM M MEPUOJMUYECKOM peKTH(UKAanuu OMHApHBIX
cmeceil. OcoOeHHOCTH ycTpoiicTBa ammaparoB (HACaZOYHBIX H
TapesJp4aThIX KOJIOHH) WM BBIOOpa pEXHMOB HX paboOTBl IpH
pexTudukanuu (Mo cpaBHeHHIO ¢ abcopbumeit). OcobeHHOCTH
YCTpOMCTBa M BApHAHTHI padOTHI UCTIapUTeNel 1 AedIerMaTopoB.
MopenupoBaHne ¥ pacdeT MpPOIECCOB W  amNNapaToB IpH
HeNpepbIBHOM  pekTudukanuu OuHapHbIX cucteM. (OCHOBBI
YHUCJIEHHOTO0 ¥ TpadoaHaINTHYECKOr0 METOI0B. MarepuaibHbINA
6airanc. Pa6oune nmuauu. OnpeaeneHne MUHIMAILHOTO B pabodyero
¢dermoBoro uymcia. TemaoBoil OamaHC H  pacdyeT PacXoioB
TETJIOHOCHUTEJICH. [TpuHOMTBL TEXHHKO-3KOHOMUYECKOH
ONTUMU3AIMA TpU pacueTe paboyero (IerMoBOTO dYHCTA,
pa3MepoB amnmaparypsl U SHEpreTHdeckux 3arpar. OCHOBBI pacueTa
TapeJIb4YaThIX ¥ HACATOUYHBIX PEKTH(HUKAIIMOHHBIX KOJOHH.

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

4.1. PaznencHue TeTepoOreHHbIX CUCTeM. OCHOBHBIC TOHATHSA U
METOJIbI.

Knaccupumkamumss KUIKAX W Ta30BBIX TETEPOTCHHBIX CHCTEM:
CyCIICH3UH, SMYJIbCHUH, IIE€HBI, ITIBUIM, TyMaHBL. MarepHuaabHbIH
OayaHC MPOIIECCOB pa3AeiICHUS TeTEPOTeHHBIX CHCTEM.

Onerka 3(p(QEeKTUBHOCTH W BBIOOP ONTHMAIBHBIX IIPOIECCOB H
anmnaparoB AJIsl pa3AeseHUs] TeTEPOre€HHbBIX CMeCei.

4.2. OCHOBBI TEOPHU OCAKICHUSA.

PasneneHue >XUIKMX W Ta30BbIX CHCTEM B II0JIE CHJI TSKECTH.
Pacuer ckopocTeit CBOOOJHOTO ¥ CTECHEHHOT'O OCAXKICHHS
TBEPIBIX YaCTHUI] MIapooOpa3HOH W OTIIMYHEIX OT Hee (OopM B TIOJIE
CHUJIBbI TSDKECTH.

IIpomecchl oTCTaWBaHUS W YCTPOWCTBO aIllapaTOB pa3IelICHUS
CYCIEH3U, SMyJIbCU U TbLIEH. PacueT moBepXHOCTH OCaXIAEHUS U
MIPOU3BOJUTENLHOCTH OTCTOMHUKOB. YCTPOMCTBO U JIeHCTBUE
IUKJIOHOB (TIPOCTBIX U OAaTapeHHBIX ), THAPOIUKIOHOB.

4.3. TeyeHWe KHUIKOCTH 4Yepe3 HEIMOJBIKHBIC 3EPHUCTBHIC U
IICEBJIO0KIKCHHBIC CIIOU.

3HaueHWe THUAPONMHAMUKHM 3EPHHCTBIX CIOE€B B IIpoIeccax
(UIBTPOBAHMS, TEIJIO- U MACCOOOMEHA, TETEPOTEHHOTO KaTainu3a 1
np. OCHOBHBIE XapaKTepUCTHKH OJTHUX CIIOCB: JHCIIEPCHOCTS,
yAeTbHas TOBEPXHOCTh, MOPO3HOCTh, SKBHUBAJCHTHBIA IHAMETP
KaHalioB. PacueT THMIpaBIMYECKOTO  COMPOTHUBIEHUSI  CJOS.
I'uapaBaryecKoe COMPOTHBIICHHUE CIOEB HACAOK MPOMBIIUICHHBIX




Macco- U TEII00OMEHHBIX armaparos.
Pexumel TCUCHUA IIOTOKOB B HacaaO4YHBbIX KOJIOHHAaXx.

l'uapaBnuueckoe  COMPOTHBICHUE,  SBJICHHS  TOJBUCAHUS,
3axyeOblBaHUsT ¥ HWHBEpCMU (a3 U pacderT COOTBETCTBYIOIIMX
CKOpoOCTEil.

luaponuHaMuKa TICEBIOOKMKCHHBIX (KHUITAMMX) ciioeB. O0macTph
NPUMEHEHHUS  TCEeBIOOXKMKEeHHs. (OCHOBHBIE  XapaKTEPUCTUKU
TICEBJIO0KIKEHHOTO COCTOSIHUS. [ MapaBiInueckoe COMPOTHUBIICHUE.
Pacyer ckopocTeil TICEBAOOKIKEHUS M CBOOOJHOTO BHTAaHUSA,
BBICOTHI TICEBAOOXKIKEHHOTO ciiosi. OMHOPOAHOE U HEOJTHOPOIAHOE
IICEBIOOXKIKEHHE. OcobeHHocTH TICEBIOOXKIDKCHUS
MOJINUCTIIEPCHBIX clI0eB. [IHEBMO- M TMAPOTPAHCHIOPT 3EPHUCTHIX
TBEPABIX MATEPUAIIOB.

4.4. OUIbTPOBAHKE CYCIIEH3UM U OUMCTKA T'a30B OT MbUIEH.
Crenuduka TOBEICHUS OCAIKOB KaK 3CPHUCTBIX  CIIOCB:
CXKMMaeMble M HEC)KMMAeMbIC OCaIKH. BUABI (QHIBTPOBAIBHBIX
neperopook. MakTopel, BIUSIONINE HA CKOPOCTh (PHIIBTPOBAHUS.
OWIbTpOBAHUE TPU  IMOCTOSHHOW CKOPOCTH  (DHUIIBTPOBAHHS.
DKCIIepIMEHTaITFHOE ONpeaeIIeHUE KOHCTAaHT  ypaBHEHUS
¢mrbTpoBarna. Knaccnumkamust M yCTpOWCTBO OCHOBHBIX THIIOB
HETIPEPBIBHO W TMEPHOAWYCCKH  PadOTAlOMUX (QHIBTPOB U
GUIBTPYIOINX HEHTPUAYT.

Conep:xanue 3aHSITHIi CEMHHAPCKOTO0 THIA

HaunmeHoBaHMe TeM (pa3/iesioB)

Tun Coaep:xanue 3aHATHII CEMHHAPCKOT0 THIIA

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

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

YpaBHeHHE HEpa3phIBHOCTH TOTOKA. MaccoBeli U
00BEMHBIN Pacxombl, CpenHssl CKOpocTh. Pacmpenenenue
CKOpOCTEH M0 MONEPEYHOMY CEYEHMIO KaHaja. Pexumbl
TEYEHUS )KUAKOCTEH U ra3oB.

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

WneanpHas xunkocts. [IpuMmenenne ypaBuenus bepnysum
JUIS  peIIeHus] MpakTHYeckux 3amgad. OmnpeneneHue
pacxomoB €  IOMOLIBIO  JAPOCCENBHBIX  HPHOOPOB.
HcTeuenne :KUIKOCTH U3 COCYAA.

Pacuer TUAPOAUHAMHUYECKOTO COIIPOTHUBIICHUS
TpyOONIpOBOZOB. Y4YET PEKUMOB TEUEHHS IKHIKOCTEH,
LIEPOXOBATOCTH CTEHOK TPYyO0 W HMX KPHBH3HBI, IpH
Pa3IUYHBIX PEXKUMAX.

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

Pabota Hacoca Ha THAPABINYECKYIO ceTh. BEIOOp HAcOCOB.

TemnoBnie npoueccbl M armnaparbl
XHMHUYECKON TEXHOJIOTHHI

13 | DHepreTnyeckue OalaHCH B TEIIOOOMEHHBIX armapaTax
0e3 M3MEHEHUs U C U3MEHEHHWEM arperaTHOr0 COCTOSHHS
TEIUIOHOCUTENEH.

Pacuer nBumxkymed cwiel Temonepenadd. B3aumHoe
HarpaBJIeHUE ABHKEHUSI TETUIOHOCHUTEIIECH.

YpaBueHus TEIUIOTIePEIaYH. KoaddrmmenTst
Terionepeiayd ¥ TeIUIooTAa4Yn. Pa3MepHOCTh, HOPsAIOK
BEeNIMYMH. PacyeT moBepXHOCTH TEII00OMEHa.
TernonpoBogHOCT.  Pacyer TEIUIOBBIX IOTOKOB M
npoduielt  Temmeparyp IpH  IIEPEHOCE  TEIUIOTHI
TETJIONPOBOIHOCTHIO yepes OJTHOCIIOWHBIE u
MHOT'OCJIOMHBIC TIJIOCKUE CTCHKH.

Pacuer xoadduumenTa Teronepeaaun uepe3 ypaBHEHHUE
AUIHTHBHOCTH TEPMUYECKUX CONMPOTHUBICHHH.
OpHUEHTHPOBOYHBIN u TTOBEPOYHBIN pacyer
TEII00OMEHHHUKOB JUIst POLIECCOB MOOIPEBa,
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OXJIQXKICHUSI, KOHACHCALUH U NCTIAPEHHUSL.
3. | IIpoueccer u ammapatel pasnenenus | [13 | CmocoObl  BeIpakeHHs cocTaBa (¢a3. PaBHOBecHBIE
TOMOTEHHBIX CHCTEeM (OCHOBHBIC KOHLEHTpanuu. 3akoH ['eHpwu.
MaccOOOMEHHBIE TTPOLIECCHI) Hamnpasnenne macconepenauu. Iloctpoenne pabodmx u
PaBHOBECHBIX JIMHHWA Ha TpUMepe Mpolecca adbcopOimu.
JIBrKy1as cuiia MaccorepeaayH.
MarepuanbHblii OangaHc mporecca abcopbOumu. Pacuer
pacxoaoB TIOTJIOTUTCIIA u HHEPTHOTO HOCHUTCIIA.
MUHHMMAaNBHBIA PACXO MOTJIOTHTEIS.
Pacuer  BBICOTBI =~ MacCOOOMEHHBIX  amMapaTtoB  C
HETIpEepHIBHBIM KOHTaKTOM (a3.
Pacuer xoapuIIeHTOB MaccooTHauM M Maccomepeadn.
AnyuTUBHOCTD NG (GY3UOHHBIX CONPOTHBIICHUI.
Pacuer  BBICOTBI  MacCOOOMEHHBIX  alIapaTtoB  CO
CTYNEHYaThIM KOHTAaKTOM (a3. DPQPEKTUBHOCTD CTyIEHH
o Mapodpu.
Pextndukarnms 6nHapHBIX cMeceil. PaBHOBECHEBIE JaHHBIE.
OTHOCHUTEIbHAS JIeTy4ecTh. MaTepHanbHBIN OanaHc.
HenpepeiBHass ~ pektuukanmst  ABYXKOMITOHEHTHBIX
cMmeceil. MuHUManbHOE W pabodee (GIETMOBOE HHCIIO.
YpaBHeHUs pabo4nX JIMHHUH.
TerutoBoit ~ OamaHC  peKTH(UKALMOHHOW  KOJIOHHBI.
TerutoBble HAarpy3Ku UCIapuTels u aediermaropa.
OmnpeneneHre OCHOBHBIX Pa3MEPOB PEKTU(HHKALMOHHOM
KOJIOHHBI C HETPEPBIBHBIM M CTYNEHYATHIM KOHTAKTOM
has.
4. | IIponeccel u anmapatsl pasaeneHus | II3 | Pa3smeneHue reTeporeHHBIX CHUCTEM. MaTepuanbHbIN
TETEPOreHHBIX CHCTEM (OCHOBHBIE Gananc. Pacuer pacxozoB MOTOKOB.
THPOMEXaHHYECKUE MTPOIIECCHI) OcaxxneHue. DJIEMEHTBl  pacyeTa  ammapaToB  JAJs
OCaXKICHUSL.
DIEeMEHTBI TUAPOJAMHAMHUKN HEIIOJABMKHBIX 3CPHUCTBIX
CJIOEB U IICEBIOOKIDKEHHUE.
OunpTpoBaHWE. DJIEMEHTHI pacdeTa (HUIBTPOBATBHBIX
anmapaTos.
Conep:kaHue caMOCTOSITE/ILHOUH PadoThI
No .
o/ HanmeHnoBanue Tem (pa3aesoB) CopeprkaHue caMOCTOSITEJILHOI padoThI
1. | T'unpomunamuyeckne mpouecckl u | [loBropenne — jeknmoHHOro — Marepuana.  IloarotoBka K
anrmapaTsl XMUMHYECKOH | MPAaKTHYECKUM 3aHATHAM
TEXHOJIOTUH
2. | TennoBele mpouecchl u anmaparsl | [loBropenne — jgekumoHHOro — Mmarepuana.  IloarotoBka K
XMMHUYECKOH TEXHOIOTUH MPaKTHYECKUM 3aHATHAM
3. | Tlpomecchl u ammapatsl pasneneaust | [loBTopeHne  JEeKIMOHHOTO — Marepuana.  [loAroTtoBka K
TOMOTEHHBIX CHCTEM (OCHOBHBIC | IIPAKTHUECKHUM 3aHATHAM
MacCcOOOMEHHBIE TPOIIECCHI)
4. | Ilpoueccel u ammapatsl pasaenenus | [loBtopenne — nexnuoHHoro — Martepuana.  [logroroBka — k
IeTEePOreHHBIX CHCTEM (OCHOBHBIE | MPAKTHYECKUM 3aHATHAM
THIPOMEXaHIMIECKHUE MTPOIIECChI)

3. OueHouyHble MaTepuajbl AJS IPOBeleHUS] TEKYyIero KOHTPOJIA YCINeBAeMOCTH M
NMPOMEKYTOYHOM ATTEeCTANMH 00y4al0IHUXCS M0 JUCHUILIHHE (MOIYJII0)
[lo nucuuminHe (MOIYJIO) MPEILyCMOTPEHBI CIEAYIOIIKME BUIbl KOHTPOJISI KadyecTBa
OCBOCHUS:
® TEKYILIUH KOHTPOJIb YCIIEBAEMOCTH;
® [IPOMEXYTOUYHAs aTTeCTalusl 00YJaromUXCcs 0 AUCHUIUIUHE (MOIYJIIO).
3.1. OneHoyHble MaTepHaJbl ISl INPOBeJCHUs] TeKyLled aTTecTANMH 10 JMCHUILIHHE

(MoayJ110)
Ne | Kontposupyemblie TeMbl (pa3aeJibl) HaunmeHoBaHHe OLIEHOYHOI'O CPeICTBa
n/n
1. | T'unponunamuyeckue mporecchl M anmaparsl xumudeckoi | Keiicel. KontponbHas pabora
TEXHOJIOTUH




2. | TenmoBble pOIECCH U ammapaTsl XuMu4deckoi TexHonorun | Keticel. KontponbHas padoTa

3. | Ipouecchl u ammapaTbl pasjieieHus romoreHHbix cucteMm | Keiicsl. KontponbHas pabora
(OCHOBHBIC MACCOOOMEHHBIE MPOIIECCHI)
4. | Iporecchl U ammapathl pa3jieicHus rereporeHHbix cucteM | Keticel. KoHTponsHas padota
(OCHOBHBIC THAPOMEXAHUYCCKHE TIPOLIECCHI)

3.1.1 TunoBble KOHTPOJIbHbIE 32JaHUS WM WHbIE MATEPHAJIbI, He0O0OX0AUMBbIE JJIsl OLlEHKH
3HAHWI, YMEHUIl, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B MpoLecce TeKYIero KOHTPOJIst
ycrneBaeMoCTH

Keiichl (cuTyanum 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

3anaua 1

MeToa0M TUHEIHON HHTEPIIONIALNUY MO TAOIMYHBIM JaHHBIM OMPEENIUTh IUIOTHOCTD U BA3KOCTD
OpraHuueckoi xxuakoctu (6ens3on) npu remmeparype 23,6 °C.

3amaua 2

MetonoM mocCiieIOBAaTEIbHBIX JIMHEHHBIX HHTEPIOISAIUN ONPEACIUTh MJIOTHOCTh U BSI3KOCTh
BOJIHOIO pacTBOpa 3TaHoja mpu Ttemneparype 14 °C, ecaum MaccoBas 10Js8 pacTBOPEHHOTO
BellecTBa B pacTBope 43 %.

3amaua 3

Onpenenurs MIOTHOCTh U BA3KOCTH MApPOB, MOJYUYEHHBIX ucnapeHueM 43 %-ro (MaccoBbie %)
pactBopa 3tanona. Temneparypa mapoB 100°C, naBienre HopMaiabHOE aTMOC(hepHoe.

3anaua 4

AtMochepHoe nmasiienue coctaBisier 750 mm pr. cT. Onpenenute aOCONMIOTHOE aBIICHHE B
peaxkTope, eciu:

a) peakTop paboTaeT 1Mo W30BITOUYHBIM JTABICHUEM, a TTOKA3aHUS YCTAaHOBJIEHHOTO Ha PEaKkTope
MaHOMETPA COCTABJISAIOT 2 KIc/cM?;

0) peakTop paboTaeT Moj BaKyyMOM, a MOKa3aHUsI yCTAaHOBJICHHOTO Ha PEaKTOpe BaKyyMMeETpa
coctaBisaoT 500 MM pT. CT.

3amauya 5

Omnpenenuth BBICOTY CTONI0A KUAKOCTH, ecii B TpyOke Toppuuemmu (pTyTHOM Oapomerpe)
WCIIOJIb30BaTh BOAY BMecTO pTyTH. Pacuér mposectu st Tpéx temmeparyp 20, 60 u 90 °C.
ATMmochepHoe TaBieHue MPUHATH PAaBHBIM 745 MM PT. CT.

3amava 6

Macca KoyoOKOJa MOKpOro razoxpaHwiuina (rasronspaepa) cocrasisger 2900 kr. [uamerp
kojokosia 6 M. O0BéM razoxpanmwmuma 200 M3. BerauciauTs M30BITOYHOE MABJIICHHE BHYTPH
ra3oXpaHuiiuiia U Maccy COAEp Kallerocs B ra3oxpaHuwinile Merana. TemmnepaTtypa merana 20
°C, BHemHee aTMocdepHoe aaBiaeHue 745 mm prt. cT. 3amaqa 7

BoaHblii pacTBOp amMMHaka MepeKkayrBaeTcsi 1Mo TPyOONpoOBOAY B COCEAHMUN LE€X MPU MOMOIIH
MOHTEXI0. EMKOCTB, B KOTOPYIO IIOCTYIIAeT PacTBOP, HAXOAUTCS Ha 6 M BBILIE YPOBHS PacTBOpa
B MOHTEX0. CONpOTHBICHHE, KOTOPOE MPEOJ0IEBACT PACTBOP, IBUTASICH MO TPyOONPOBOY,
coctaBigeT 15 xIla. M30bITOUHOE JaBlieHHE a30Ta, ITOJAaBA€MOI0 B MOHTEIKIO, COCTaBIAET 2,5
krc/cM2. Onpenenutb aOCOTIOTHOE AAaBICHHE B €MKOCTH, €CIIM aTMOC(HEPHOE JaBJICHHUE PaBHO
750 MM pT. CT., a IOTHOCTH 25 %-ro (Macc.) pacTBopa ammuaka mnpu 25 °C cocrasmusier 907
Kr/M°.

3amava 8

ITo Tpy6ompoBony nuamerpoM 38%4 mm npu temmneparype 20 °C nepexaunBaercst Boja. Pacxon
BOJIbI COCTaBIIsIET 6 T/4. OnpeaeuTh CKOPOCTh BOJIBI B TPYOOIIPOBOIE M KpUTepHii PeitHombca.
3agada 9

Jnst ycroBuid 3amavun 8 onpenenuTh Kod(QPUIMEHT ruapaBindeckoro TpeHus (KodhdumueHT
Hapcu), ecnu TpyOONpOBOA CTANBbHOW C HE3HAYUTENBHON Kopposued. OmnpenenuTsh MOTepU
JIaBJICHUA U HATlopa Ha TpeHue, eciii o0mas anuHa Tpyoonposona 20 m.

3agauda 10

Jlna ycnoBuit 3aau 8 ompenenuTh MOTEpU JABJICHHS M Haropa Ha MECTHbBIE CONPOTHUBIICHUS,
eciii TpyOOmpoBoje yCTaHOBJIEHBI: auadparma (¢ nuameTpom otBepctust 15,87 mMMm), KOleHO-
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YTOJIbHUK (4 WIT.), HOpMAJIbHBIN BEHTHIb.
3amava 11
Jns ycnoBuit 3anau 8-10 ompenenuTs oOIiyMe MOTEpH JAaBICHHUS M Hamopa B TpyOOIpoBOJE, a
TaK)X€ JIaBJICHUE B MOHTEXIO, C IOMOIIbIO KOTOPOIrO OCYIIECTBISETCS TPAaHCIOPTHPOBKA
JKMIKOCTH. EMKOCTH, B KOTOPYIO TIOCTYyHaeT >HIKOCTb, HAXOAUTCS MOJ H3OBITOUHBIM
nasnenueM (0,2 Kkrc/cMm? U pacrosniokeHa Ha 5 M Beiie. AtmocdepHoe napienue 760 MM. pT. CT.
Sagaua 12
[lenTpoOekHBIN HAcoC MepeKauynBaeT BOJY M3 HIDKHEH €MKOCTH B BEpXHIOI. Temmeparypa
xuakoctu 20 °C, pacxon xkuakoctu 6 T/4. J{uameTp BcachiBaroniero Tpyoorposoaa 45x4 mwm,
TUaMeTp HarHeTaTelapbHOro TpybompoBoga 38x4 mm. BeicoTa OT ypOBHS JKMIKOCTH B HUKHEH
€MKOCTH J10 BEpXHEH TOukdM noabéMa xuakoctu 10 M. I'mapaBinyeckoe CONpPOTUBIICHHE
HarHeTtaTenbHOW nuHUM 0,5 atu. Ilorepm Hamopa BO BcackBaromed auHuM 2,5 M. HikHss
€MKOCTBh OTKpBITA B aTMOC(epy, BEpXHssl EMKOCTh HaXOIUTCS MO U30BITOUHBIM JaBieHuem 100
klla. Onpenenuts Hanop Hacoca.
3agaua 13
Jnst  ycnoBuit 3amaum 12 ompenenuTh aOCOMIOTHBIC JABJICHHS BO BCACBIBAIOIIEM |
HarHeTaTelIbHOM MaTpyOKe Hacoca, eciau aTMmocdepHoe naBieHue 755 MM pr. cr. Takke
OTIpeIeNIUTh MOKa3aHUs BaKyymeTpa (B MM PT. CT.), €CJIM MaHOMETP MOKa3bIBAET HU30BITOUHOE
nasnenue 2,2 krc/cm?. Ilpu pacuére npuHATH, YTO TOUKA MOAKIIOUCHHS BaKyyMETpa HaXOAUTCS
Ha OJTHOM BBICOTE C HACOCOM, a TOYKa MOJKIIOYeHHs] MaHoMeTpa Ha 0,5 M Bblllle Hacoca.
3anaua 14
Jns ycnoBuid 3amaun 13 onpenenuTs BBICOTY BCACHIBAIOUIEH JIMHHWM, 3aMac Ha KaBUTALHMIO U
MaKCUMaJIbHYIO BBICOTY BCAChIBAIOIIEH JMHUH, €CJIM YacTOTa BPAIIEHUS Bajla LEHTPOOEKHOIo
Hacoca 2900 o6/muH. CpaBHUB BBICOTY BCACHIBAIOIICH JTMHUU C MAKCUMAJIBHBIM €€ 3HAUCHHEM,
CclienaTh BBIBOJ O BO3MOYKHOCTH pabOTHI HACOCA B 33aHHBIX YCIOBUSIX.
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 ypOBHS XHJIKOCTH B HIKHEH
€MKOCTH /10 BEpXHEW TOYKHM MoabEéMa >kuiukoctu 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 NIJs JaHHOW CeTw,
o 100paTh HEHTPOOEKHBIN Hacoc Al pabOTHl Ha JaHHYIO ceTh ¢ yacToToil 2900 06/MuH.
KonTpoasnas padora Nel (mo pasaeny 1)
3AJTAYA Nel
LlenTpobesxHbIil Hacoc MOJAET BOLY U3 OTKPHITOro Oaka 0 HOBOMY CTAJIbHOMY 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
anuHa 10 M. MeCTHBIMU COITPOTHBIICHUSIMH Ha BCACHIBAIOILEH TMHUM MOYKHO TIpeHeOpeyb.
OINPEAEJIUTD:

1) IIpenenpHyI0 BBICOTY BCAaChIBAaHUS BOABI IPU KABUTALIMOHHOMW MONPABKe 2,2 M BOJ. CT.

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

3) Kak u3MeHuTCsI MOIITHOCTB HAcOCa, €CJIM YacTOTa BPAIlEHUs] YBEIUUUTCS B IOJITOPA pasa.
3AJAYA Ne2
[TnyHxepHbIii Hacoc MPOCTOro (0JMHAPHOI0) ACUCTBUS MepekaunBaeT npu temmeparype 20°C
12 1/49 xuaAKO#N cMecu uMerotien Bs3kocTh 7,2 cll3 u cocrosmeit u3 50% (macc.) metanona, 30%
(macc.) rmunepuna u 20 % (macc.) Oyrtanona. CMmech TpPaHCIOPTUPYETCS MO CTAIbHOMY
TpyOomnpoBoay nuametpom 60x3,5 MM U JUIHMHOM 62 M U3 EMKOCTH C aTMOC(HEPHBIM J1aBIIEHUEM B
anmapar ¢ u30bITOYHBIM jgaBineHueM 1,1 aru. Beicota mogpéma xunkoctn 18 m. Ha
TpyOompoBoje umeercs 3 KosieHa (yroiapHuka) moj yriaoM 90°, nBa orBoga mox yriiom 45°
(Ro/d = 2), nBa HOpPMaJbHBIX BEHTHJS M OJUH BEHTWIb C HAKJIOHHBIM ILIIUHIEIEM
(npsimotounbiit). [Ipunsate obumit KIIJ nHacoca pasubsiM 0,65, KIIJ[ nBurarens ¢ mepenadeit
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0,815, ko3¢ urmenT 3amaca MOIIHOCTH Ha BO3MOXHBIE neperpy3ku 1,17.
OINPEAEJIUTD:
1) CkopocTb XKHIKOCTH B TpyOONpoBoie U KpuTepuit Peiinonbaca.
2) HeoOxomuMbIii 1711 JAHHOM CETH  HAMOp Hacoca H  TNOTPeOIsieMyro
AIIEKTPOJIBUTaTENIEM MOIIHOCTb.
3AJAYA Ne3
B tabiune npuBeseHa 3aBUCUMOCTb Haropa HEHTPOOESKHOTO HAcoca OT MPOU3BOIUTEILHOCTH
nipu gnciie 060potoB 1450 06/MuH, B3siTas U3 €ro Macmopra.

[Tpon3BOIUTENBEHOCTD  [1/CEK 0 2 4 6 8 10

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

Boga u3 émxoctu B pe3epByap noaaércs HaCOCOM IO HOBOMY CTaJIbHOMY TPYOOIIpOBOY JUIMHOMN
15 M u nuamerpom 88,5x4 MM, umeromeMy 3 moBopoTa (OTBOAA) MOA MPSMBIM YIJIOM C
paguycoM 3akpymieHus 160 MM W OAMH HOPMaJIbHBIA BeHTWIh. CONMPOTUBICHUEM
BCAChIBAIONIETO TPYOONpPOBO/Ia MpeHeOpeyb.
OITPEJEJINTH: CMOXeET JIM 3TOT HACOC MOJAATh M3 OTKPLITOW &MKOCTH 28,8 M/4 BOBI NpH
temnepatype 20°C B pe3epByap, Haxoadmuiics noa nasiaenuemM 0,75 atu, pacnoyioKeHHbIN Ha 7
M BBIIIIE.
3AJJAYA Ned
[InyHxkepHbIil Hacoc MPOCTOro (OAMHAPHOTO) JEHCTBUS C JUAaMETPOM ILTyHxkepa 250 MM, X0/10M
ero 400 mm 1 uuciom o6opotoB 100 06/mMuu npu Temneparype 20°C nepekaunBaeT 1800 j1/MuH
10%-ro pacTtBOpa €IKOrO HaTpa W3 OTKPBITOM EMKOCTM B ammapar, HaxOoJSAIIMHcA IoA
JABJICHUEM 7 aTH, pacrojoKeHHbIH Ha 20 M Bbllle éMKOCTH. MOIIIHOCTh Ha Bally Hacoca 39 kBT.
MaHoMeTp Ha HarHeTtaTteIbHOM IATpyOKke Hacoca nokaspiBaeT 10 atu, a BakyyMMeTp Ha
BcachIBatomieM natpyoke mokaspiaeT 300 MM pT. CT. (MAHOMETP U BaKyyMMETpP MPHUCOEAMHEHBI
B TOYKaX, MPAKTHUYECKU HAXOJSIIUXCS Ha OJTHOM BBICOTE).
OINPEAEJINTD:
1) O6némnniit KIT/I Hacoca.
2) HeoOxomuMmeblii 1J1s TaHHOM ceTH Hamop Hacoca u moiaHbiid KIT/] Hacoca.
3) IMoTepto Hamopa (rUaApaBINYECKOE COMPOTUBIICHUE) B TPYOOTPOBO/IE.
3AJJAYA Neo5
[To TpyGomnpoBoay nuamerpom 41x1,5 MM cOo 3MEEBUKOM TepeKaunBaeTCsl CHU3Y BBEpX 98%-as
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. PazMepsl 3MeeBUKa: nuaMeTp BUTKa 1,5 M, 4MCIO BUTKOB §, IIar BUTKa
paBeH YeThIPEM HapYKHBIM JuaMeTpaM TpyObl. TpyOsl cTambHbIEe C HE3HAYUTEIBHOW KOPPO3HEH.
OINPEAEJINUTD:
1) CxopocTb KUAKOCTH U KpUTepuil PeitHombaca.
2) InuHy 3MeeBUKa ¢ yU4ETOM I1ara BUTKA.
3) [lokazanus (B MM. pT. ct.) U-00pa3sHOro MaHOMETpa, YCTAHOBJICHHOTO 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 TaBiIeHre paBHO 760 MM pT. CT.
OIIPEAEJIMTBH: MakcuManbHO BO3MOKHYIO BBICOTY YCTAaHOBKHM HAacoca HaJl YPOBHEM BOJbI B
cOOpPHOM KOJIOJIle KOHJIEHCATa, MPUHSB, YTO JaBJICHHE BO BCACBIBAIOIIEM MaTpyOKke Hacoca BO
n30eKaHUe KaBUTAIMU JIOJDKHO ObITh He MeHee yeM Ha 0,2 aTu BbIlIE MHUHUMAIBHO
BO3MOXKHOTO.
3AJAYA Ne7
Jlnst momaum OeH3ojna, mMeromero Temmneparypy 10°C, Ha BepxX peaKIMOHHOW KOJIOHHBI,
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HEOOXO/IMMO YCTaHOBHUTh y €€ OCHOBaHMs LIEHTPOOEXHbI Hacoc. BbicoTa kojoHHBI 16 M.
KonnyectBo momaBaemoii xuakoctu 1020 kr/muH. BHYTpeHHHMI aMaMeTp CTajIbHOTO
TpyOOnpoBoJa ¢ He3HAUNTeNIbHOU Koppo3uei 105 mM. M30pITouHOE aBieHUe B BEpXHEH 4acTu
kosoHHbl 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 mpuHAThE paBHbIM 0,65.
OIIPEAEJIUTD:

1) CxopocTb KUAKOCTU B TPyOOIpOBOE U KpuTepuil PeitHombca.

2) [Torepu Hamopa Ha TPEHUE U MECTHBIE COTIPOTUBIICHUS.

3) HeoGxoauMblit 1Jist JTaHHOW CETH HAIOpP HAcOCa U MOITHOCTh Ha Bally Hacoca.
3AJTAYA Ne8
LlenTpoOexHbII HacoC MepeKkayrBaeT BOJY U3 pe3epByapa 0 HOBOMY CTaJIbHOMY TPyOOIpOBOaY
B OTKPBITYI0O €MKOCTb, pacroyiokeHHyto Ha 18 M Bbime. Ha tpyGompoBoae umeercs: GpuibTp,
NIeBSATh YTOJIBHUKOB (KoJieH) 1o 90° u 1Ba HOpManbHBIX BeHTU . J(namerp TpybonpoBoaa 56x3
MM, ero jummHa (Kpome 3MeeBuka) 76 M. Koaddumment conportuBnenus QuiubTpa paBeH 25.
KonuuecTBo npukaunBaeMoii Boasl cocTapiser 16 m*/4. Temnepatypa Boasr 15°C. KIIJ] macoca
0,6, nBurarens 0,95.
OINPEAEJIUTD:

1) CkopocTb XKHJIKOCTH B TpyOONpoBoe U KpuTepuit Peiinonbaca.

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

3) Kak M3MEHUTHCS NMPOU3BOJAUTEIBHOCTh, HANIOP M MOIIHOCTh HACcOCa, €CJIM YHCIIO

000poToB pabouero kojeca OyaeT ypemuueHno Ha 20%.

3AJJAYA Ne9
[TopmiHeBoit HacoC ABOMHOIO AEHMCTBUS 3aCACBIBAET TOJIYOJ M3 EMKOCTH, PACTIOIOKEHHOM HUXKE
Hacoca Ha 5 M. ATmocdepHoe naBieHue cocrtaBiger 9500 mMm BoasHoro crosba. Iloteps
JaBJI€HUA 3a CYET TPEHHUS M MECTHBIX CONPOTHUBIEHUH BO BCACHIBAIOLIEM TpPYyOOIPOBOE
coctaByisieT 45 MM pr. cT. Juamerp TpyOompoBona 48x4 mMm. OO0BEMHBIN pacxon Tonyona 4,5
M*/4. 3aBHCHMOCTD 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. IInoTHOCTH TOJIyONIa IPUHATH paBHOM 810 kr/M’. KaBUTalMOHHBIM
3aracom npeHeopeyb.
OIIPEAEJIUTD:

1) CxopocTh TeUeHHs KUAKOCTU B TPyOOIIPOBOJIE.

2) [Torepu Hamopa B TpyOONpoOBOIE.

3) Hmwxke xakoil mpeaenbHON BEIMYUHBI JIOJDKHA OBITH TEMIIEpaTypa TOIyoJia, YTOOBI

nepeKkayrBaHre 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
OJIMH HOPMAaJIbHBIN BEHTUJIb.
OINPEAEJIUTD:

1) PexxuMm TeueHus MOTOKa paccosa B TpyOonpoBoe.

2) Ilotepu naBneHus B TpyOONIpoOBO/IE.

3) Heo6xoumoe u30bITOUHOE JaBJIEHHE BO3yXa B MOHTEXIO (BBIPa3UTh B MM PT. CT.).
3AJJAYA Nell
ITopuiHeBoi Hacoc IBOMHOTO AEUCTBUA ¢ AuameTpoM nopuiss 250 MM, quamerpom mroka 50,5
MM U xoz0M nopurHsa 200 Mmm nepekadnBaeT BoAy ¢ TeMrepaTypoi 20°C u3 OTKpBITONH EMKOCTH
B pe3epByap ¢ M30BITOYHBIM JaBlieHHMEM. MaHOMETp Ha HarHeTaTeNbHOW JMHHUU MOKa3bIBAaeT
naBiaeHue 2,6 aTH, a BaKyyMMETpP Ha BCAChIBAIOIIEW JNWMHWM — paspexkeHne 310 MM pr. CT.
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PaccrosiHre no BepTHKaIM MEXy MAaHOMETPOM U BaKyyMMeTpoM paBHO 0,69 M. YpoBeHb BOJIbI
B pe3epByape Ha 4 M BbIIE YPOBHS BOJIbI B EMKOCTU. Hamop, TepsieMblid Ha
IIPEOJOJIEHUE CHUJI TPEHUS M MECTHBIX CONPOTHUBIIEHUH, COCTaBisieT 2 M. MOIIHOCTh Ha Baily
Hacoca 6,73 kBt, mexanndecknii u ruapasinnyeckuii KIT/I paBasl coorBeTcTBeHHO 0,9 1 0,8.
OIIPEAEJINUTD:

1) Hamop Hacoca.

2) N36bITOYHOE 1aBJICHUE B pe3epByape, BBIPa3UB €ro B TEXHUUECKUX aTMoc(epax.

3) Yucno o00poTOB MpHUBOJIa HAcOCa.
3AJJAYA Nel2
[To cranpHOMY TpyOOIIPOBOAY C HE3HAUUTEIBHOU KOppo3uel nuamerpoM 41x1,5 MM u amuHOM 9
M IPOUCXOJIUT BBIKAUMBAHHE XJIOPOEH30J1a IIEHTPOOEKHBIM HACOCOM M3 WITyllepa B JHE
3aKpbITOH EMKOCTH, 3aIllOJIHEHHOW Ha BhICOTY 0,2 M (3TOT ypOBEHb CUUTaTh 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.
Temneparypa xiopOenzona 40°C, naBneHue Bo BcachIBarolieM naTpyOke Hacoca, BO H30eKaHUH
kaButanuu, Ha 0,15 aru BbIIE MUHUMAIbHO (U3MYECKH BO3MOXKHOTO TIpH padouei
Temrneparype. 3aBUCUMOCTb JJaBJICHUS HACBHIIICHHBIX MTAPOB XJIOPOEH301a OT TeMIIepaTyphbl
BbIpaXkaeTcsi cooTHomeHueM lg p* =4 [ B/t [1 CLJ, 31ech p BbIpaXXeHO B MM PT. cT; t B °C; 4
=17,498; B=1654; C=232,3.
OINPEJJEJINTD: AGcomroTHOE 1aBlieHHEe B €MKOCTH, BBIPA3HB €T0 B TEXHUYECKUX aTMochepax.
3AJTAYA Nel3
[To tpybompoBomy nuamerpoM 57x3 MM CO CTalbHBIM 3MEEBHKOM, HE IOJBEPTaBIIEMCS
3HAYUTENIBHON KOPPO3MH, IEPEKauyMBAETCSI CHU3Y BBEPX UETBHIPEXXJIOPUCTBIM YIVIEPOJ IIPH
temneparype 25°C B konuyectBe 12 T/4. MaHOMETp, yCTaHOBJIEHHBIH IEpe]] 3MEEBUKOM,
nokaspiBaeT nasiaeHue 1,2 atu. Ha 3meeBuke uMeeTcs HOpMajbHBIM BEHTWIb. Pa3mepsl
3MEeBHKa: JuaMeTp BUTKAa 1,8 M; 4YUCIIO BUTKOB 6, IIar BUTKAa PaBeH YETHIPEM HaPYKHBIM
JMaMeTpaM TpyOBl.
OITPEAEJITD:  IloxazaHusi ~ MaHOMETpPA,  YCTAHOBIEHHOTO  TOCJIE  3MEEBUKAa U
OTIpaJyHMpOBaHHOIO B MM PT. CT.
3AJJAYA Nel4
LlenTpoOesKHBIN HACOC epeKaynBaET BOJLy U3 OTKPHITOrO 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. Uncmo 060poToB pabouero kosneca Hacoca 750 06/muH. [[uamerpsr
naTpyOKOB BCACHIBAIOIIETO M HATHETATEIbHOTO TPYOOIIPOBOIOB paBHBI. ATMOC(hepHOE 1aBIeHue
1 ara, remmniepatypa 4°C.
OIIPEAEJIUTD:
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, paboTaromiero 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 JOKHA OTKAuMBaThCsA BOJa, paBeH 57x3,5 MM, ero
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.
OINTPEJEJINTDH: CMOXET I HACOC TIPU 3THX YCIOBUAX OTKAuMBaTh 13 M>/4 BOIBI, IPUHSAB, BO
n30exkaHne KaBUTAIMM, YTO JaBJICHHE BO BCachlBarollleM naTpyOke aoipkHO ObiTh Ha 0,2 atm
BbIIIIE MUHUMAJIBHOTO (PU3UYECKH BO3ZMOXKHOTO.
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3AJTAYA Nel6
N3 montexio npu Temneparype 20°C mepexaunBaercs 60%-asi cepHasi KUCIOTa B PeakTop,
pacnosoKeHHbi Ha 10 M Bbllle MOHTEXIO. Pacxox KucnoTel 16 M*/4, naBnenue B MOHTEXIO 4,1
aTH, BHYTPEHHUN JUaMeTp U JJIMHA CTaJIbHOTO TPyOOIpoBOIa ¢ HE3HAYUTENbHON KOPPO3HEH, MO
KOTOpPOMY IepeKayMBaeTCsl KUCIOTa, paBHbI cooTBeTCTBEeHHO 50 MM 1 12 M. Ha tpyGomnpoBoe
MMeeTCs] HOPMaJIbHBIM BEHTUJIb U OJHO KOJICHO (YTOJIBbHHK MO yriioM 90°).
OIIPEAEJIMTDH: MakcuManbHO BO3MOYKHOE JIaBJIEHUE B PEAKTOPE, BBIPA3UB €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 TpyOOmpoBoxIy C
BHYTpEHHUM AuameTrpoMm 25 MM u anuHoi 40 M. Ha TpyOorpoBoje, KOTOpbIii MOXKHO CUUTATh
TMJPABINYECKH TIaIKUM, YCTAHOBJICHBI ]BA HOPMaJIbHBIX BEHTHJIS,, BOCEMb KOJIEH (YTOJIbHUKOB)
oz yriaom 90°. JlaBneHnue Bo3ayxa, M0J1aBa€MOro KOMIIPECCOPAMH B MOHTEXKIO, paBHO 3,5 aTu.
OINPEAEJIMTDL: JloctaTo4yHO MM O3TOTO JAaBIEHUS JJid TMEpeKaukd HUTpoOeH3oma B
pEaKIMOHHBIN anmapart, eciu MocieIHUI paboTaeT:
a) moj u30bITOYHBIM AaBrneHueM 800 MM pT. CT.;
0) mox abCOMOTHBIM JaBjieHueM 1,2 krc/cM?, ecu atMocdepHoe naBieHue cocTaBiaser 740 Mm
pT. CT.
3AJJAYA Nel8
IlopumiHeBoil Hacoc mnepekaunBaeT Boxy ¢ Temneparypoil 20°C u3 pesepByapa, B KOTOPOM
MOJJICP’KUBAETCS JJaBJIeHUE HIKEe aTMocdepHoro, B 6ak, ¢ AaBiieHHeM 2 aTa. MakcHUMallbHO
BO3MOXKHasl (TpejiebHasA) BBHICOTA BcachlBaHUS Hacoca (0e3 yuéra KaBUTAI[MOHHOW MOMNPABKH)
pu 3Tux ycaoBusx 4 M. [lonHas reomerpudeckas BbICOTa moabEéMa Boael 5 M. IloTepu Hamopa
Ha BcacbIBatomeM TpyoompoBoge 3,51 M Box. cr. CKOpOCTM BO BCachlBaloIeM U
HarHeTaTeJIbHOM TPyOOIPOBOAAX OJUHAKOBBIE U PaBHBI 2 M/C.
OIIPEAEJINUTD:

1) /laBnenue B pezepByape.

2) MakcumanbHyl0 (TpeebHYI0) BBICOTY BCAChIBAaHMS HAcOCa, €CIM TeMIepaTypa

BoanI nogauMetcs no 40°C.

3) IonHbli Hanop Hacoca, mpeHeOperast MOTEPsIMU JaBJICHHS HA JIMHUM HarHETaHMUS.
3AJJAYA Ne22
Ha ropu3oHTaJIbHOM CTaJbHOM TPYOONPOBOJE C HE3HAYMTENBbHOM Kopposuel JummHOoM 50 M u
BHYTpEHHUM JuaMeTpoM 50 MM, IO KOTOpOMY TpaHCIOpTUpyeTcs Bojaa npu temmneparype 20°C,
yCTaHOBJICHa HOpMasibHas Tuadparma ¢ nuamerpoM otBepetus 31,62 mm. JIuddepennmanbabiit
MaHOMETp TMOKa3bIBaeT nepenas naBieHus Ha nuadparme 300 MM prT. CT.
OIIPEAEJIUTD:
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 (MmaccoBast 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°.
O6mass mmuHa TpyOompoBoma 50 M, paszHocTh BeICOT 9 M. KoaddwummeHT ruapaBimueckoro
TpeHust NpuHATH NpudnmxenHo pasubM 0,036. Temnepatypa pactBopa 35°C.
OINPEAEJIUTD:

1) CxopocTh pacTBOpa B TpyOOIIpOBOIE.

2) [IpoBeputs 3HaueHwe Kod(dduIMEHTAa TUAPABINYECKOTO TPEHHS, CUUTas

TpyOOIPOBO/] CTANBHBIM C HE3HAYUTEIBHON KOPPO3UeH

3AJTAYA Ne26
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LlenTpoOesxHBIN HacoC mepekaunBaeT 7,4 T/4 U30MPOIAHOa U3 OTKPHITOM EMKOCTH B PEakTop,
pacrnoyiokeHHbI Ha BeicoTe 10,4 M M HaxoasmmiicsS 1o/ W30BITOUYHBIM AaBicHUEM 2,44 aTw.
ArnmapaTbl COeIMHEHBI HOBBIM CTAJIbHBIM TPYOONPOBOAOM JHaMeTpoM 866 MM U JUTMHOM 26,2

M. Ha Tpy6onpoBose yctaHoBieHbl: 11 npsMOyroiasHBIX OTBOJOB € paauycoMm 3akpyrienus 30,8

CM, 2 HOPMaJIBHBIX BEHTWISI U YCTPOMCTBO AJIs PETYJIMPOBAHUS pacxoa,

«CTETEeHb OTKPBITOCTU (®)» KOTOPOTO CBsi3aHA C KO3(PPHUIMEHTOM €ero conpoTuBieHHUs (&)

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

YCTPOWCTBE PEryJIMPOBAHUS pacxoja HacoC COOOIIAET KUIAKOCTH HAop 54,2 M.

OIIPEAEJINUTD:

1) [lorepu Hamopa M CKOpPOCTh KHMIKOCTH B TpyOONpOBOJAE MpHU MOJHOCTHIO OTKPBHITOM
YCTPOMCTBE PETYIMPOBaHMS pacxoza.

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

3AJJAYA Ne27

OnpenenuTs MHUHMMAIbHBIM JuaMeTp TpyOOmpoBoAa, MO KOTOPOMY HAcoc C TOJIE3HOM

MotHocThi0 398 BT MoxeT nepexaunBath 10 4590 kr/4 98%-oii ceproit kucnotel pu 15°C u3

OTKpBITOro cOOpHHKa B abcopbep Ha BeicoTy 12,3 M. Ha cransHOM TpyOomnpoBoze AnuHOM 28,6

M caenano 10 npsMOyroJpHBIX OTBOJA C PAJAMYCOM 3aKpYyTJICHHs], paBHBIM YETBIPEM JAHaMeTpaM

TpyObl, YCTaHOBJIEHBI 2 TOJHOCTBIO OTKPBHITHIC 33JBIKKUA W Auadparma, 1uamMeTp OTBEPCTHUS

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

Kre/cm?,

[Ipu pemenuun 3amayul NPUHATH HauOoJee BEPOATHBIM THMIPOJMHAMHUYECKUNA PEXUM TEUCHHS

KHUJIKOCTH, IPOBEPUB B 3aKIFOYEHNE IPUHATHIN PEXKUM.

3AJJAYA Ne28

B anmapar, paboratomuii Mo abCONMIOTHRIM JIaBJI€HHEM 3 aTa, HaJlo MoJaBaTh HACOCOM BOJY M3

OTKPBITOTO pe3epByapa Mo TpyOompoBoay BHYTpeHHMM auameTpoMm 70 mM. Bepxnsas Touka

TpyOOIpOBO/a BhIIIE YPOBHS BOABI B pe3epByape Ha 7 M. Pacuérnas nnmuna tpy6orpososaa 320

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

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

MM PT. CT.

OIIPEAEJINUTD:

1) 3aBUCHUMOCTH MEX1Y PAcX0JIOM BOJIbI, MPOTEKAIONIEH MO TpyOONpoBOay, U MOTEpel JaBICHUS
Ha MPeoJI0JIeHNE BCEX COMPOTUBICHUHN TpyOOnpoBoa (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 JaBJieHHEM 2 arta mpu cpeaHell temmeparype 75°C ¢ maccoBoil ckopocTbio 30

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

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

COIIPOTHBIIEHUE TOPU3OHTAIBLHOTO TPyOONpoBoaa npu JuMHE ero 90 M U Npy HAJTUYUU YETHIPEX

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

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

3AJTAYA Ne30

LlenTpobexHbIit Hacoc, nepekaunBas 280 JI/MUH BOJIBI, CO3/1aET HATIOP 22 M.

Onpenenuth, MPUrOJACH JIM 3TOT HACOC JJIs MEepeKayMBaHUs 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 ToabéMa 8,5 M, manuHa TpyOompoBoga 124 M. Ha tpyOompoBoae ycTaHOBIEHBI CEMb

KOJICH-YTOJIbBHUKOB M NPSMOTOYHBIH BEeHTHJIb. ONpenenuTh TakkKe MOIIHOCTb, MOTPEOIIeMyto

anexkTpoBurareiem, ecim oomuii KI1J1 HacocHo# ycTaHOBKH cocTaBisieT 55%.
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3AJJAYA Ne31
bunapuyto cmech Oenzoin-Tonyod, comepxkarntyto 30 % maccoBbeIX O€H3051a, NIPU TEMIEpaType
40°C TpaHCHIOPTUPYIOT 1O HOBOMY CTaJbHOMY TpPYOONpPOBOJY IIpPH TOMOIIM MOHTEXIO.
Anmapar, B KOTOPBIM MOAAETCA CMECh, HAXOAUTCS MMOJ M30BITOYHBIM JAaBieHHEM 4 Krc/cm’.
MaccoBsiii pacxon cmecu 10,6 T/4, ckopocTh moToka B TpyOompoBoae 2,5 m/c. [nuHa
TpyOompoBoja 28 M, reomeTpuyeckas Bbicota nmoaséma 5 M. Ha tpybGonpoBoje ycranoBiens 11
KOJIEH-YTOJIbHUKOB, /1BA HOPMaJbHBIX BEHTWIS M Juadparma, TuamMeTp OTBEpCTHsS B KOTOPOH B
2,5 pa3a MeHbIIIe JuaMeTpa TpyooIrpoBoa.
OIIPEAEJINUTD:
1) BuyTtpennuii tuametp TpyoOnpoBoa.
2) 'mapaBianueckoe COINPOTHUBIIEHUE TpyOonpoBoa U
M30BITOYHOE JIaBJICHUE B MOHTEXIO.
3AJTAYA Ne33
[TopmiHeBoil Hacoc IBOMHOrO JEWCTBUSA TNEPEKAYMBAET BOAY M3 OTKPBITOIO pPeE3epByapa B
PEaKTop, HaXOMSIIMNCS 10/ U3OBITOUYHBIM JaBICHUEM |5 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 %. TpaHcmopTHpOBKa BOABI
OCYIIECTBIISIETCS MO CTaJbHOMY TpPYOOIPOBOJY C HE3HAUUTEIbHONW KOppO3UeH IHamMeTpoM
133x4 MM u piuHOM 25 M. Temmneparypa Boasl 25 °C. Ha TpyOomnpoBojie yCTaHOBJICHBI ISTh
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) Npou3BOUTETBLHOCTH HACOCA M CKOPOCTH BOJIBI B TPYOOIIPOBO/IE;
2) kputepuii PeliHonbaca U KO3(QPUIMEHT TUAPABINYECKOrO TpeHUs (KodpduuueHT
Tapen);
3) cymMmy K03(h(UIIMEHTOB MECTHBIX CONPOTHBJICHUN ¥ TOTEPIO Hamopa B
TpyOOIpPOBO/IE;
4) Hamop Hacoca M MOIITHOCTh Ha BaTy Hacoca, eciu ero noiasid KI1J[ paBen 60 %;
5) MakCUMaJbHYIO BHICOTY YCTAaHOBKU Hacoca, peHeOperas KaBUTAllMOHHBIM 3a11acoM
U TIPYHSB MTOTEPU HAopa BO BCACHIBAIOIIEM TPYOONPOBO/IE paBHBIMH 6 M.
3AJTAYA Ne34
HuddepeHunanbHplii  MaHOMETP, TMOJAKIIOYEHHBIM K YCTaHOBJIEHHOW Ha TpyOonpoBoae
mradparme, mokaspiBaeT nepenaj nasieHus 350 mm pt. c1. duamerp tpyGorpoBoaa 90x4 mwm,
nuametp otBepcTHs B tuapparme 44,9 mM. Ilo TpyOorpoBoy TeUET Boa MIPH TEMIIEpAType
20 °C. TpyOorpoBo/1 HOBBIH CTAIBHON ¢ HE3HAYUTEIbHOM Kopposuei. [lomumo nuadparmel, Ha
TpyOOINpOBOJIE YCTAHOBJIEHBI, TPU MPSIMOTOYHBIX BEHTHJS U JECATh KOJIEH (yTrOJIbHUKOB).
TpancnoptupoBka BOJBI 1O 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 BbIiie. 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 1 CKOpOCTh BOJBI B TPYyOOIIPOBOIE;
2) koa¢pdunmeHT ruapasaudeckoro TpeHus (ko dunueHt Japen);
3) cymmy Kk03((UIIMEHTOB MECTHBIX CONPOTHUBICHMH M TOTEpI0 Hamopa B
TpyOOTIpPOBO/IE;
4) Hanop Hacoca ¥ MOIIIHOCTh Ha BaJly HAcOCa;
5) 3amac Ha KaBUTAIMI0 M MAKCUMAaJIbHYIO BBICOTY BCaChIBAIOUIEH IMHUH Hacoca.
3AJTAYA Ne35
HuddepeHunanbHplii  MaHOMETpP, TMOJAKIIOYEHHBIM K YCTaHOBJIEHHOW Ha TpyOompoBoae
madparme, mokaspiBaet nepenajn aasiaeHus 320 MM pt. cr. Auamerp tpybonposoaa 133x4 mwm,
nuameTp oTBepctus B quadparme 68,4 mm. [lo TpyOGonpoBoay TeuéTr Boja mpu Temmeparype 25
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°C. TpyOonpoBoa HOBBI CTaJbHOM C HE3HAUMTENbHOM Kopposuel. Ilomumo auadparmel, Ha
TpyOOINIpOBOJIE YCTAHOBJICHBI, JIBa HOPMAaJbHBIX BEHTHJIS U CE€Mb KOJEH (yTrOJIbHUKOB).
TpancnoptupoBka BoAbl 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 Bblmie. 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 TPyOONIPOBOJIE;

2) koa¢pdunmeHT ruapasaudeckoro TpeHus (ko unueHt Japen);

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

TpyOOTIpPOBO/IE;

4) Hanop Hacoca ¥ MOIIIHOCTh Ha BaJly HAcOCa;

5) 3amac Ha KaBUTAIMI0 M MAKCUMAaJIbHYIO BBICOTY BCAaChIBAIOLIEH TMHUH Hacoca.
3agaua 16
B TpyOHOM mpocTpaHCTBE KOKYXOTPyOUaTOro TemI000MEHHOrO anmnapara mpou3BosT Harpes 4
T/4 OMHapHON cMecH O€H30J-Todyosl OT HadanpHOW Temmepatypsl 30 °C 1m0 KOHEYHOM
temneparypsl 80 °C. CoaepxaHne HU3KOKHUITALIET0 KOMIIOHEHTa B OuHapHoii cmecu 40 % macc.
B kauecTBe TemareHTa HCIOJB3YIOT HACBHIICHHBIN BOJSHON Map, MOoJaBaeMblii B MEXTpPYOHOE
HOpPOCTPAHCTBO MO  M30BITOUHBIM  gaBinenueM 0,5 krc/cm”.  ATMocdepHOe  HaBICHHUE
750 mm pt. cT. IloTepu Temia B OKpykarouiyro cpexy coctapistoT 10 % OoT TennoBoi Harpy3ku
TeriooOMeHHuKa. OmnpenenuTh TEIUIOBYI0 Harpys3Ky TeIIOOOMEHHOro ammapata M pacxof
IPEIOLIETo napa.
3anmaga 17
B MexTpyOHOM MNpOCTpaHCTBE KOXYyXOTpyO4aToro TEMmIOOOMEHHOIO ammapara HpOU3BOIAT
KOHJICHCAIIUIO TTapOB OMHAPHOM cMecH 0eH30J1-Toyon npu tTemmeparype 110 °C.
Pacxon GuHapHO# cMmecu 2 T/4, copepKaHUEe HU3KOKHITAIIETO KOMIIOHEHTa B OMHApHOM cMecu
65 % macc. B xauecTBe XJlaareHTa UCIoOJIb3yeTcsl BoJia, MojaBaemMasi B TpyOHOE IPOCTPAaHCTBO
npu temmneparype 20 °C. Pacxon oxnaxnatomeid Boabl coctasiseT 15 1/4. Ilotepu Temna B
OKPY’KaIOIIYIO0 CpeAy COCTABISIIOT 12 % OT TenaoBOi Harpy3Ku TeIiooOMeHHUKa. OnpeaenuTh
TEIUIOBYIO HArpy3Ky TEIJIOOOMEHHOIO armapara M KOHEUHYI0 TeMIIepaTypy OXJIaXJIaromien
BOJIBI.
Bagaua 18
B T1pyOHOM mpocTpaHCTBE KOXYXOTpyO4yaToro TeruiOOOMEHHOTO amnmapara IMpOU3BOIAT
ucrnapenue 12 kr/c 6eH3o1a npu HOpMaJbHOM aTMOC(EepHOM JaBieHUH. B kauecTBe TemareHTa
HCIOJIb3YIOT HACBILICHHBIA BOJASHON mMap, MoJaBaeMblii B MEXTPYOHOE MPOCTPAHCTBO O]
abCOoNMOTHBIM JaBieHueM 2 krce/cm”. TToTepu Teria B OKPYKAIOILYIO CPELy COCTaBISOT 6 % OT
TEIUIOBOM Harpy3ku TemiooOMeHHHKa. OmnpelnenuTh TEIIOBYI0 Harpy3ky TemiooOMEHHOTo
anmapara ¥ pacxoJ IpEroIlero mnapa.
3anmayga 19
Onpenenuts CpelHION ABIKYILYIO CHIY Ipolecca TEIUIONEpeadyd U CPEeIHUE TEMIIEpaTyphl
TETTIOHOCUTENEH I KOXKYXOTpyOdaToro TErmI00OMEHHUKA, T/I€ TPOUCXOJIUT HATPEB KUIKOCTH
ot 20 °C no 70 °C ¢ mOMOIIbI0 HACKIIIEHHOTO BOJSHOTO Mapa, MoJaBaeMoro MmoJi U30bITOUHBIM
nasinenueM 0,5 krc/cm?. ATMmocdepHOoe [aBieHHE NPUHATH paBHBIM 750 MM pT. CT.
Bagaua 20
Onpenenuth CpeiHIO ABIKYIIYIO CHIY Ipoliecca TeIulonepefadyd U CpellHue TeMIepaTyphl
TEIJIOHOCUTENIEH I peaKkTopa C MEMIANIKOM, I/1e MPOMCXOAUT OXJaxaeHue xkuakoctu ot 80 °C
1o 60 °C ¢ moMompr XJaJareHTa, MOJAOIIErocsl B 3MEEBHUK, €CIM XJIAJareHT IpH 3TOM
Harpesaercs 25 °C o 50 °C.
3anava 21
Onpenenuts CpelHIO ABIKYIIYIO CHIY Ipolecca TEIUIONEepeadyd U CPeIHUE TeMIIEpaTyphl
TEIUIOHOCUTEIIEH JJIsl peakTopa ¢ MEMAJIKOW, IJIe MPOUCXOauT Harpes xuakoctu ot 20 °C go 70
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°C c mOMOUIbI0 HACHILEHHOTO BOJASHOTO Iapa, MOJaBaeMoOro B pyOallKy peakTopa Mo
n30bITOUHBIM AaBieHueM 0,5 krc/cm?. ATMocdepHoe gaBiaeHUE TPUHITH paBHBIM 750 MM PT. CT.

Sagaua 22

B TtemmooOMeHHHKe, 00OTpeBaeMOM HACBIIIEHHBIM BOJSHBIM TApOM, MPOU3BOAUTCS HArpeB
6enzouna ot 20 °C o 70 °C. M30bITOUHOE J1aBI€HUE HACHIIIEHHOTO BOJSHOIO Mapa cocTaBiseT 1
Krc/cm?, atmocdepHoe nasieHue 750 mm pt. cr. Pacxon xxuakoro 6eHzona cocrasisieT 49 m3/4.
TernoBbie moTEpU COCTABIAIOT 5 % OT TEMJIOBOM HAarpy3ku TeriooOMeHHUKa. OmnpenenuTb
OPUEHTHPOBOYHYIO TIOBEPXHOCTh TEIJIOOOMEHHMKA M TMO0A00paTh NOJ HeE CcTaHIapTHHIC
KOXKyXOTpYOUaThlid, IBYXTPYOHBIH U MJIACTUHYATHIN TEIIIOOOMEHHUKHY.

3anaua 23

B TennmoobmenHuke npousBoautes oxnaxaeHue 10 /4 6enzona ot 75 °C o 35 °C. B

Ka4yeCTBE XJIaJareHTa UCIoyIb3yeTcsl Bojaa, TemMnepaTtypa kotopoi mensiercs ot 20 °C mo 30 °C.
TermnoBeiMu  moTepsMu  mpeHeOpeub.  OmpenenuTb  OPUEHTHPOBOYHYIO  ITOBEPXHOCTb
TEIUI00OMEHHUKAa M Toao0paTh MOJ He€ CTaHAapTHBIE KOXYXOTpyOdaTbld, ABYXTPYOHBIH H
TUTACTUHYATHIN TEINIOOOMEHHUKHY.

3anada 24

B nByxTpyOHOM TeriooOMeHHHKe Tpou3BoauTcs oxyaxaenue 0,7 /4 6ensona ot 75 °C no 30
°C. B kauecTtBe XJaJareHTta HCIIOJIB3YETCS BOJA, MoJaBaeMasi B KOJIBIEBOW 3a30p MEXIY
Tpybamu, Temreparypa Bojbl MeHseTcs ot 23 °C no 28 °C. TerioBsIMU NOTEPSIMHU MTPEHEOPEYb.
Hepa36opuslit 1ByXTpyOHBIN TEIII0O0OMEHHUK M3TOTOBIIEH U3 TPYO nuameTpoM 57x4 mm u 25%3
MM M COCTOMT M3 9 cexkumi JUIMHOW 3 M KaxJgas. BBINONHUTH NOBEPOYHBIM pacyeéT
TEIJIOOOMEHHHUKA W OMPEeTuTh Kod(PUIMEHT 3amaca TEIUIO0OMEHHUKAa IO TOBEPXHOCTH
TEIUIoNEpeIadHy.

3anaya 25

B nnactuH4aToM TeruiooOMeHHuKe mpou3BoauTcs nogorpes 10 /4 6enzona ot 20 °C o 70 °C.
B kawecTtBe TemnareHTa WCHOJB3YETCS HACBINIEHHBIA BOJSHOW TMap, IOJABAEMBIN TOJ
n30bITOYHBIM JAaBieHHeM 1 krc/cm? AtmochepHoe nasiaenue 750 MM pT. cr. TemaoBbIMH
noTepsiMu npereOpeyds. [nacTuHYaTHIN TeTT00OMEeHHHUK coOpaH u3 28 miaTvH miomassio 0,2 M2
Kaxaas. XjaJareHT IBUKETCS II0 JBYXIAKETHON cXeMe. BBINOJHUTE NMOBEPOUHBIA PACUET
TEIJIOOOMEHHHUKA W OMPEIeTuTh Kod(PUIIMEHT 3armaca TEIIOOOMEHHUKAa IO TMOBEPXHOCTHU
TEIUIoNEPEIadHy.

3anada 26

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

Sagaua 27

Onpenenuth HEOOXOIUMYIO TOJIIMHY TEIJIOBOW HW3OJSIMM TJIOCKOW CTEHKH JbIMOXOAA
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
muctoBoid ctani Mapku Ct3 tonmmuod 10 mMm. Ha BHyTpeHHEW MOBEPXHOCTH JIBIMOXOJA
IPUCYTCTBYET CJION OKanuHbl (p>kaBuMHBI) ToiamuHOW 1 MM. Koaddumuent temnmoornaun ot
JBIMOBBIX Ta30B MPUHATH paBHBIM § BT/(M?:K).

Bagaua 28

Onpenenuth HEOOXOAUMYIO TOJIIMHY TEIUIOBOM HW3OJSIIMU  LWIMHIPUYECKON CTEHKH
[apornpoBoAa, MO KOTOPOMY TpaHCHopTHpyercss 1,5 T/4 HACBIIIEHHOTO BOJSHOIO Mapa Npu
temneparype 150 °C. [TaponpoBos yCTaHOBJIEH B IOMEIIEHUH, TEMIIEPATypa BO3AyXa B KOTOPOM
cocraBisieT 25 °C. B kadecTBe TEIUIOM3OJIALIMOHHOIO MaTepuaja HCIOJIBb3YETCs CTEKIISIHHAS
Barta. [laponmpoBoa M3roToBieH U3 cTalbHON TpyObl nuamerpom 108x4 mm, mapka cramu Ct3.
Onpenenutp TaKKe M0N0 TEIUIOBBIX MOTEPHh B OKPYXAIOLIYIO CPeQy OT TEIJIOBOM Harpy3KH
MaponpoBoja, eciu AnHa Tpyodomnposoaa 100 m.
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KonTtpouabsHnas padora Ne2 (mo pasagey 2)

3AJAYA Nel

Hacpimennsiit nmap tonyona B konudyectse 2000 Kr/4 KOoHAGHCUpYeTCs MpH JaBieHuu 760 M.

PT. CT. B KOKyXOTpyOHOM BepTHKaJIbHOM KOHAEHcaTope. XKuAKuil ToIyos He MepeoxiakaaeTcs.

Temno koHAeHcauuu OTBOAWTCS 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.

Koadppumuent remionepenaun ot mapa K Bojge cocrapiser 640 Br/(m*K). Ilorepeii Tema B

OKpYXaIoOIIyl0 Cpey M TEepMUYECKUMHU CONPOTHBICHUSMU 3arpsA3HEHUN TMpeHeOpedb.

Onpenenurs:

1) moBepXHOCTH TEIJIOTIEPEIauu B anmapare; 2) pacxo OXJIaK/IAI0IIeH BOIBI,

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

3AJAYA Ne2

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

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

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

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

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

[ToTtepsiMu Temia ¥ TEPMUYECKUMH COMPOTUBIICHUSMH 3arpsi3HEHUI nnpeHeopeub. OnpeneanTh:
1) KONMYEeCTBO KOHAECHCUPYIOLIErOCs  HM30IPONAHONa M OXJIAXAAIOIIEro  METaHOJa;
2) ko3¢ HULIHEHTHI TEIUIOOTIauM; 3) COCTaBUThH CXEMY allapara.

3AJJAYA Ne3

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

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

HACBIIIEHHOTO0 Tapa W30IpPOINHIOBOro crupra. JmameTp BUTKa 3MeeBHKa cocTtaBiseT 0,23 M.

OTtBoj Tera ocyuiecTBisieTcss BoJoM, HarpeBaromeiicss ot 10 mo 22°C. KoadduumeHt

TEMIOOTAa4M CO CTOpoHbl mapa cocrabisier 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 quaMmeTp BUTKa 3meeBuka 500 mm. HarpeB ocymiecTBisieTcss KOHACHCHUPYIOIIMMCS Ha

BHEIIIHEH MOBEPXHOCTH TPyObl HACBHIIICHHBIM BOJSHBIM mapom. /laBnenue mapa 1,6 ara, ero

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

Ilotepn Temna W TEPMUYECKUE CONPOTHUBICHUS 3arpsA3HEHUH MOXHO HE YYMTHIBAaTh.

Omnpenenutsb: 1) KOIUYECTBO HAarpeBaeMoOM XUAKOCTU (KI/4); 2) MOBEPXHOCTh TEIUIONEpEeIaun

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 u3rotosieH 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

[To BHyTpeHHe#l TpyOe MNPOTUBOTOYHOIO JIBYXTPYOHOro TEMI00OMEHHMKA JIUHONH 4 M,

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

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

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

Bt/(M*K). TloTepsMu Temia ¥ 3arpsS3HEHUAMH MOKHO mpeHeOpeub. OnpenesuTh:

1) pacxox oxnaxmaromeil Bosl (M°/4); 2) 3amac MOBEPXHOCTH B TemioooMenHuke (%);
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3) cocTaBUTh CXeMy amnmapara.

3AJJAYA Ne7

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

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

muametp ctanbHOM (X18H10T) T1pyOnl 3meeBuka 52x3 MM, aumamerp BUTKa 450 M.

OxnaxzaeHue MPOU3BOAMUTCS BOAOM, KoTopas HarpeBaetcs oT 15 mo 27°C. Ilorepu Temna u

3arps3HEHUS] CTEHOK MOXKHO He Y4HuThIBaTh. Omnpeaenutb: 1) KOdQQPHUIMEHTH TEMI00Taauu,

MpEeABAPUTEIIBHO HaWIs KOd(DPHUIIMEHT Teruionepeaaun; 2) pacxoa OXJIaKIaromend Boabl (Kr/4);

3) cocTaBUTh CXeMy amnmapara.

3AJTAYA Ne8

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

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

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

JBIDKYIIAsICS TMMPOTHBOTOKOM HW3MEHsET cBOl Temmeparypy oT 15 mo 23°C. Koaddumument

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

TEPMUYECKMMH COMNPOTHUBICHUSMHU 3arpsi3HeHuil mnpeHeOpeub. Ompenenuth: 1) pacxon

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

CXeMy arrmapara.

3AJJAYA Ne9

B cransnoMm (CT.3) AByXTpyOHOM TernooOMEHHUKE 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 KOJBLEBOrO CEYECHHUSI MPOTUBOTOKOM IMPOTEKAET ropsvas

BoJ1a ¢ Temrneparypoil Ha Bxojzie 90°C, Ha Bbixone 46°C. KoadduimeHT TennooTiaun oT BOIbI K

MIOBEPXHOCTH BHYyTpeHHe# TpyObl pasen 1870 Br/(M*K). Ilorepeil Temna B OKpykaromiee

MIPOCTPAHCTBO U TEPMUUYECKUMHU CONPOTUBIICHUAMH 3arpsi3HEHH penedpeds. Onpenenurs:

1) pacxom HarpeBaeMod KMAKOCTH (Kr/4) W rperomed Boasl (M°/4); 2) MHOBEPXHOCTH

TEIUIoNepe1aun; 3) COCTaBUTh CXEMY alllapara.

3AJJAYA NelO

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

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

3MEEBUK 00OrPEBAETCsl HACHIIIEHHBIM BOJSHBIM MapoM MoJ aaBieHueM 3 ara. KoadduuueHnt

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

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

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

TEIUIoNepe1aun; 3) COCTaBUTh CXEMY alllapara.

3AJJAYA Nell

B kosblieBOM 3a30pe ABYXTPYOHOTO TEIJIOOOMEHHHKA, COCTOSIIEr0 U3 CTalbHBIX 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 oxmaxparomen Boabsl (M*/4); 2) anauHy TpyObl TEMIOOOMEHHHKA; 3) COCTABUTH CXEMY
anmapara.

3AJJAYA Nel2

B BepTHKaNbHOM KOXYyXOTPYOHOM KOHAEHCATOpE Ha BHEIIHEH MOBEepXHOCTh cTaybHBIX (CT.3)

TpyO nuameTpoM 33x3 MM KOHJIEHCHUPYETCSl HAaCBIILIEHHBIH BOJSHON map npu nasieHuu 1,5 ara.

Konnencar ynansercs npu temneparype konaencauu. Koadduuuent temnoornaun ot mapa

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

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

[MorepsiMu Temta npeHebpeds. OnpenennuTs: 1) pacxoa OXIaKIaromel BoAbI (M*/4) U TPEIOIIETo

napa (Kr/4); 2) HoBepXHOCTh TeIUIONepeaayr; 3) COCTaBUTh CXEMY arlapara.

3AJJAYA Nel3
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B MexTpyOHOM NPOCTpaHCTBE KOXKYXOTPYOHOT0 TEMI00OMEHHUKA KOHJeHCHupyeTcs mpu 760 Mm
pT. cT. 1730 Kr/4 HaCBHIIEHHOTO Mapa ATaHoda. TermI000MEHHUK BBIMIOJHEH U3 CTAJIbHBIX TPYO
auameTpoM 26x3 MM, uMciao KoTopelx 61. Oxunaxparomas Boxa HarpeBaercs oT 25 no 35°C.
Ko} dpumuenT TemmooTaaum ot mapa K noBepxHocTH cteHok Tpy6 1390 Br/(m*K). Ctenku Tpyo
CUMTaTh He3arpsS3HEHHbIMM, TMOTEpsAMH Tema mnpeHeOpeub. Ompenenuts: 1)  pacxon
OXJIQXK/TAFOIICH BOJIBI; 2) BRICOTY TpYO ammaparta; 3) COCTaBUTh CXEMY allmapara.

3AJTAYA Nel4

B BepTuKanbHOM KOXYXOTpYOHOM TEIUIOOOMEHHUKE TMpu JaBieHun 760 MM pT. CT.
KoHzeHcHupyeTcst 2140 Kr/4 HachIIIEHHOTO Mapa 3TaHosa. Terio0OMEeHHUK BBIIOJIHEH U3 CTalll
(C1.3), conepxut 127 cranphbix TpyO auamerpom 29x3 mm. Oxnaxkiaromiasi Boja noaaércs ¢
HavanpHOU TemmepaTypoii 25°C u mpoxoauT no Tpybdam co ckopoctsio 0,45 m/c. KoaddurnueHnt
TEmIooTAauu co croponsl nmapa 1630 Br/(M*K). Ilotepsmu Temna npeHebpedb, CTEHKH TPYO
cuuTarth He3arps3HEHHbIMU. OnpenenuTb: 1) BbicOTy TpyO ammapaTa; 2) COCTaBUTh CXEMY
anmapara.

3AJTAYA Nel5

B BepTuKansHOM KOXKYyXOTpYOHOM TeriooOMeHHUKe co cTanbHbiMU (CT.3) TpyOamMu 1uamMeTpom
42x2 MM U 1IUHOHM 1 M TpoTekaeT BOJsIHOW pacTBop, HarpeBasichk oT 20 1o 80°C. Koadduunent
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) mpuHATh paBHON 135°C, mpoBepus
BIIOCJIEICTBUU  CIIPAaBEIJINBOCTh JTOTO JOMYyUICHMs. TEpMHUYECKMMHU CONpPOTUBIECHUSIMHU
3arpsi3HEHUI OBEPXHOCTH MpeHeOpeus. OnpenenuTs: 1) pacxos rperomero

1apa; 2) COCTaBUTh CXEMY aIlapara.

3AJJAYA Nel6

B ropusoHTaJbHOM KOXYXOTpyOHOM TEIUIOOOMEHHHUKE B MEXTPYOHOM TMPOCTPAHCTBE
oXJaxmaercss KUAKOCTE oT 95 mo 35°C. Temnoémxocth xumakoctu 2,92 xJx/(xr-K).
Kos(pduumeHt Temnooraayn ot 9Tol RUAKOCTH K TpyOam pasen 585 Br/(M*K). Io cranbHbIM
(Cr.3) TpyOam TermmooOMeHHUKa (quaMeTp Tpyo 27x2,5 MM) mMpoTeKaeT OXJaxaaromias Boja,
Temrneparypa kotopoi yBennuusaercs ot 15 1o 45°C. Ckopoctb Boabl B Tpy6ax 0,4 m/c. Yucino
Tpy6 19. [loTepsimu Teruia B OKpYy>KaloILylo cpeny npeHedpeusb. TepMudyeckue CONpOTHUBICHUS
3arpsi3HEHUI CTEHOK HE YYMThIBaTh. Omnpenenurtb: 1) KOJIMYECTBO OXJIAXKIAEMOM >KMIKOCTH
(xr/4); 2) TOBEpXHOCTH TEIJIONEPEAAYU TEINIOOOMEHHHKA; 3) COCTaBUTh CXEMY arrapara.
3AJJAYA Nel7

B nByxTpyOHOM XONoauibHUKE N0 BHyTpeHHel cranbHoi (CT.3) TpyOe nuamerpom 27x2,5 MM
IPOTEKAeT KUAKOCTh co cKkopocThio 1 M/c. Temmepartypa xunkoctu Ha Bxojae 80°C, Ha BbIXoJe
30°C. Temnoémkocts xuakoctd 2,94 xJlx/(xr-K), miotrocts 800 Kr/M®, TemmonpoBOAHOCTH
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 OXJIAKIAIOMIEH KUAKOCTEH; 2)
MOBEPXHOCTH TeTJIoNepeauu; 3) COCTaBUTh CXEMY arrapara.

3AJJAYA Nel8

B BepTHUKaIBLHOM KOXYXOTpYOHOM TEIII0O0OOMEHHMKE, 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 TEIUIONEpeaaun sl KoHaeHcauu 350 Kr/4 mapa
dTaHoia (MOTepH Tella He YYHUTHIBaTh); 2) Kakoe KOJMYECTBO IMapa JTaHoma (Kr/4)
CKOHJICHCHUPYETCS B amlmapare, €ciii Ha IOBEPXHOCTH TpyO oOpa3yeTcsl CI0i HaKUIU TONIIUHOM
0,5 MMm; 3) cocTaBUTh CXEMY alapara.

3AJJAYA Nel9

B cranbHom (Mapka ctamu Ct.3) ABYXTpYOHOM TEMIOOOMEHHUKE MO BHYTpEHHeH TpyoOe
muaMeTpoM 33x3 MM IpOTEKaeT KUIKOCTh co ckopocThio 0,8 M/c. TemmepaTypa ®KUAKOCTH Ha
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Bxozne 20°C, Ha Brixone 60°C. ITnortHocTs xuakoctu 700 kr/m’, Temnoémkocts 2,1 kJx/(xr-K),
Bsi3kocth 0,45 cll3, TemmompoBoaHocts 0,41 Bt/(M'K). [lo 3a30py KOJBIEBOTO CEYCHHS
npoTekaeT ropsiyasi Boja ¢ Temmneparypoil Ha Bxone 90°C, na Bwixoge 50°C. Koadduuument
TEIIOOTAa4uM OT BOABI K BHyTpeHHed TpyOe 875 Br/(M*K). IloTepsmu Terna mpeHeGpedsb.
TepMuueckue 3arpsA3HEHNs CTEHOK HE yUUThIBaTh. ONpenenuTs: 1) pacxoasl TEINIOHOCUTENEH;
2) MOBEPXHOCTH TEIUIONEPeaun; 3) COCTABUTh CXEMY armapara.

3AJTAYA Ne20

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

4) cocTaBUTh CXeMy allnapara.

3AJTAYA Ne21

B ropusoHTaJbHOM KOXYXOTpyOHOM TEIUIOOOMEHHHKE B MEXTPYOHOM IMPOCTPAHCTBE
oxnaxmaercss kuakoctb ot 95°C go 35°C. Temmoémkocts skumkoctu 2,92 kJDx/(kr-K).
Kos(pduuueHt TemnooTaaun ot 3T0i KUAKOCTH K Tpybam 585 Br/(M*K). ITo cTanbHeIM (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.
[TotepsiMmu Temyia B OKpyXarollyto cpeay npeHedpeusb. Tepmuueckue 3arpsi3HEHUs CTEHOK HE
yuuTbiBaTh. OmnpenenuTsh: 1) KOJMYECTBO OXJIAXKIAEMOW JKUIKOCTH; 2) TOBEPXHOCTh
TerIonepe1ayu TeMI000MEHHNKA; 3) COCTaBUTh CXEMY allnapara.

3AJJAYA Ne22

[To BuyTpenneit TpyOe amametpoM 36x3 mm crambHOro (Mapka ctanmu Ct.3) mBYXTpyOHOTO
MOJI0TpeBaTelIsl MPOTEKAET KUAKOCTh CO CKOpocThio 1 M/c. HayanbHast Temneparypa >KuaKoCTH
25°C, xoneunas 85°C. ITnotHoCTh *)uaKkocTh 850 kr/m°, BsaskocTs 0,4 cll3, TerumoémkocTs 3,14
k/]x/(xr-K), remmonpoBognocts 0,41 B1/(M'K). B 3a30pe konblieBoro ceueHus: KOHICHCHPYETCS
HACBILCHHBIM BOJISIHOM map ¢ aaBiaeHueM | atu. KoHaeHcaT yjansercs nmpu TemnepaTrype rnapa,
KO3()(UIMEHT TEMJIO0TAAUM OT Tapa K BHyTpeHHed tpyOe 7000 Br/(M*K). TloTepsmu Teruia u
TEPMUYECKUMH COTPOTHBIICHUSAMHU 3arpsi3HEHHUN CTEHOK mpeHeOpeds. Ompenenuts: 1) pacxon
IpEIOIIEro napa; 2) MoBepXHOCTh TEeIIoNepeIaun; 3) COCTaBUTh CXEMY amrapara.

3AJTAYA Ne23

Kunxuit Tomyon B kommyectBe 866 kr/u moporpeBaercs oT 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 almapara.

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 TtpyOaMu JABIKETCS oOXJaxJaroiias Boja, HarpeBasch oT 15°C po 40°C.
Kos(pduuuent Temooraaun or CTeHKH BHyTpeHHeH TpyObl k Boge 580 Br/(m*K). IMorepsimu
TeIUla U TEPMUYECKUMU CONIPOTUBIICHUSIMU 3arpsA3HEHUN CTEHOK npeHeOpeyub. OnpenenuTh:

1) pacxon BOABl Ha OXJAXKJCHHE; 2) IMOBEPXHOCTh TEIUIONEpenadH; 3) COCTaBUTh CXEMY
anmapara.

3AJTAYA Ne25

Ha napyxHO# moBepxHOCTH cTabHOTO (Mapka ctanu Ct.3) 3MeeBHKa quaMeTpoM 28x2 MM U
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JUIMHOM 5 M KoHAeHcupyercs npu 760 MM pT. cT. m3ompomnaHoi. J[mamerp BHUTKAa 3MEEBUKA
cocraiusieT 0,3 M. B TpyOe 3MeeBuKa npoTekaeT Boja, TeMIeparypa KOTOpOi yBEIUUUBAETCS OT
8°C no 22°C. Kosppuuuent remnonepenaun 700 Br/(M*K). IToTepu Temna He3HAUMTEIBHBI,
3arpsi3HEHUSIMHU CTEHOK IpeHebpeus. Onpenenutsb: 1) KoIMuecTBO KOHACHCHUPYIONIErocs CupTa
(xr/4); 2) k03P PULIMEHT TEMITOOTAAYH CO CTOPOHBI NTapa;

3) cocTaBUTH CXEMY ammapara.

3AJTAYA Ne26

Ha napy»xHo#1 MOBepXHOCTH 3MEEBUKA, M3TOTOBJICHHTO W3 CcTaiabHOU (Mapka ctamm Ct.3) TpyObI
auaMeTpoM 26x3 MM KoHAeHcupyercs mpu 760 MM pT. cT. 60 Kr/4 HachILIEHHOIO Mapa
M30IPONMIOBOTO crupta. OTBOJ Teljia KOHAEHCAMU TPOU3BOJUTCS BOJIOM, HarpeBaromiencs ot
10°C no 22°C. KoadpduuueHT Temmoormayd co cTOpoHsl mapa cocrasiaser 980 Br/(m*K).
Jnametp BuTKa 3MeeBHKa paBeH 0,23 M. TepMUYECKHM CONPOTHBIEHUEM 3arpsi3HEHUN CTEHOK
npenebpeus. Ilotepu Temna He3HauuTenbHbl. Omnpenenuts: 1) amuHy TpyOBI, U3 KOTOPOIi
M3TOTOBJICH 3MEEBHK; 2) COCTaBUTh CXEMY arrapara.

3AJAYA Ne27

B cranphbix TpyOax auamerpoM 20x2 MM U IJIMHON 2 M KOKYXOTPYOHOTO TEMJI00OMEHHHKA CO
ckopocthio 0,8 M/c mpoxoauTt 6eH3oa u HarpeBaercss oT 20°C mo TeMmepaTypbl KMIIEHUS TPU
760 MM pT. ct. ['peroruit HackIEeHHBIN BOAsHOM nap nasienus 0,8 atu B komudecTBe 3300 Kr/a
KOHJICHCHPYETCS Ha Hapy>KHOH MOBEPXHOCTH TPYyO M €ro KOHAEHCAaT OTBOJIUTCS IpH
Temmneparype KoHzaeHcauuu. KoadpdunueHt Termioornaun co cTopoHbl mapa paseH 10500
Bt/(M*K). W3-3a Hauuus 3arpsA3HEHUN CTEHOK TPYO KOd((PUIMEHT TEIUIONEPEIauu B amapaTe
Ha 25% MeHble paccuuTaHHOro 0e3 yuéra HTHX 3arps3HeHuid. Onpenenutsb: 1) MOBEPXHOCTH
TEIUIoNepeiaun; 2) 4YMcio TpyO M YHUCIO XOJOB B TEIUIOOOMEHHUKE; 3) COCTaBUTh CXEMY
anmapara.

3AJTAYA Ne28

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

3AJJAYA Ne29

benzon B kommyectBe 880 Kr/u oxyaxaaercs OT TeMmIeparypbl KurmeHus npu 760 mm
pT. cr. 10 20°C BO BHyTpeHHeH TpyOe IBYXTpyOHOro TeriooOMeHHUKA. JlnmuHa TpyOHI,
U3roToBiaeHHOM u3 cramu (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 (mapka ctamu CT1.3) KOXKYXOTpYOHBIM KUISTHIBHUK, 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 HACBIIIEHHOI'O BOASHOIO Mapa ¢ AaBiieHueM 2 aTtu. KoHaeHcaTr He oxiakaaeTcs.
KoadduimeHTs! TemaooTaun co CTOPOHBI Mapa U KUIALIETO TOJIYoJia PaBHbI COOTBETCTBEHHO
10500 u 1630 Br/(M*K). Ilorepamu Temma TnpeHeOpedb, MOBEPXHOCTH TPyO CUYHTATh
He3arpsa3HEHHbIMU. OnpeaenuTs: 1) pacxo rperomiero napa; 2) pacxoa UCHapseMoro Toyosa;
3) cocTaBUTh CXEMy ammapara.

3AJJAYA Ne31

Bo BHyTpenHel TpyOe aunamerpom 29x3 MM craimpHOro (Mapka craiu Ct.3) rOpH30HTaIBHOTO
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NBYXTpYyOHOTrO TermioooMenHuka HarpeBaercs 0,75 m*/a Bomasl ot 20°C mo 50°C. HarpeBanue
MIPOBOAMTCS HACBHIIIEHHBIM BOJISIHBIM MTapoM C JlaBjieHueM 2 ata. Koo puimeHt tenaooTaayu ot
napa K creHke BHyTpenHei Tpyost 12200 Br/(M*K). TepMudeckue COPOTUBIIEHHS 3arp3HEHMI
CTEHOK YYecTb 10 UX CPEJHUM 3HAYEHMSIM JJIs BOJABI CPEIHEro KayecTBa M BOJSIHOTO Mapa.
Onpenenuts: 1) anuHy TpyOBI TEMII000MEHHHKA;

2) pacxo]1 TPEIIIeTo mapa; 3) COCTaBUTh CXEMY arapara.
3AJJAYA Ne32
Bo BHyTpenneit tpybe amamerpom 27x2,5 mm ctanbHOro (Mapka cranu Ct.3) nByXTpyOHOTO
TerioooMeHHrka oxnaxkaaercs 2000 kr/4 Tomyona oT ero Temmeparypbl kurenus no 40°C.
Hasnenne 760 MM pT. cr. OxnaxaeHue NPOU3BOJIUTCS BOJOW, JABUKYIICHCA MPOTUBOTOKOM.
Temneparypa Boabpl Ha Bxoie B ammapar 15°C. Pacxox Bomsl 6,1 m/4. Koapduumenr
TEIIOOTAa4YM OT CTEHKH TpyObl K Bome cocrtaBnsger 1400 Br/(M*K). Tepmuueckumu
COINIPOTHUBIICHUSIMU 3arpsA3HEHUI CTeHOK npeHeOpeub. Onpeaenuts: 1) Temmeparypy BOJbI Ha
BBIXOJI€ UX TEMJIO0OMEHHUKA; 2) IIUHY 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 orT 15°C mo 27°C. Jluametp TpyO
3meeBHKa 51x3 mm. [loTepu Temia He yuuThIBaTh. TepMHUUYECKUE CONPOTUBIIEHUS 3arpsA3HEHUM
CTEHOK TpyObI 3MeeBHKa Y4YEeCTh M0 CPEIHUM WX 3HAYCHHSIM JJIsi YKAa3aHHBIX TEIJIOHOCHUTENEH.
[Torepu Teruia He yuuThiBaTh. Onpenenuts: 1) xkod3(h(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. KoapdunueHTs! TEmI00Tauu CO CTOPOHBI
apa ToJIyoJia ¥ BOJIbI PaBHbI cOOTBETCTBEHHO 1160 1 960 B1/(M*K). TommuuHa cTeHKH TPYOHI,
BBITIOJTHEHHOM U3 ctanu (Mapka cranu Ct. 3), cocraBnseT 4 mm. [lotepsimu Tema npeHedpeysb,
CTeHKU TpyO cuuTaTh He3zarps3HEHHBIMU. Omnpenenuts: 1) cpenHue TeMnepaTypbl BHyTpeHHEH U
BHEIIHEH MOBEPXHOCTEN CTEHKU BHYTpEHHEH TpYyObI; 2) COCTaBUThH CXEMY allapara.
3AJTAYA Ne35
B xomprieBomM mpoctpaHcTBe cranmbHOTO (Mapka cranu Ct.3) AByXTpyOHOTO TEITI00OMEHHHKA
KOHAEeHcHUpyeTcs npu 760 MM PT. CT. HACBHILIEHHBIN Nap U30MponwiIoBoro cnupra. OTBoA TeIuia
KOHJICHCAllUM TPOM3BOAUTCA BOJIOM, HarpeBaromieiica ot 12°C mo 26°C. Pacxom Boasl BO
BHYTpeHHel TpyOe nuamerpoM 36x3 mm coctaBisgeT 1300 kr/4. KoaddumueHnt 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
KOXKYXO0TpyO4aTroro TemnooOMeHHHMKa, rae HarpeBaercs oT 15 no 40°C ropsueir BojoH,
MOCTyMarouied B MEXTpPyOHOE MpPOCTpAaHCTBO M oxjaxkpawoomeiics or 90 mo 40°C.
TennooOMennuk umeet 111 tpy6 auamerpom 25x2 mm. KoapduimeHt Temnooraaun oT BOAbI K
HapyXHOU noBepxHocTH TpyO 930 Br/(M*-K). Onpenenuts: 1) kodphUIMEHT TEIUIOOTAAYN OT
BHYTpPEHHEH MOBEPXHOCTH TPYO K METaHOIy; 2) JUIMHY TPyO TEI1ooOMEHHUKA.
3AJJAYA Ne37
Jlig oxJiaxaeHus BOJIbl, MOCTYMAOMIEH BO BHEIIHIOW TPyOy IBYXTpYOHOro TEI00OMEHHHKA,
UCIIOJIb3YETCS XOJIOAMUJIBHBIA paccosl (pacTBOp XJIOpHAAa KaiblMsl ¢ KOHUEHTpauuen 24,7%
Macc.) HarpeBaromuiicss oT -25°C mo -15°C. Cpemnsis temmepatypa Boabl 4°C. mametp
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BHYTpPEeHHEH TpyObl TeruiooOMeHHHMKa 25x2 MM, JuyimHa 3 M. OmnpenenuTh BO CKOJBKO pa3
yBEIMUUTCS KO UIMEHT TeIUiooTAayu OT paccoyia K MOBEPXHOCTH TPYObI, €CIM CKOPOCTb
JBIKEHUs paccosa yBennuuTs ¢ 0,1 m/c 10 1,2 m/c.

3AJJAYA Ne38

B TpyGHOM MpOCTpaHCTBE OJJHOXOA0BOTO KOXKYXOTPyOUaTOro TEINIOOOMEHHUKA HAarpeBaeTcs OT
15 no 42°C merunoBblil cnupt, pacxod 81 1T/4. B MexxTpyOHOM HpOCTpaHCTBE MPOTHBOTOKOM
IIPOXOJUT BOJa, TemnepaTypa kotopoit uamensiercs ot 90 no 40°C. KoadduuueHT Terooraauu
OT BOJIBI K HAPYKHOM moBepxHOCTH Tpy6 840 B1/(M**K). Yncno Tpy6 Temnoobmennuka 111, ux
BHYTpeHHUN gauamerp 25x%2 wMMm. Ilpu pacdyere ydecTb TEPMHUECKHE CONPOTHUBIICHHUS
sarpsasHenui  cTeHok. Ompenenuth: 1) 00BEMHBIA pacxox Boabl (M*/4); 2) Kod(HIMEHT
TEIUIOOTAAYM OT TOBEPXHOCTH TpyO K MeraHony; 3) kodd¢uimeHTt Ttemionepenauu; 4)
MOBEPXHOCTh TEIUIONEPEaut U JJIUHY TEIUI00OMEHHUKA.

3AJTAYA Ne39

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

B cranpHbIX TpyOax auaMeTpoM 25x2 MM OJIHOXOJOBOT0 KOXYXOTpyOUaToro TeriooOMEeHHUKA
co ckopoctbio 0,75 m/c mpoxoauT Tonyosd, HarpeBasick oT 20°C no TemmepaTypbl KUIEHHS.
Harpes ocyiiecTBisieTCsl HaChIIIEHHBIM BOJASIHBIM I1apoOM, UMEIOIIEM AaBieHue 1 atu. Pacxon
napa 3 1/4. Koo duuuenT Termooraaun co croponsl napa pases 10000 Br/(m?-K). Onpenenuts:
1) moBepXHOCTH TeIIonepeauu; 2) YUCiIo U AIUHY TpyO TemIo00MeHHHKa; 3) COCTaBUTh CXEMY
anmapara.

3AJJAYA Ned41

B xonblieBoM 3a30pe ABYXTpyOHOTO TEIIOOOMEHHHKA JABIMXKETCS BoJa co ckopocthio 0,5 m/c,
HarpeBascb oT 22 no 46°C. Bo BHyTpeHHell TpyOe auamerpoM 45x2 MM HPOTHBOTOKOM
JBIDKETCST XJIOPOSH30J1 OXJIaKIasch OT TeMrepaTypbl kunienus 10 S0°C. Pacxon ximop6enzona 3
1/u. Kosuimenr temmoornaud co CcTopoHsl ximopbensona 530 Br/(m*-K). TemnoBsiMu
norepsiMu npeHedpeus. [lpu pacuére ydecTb TepMHUYECKHE COINPOTHUBICHUS 3arpsA3HEHUU.
Onpenenuts: 1) auameTp BHEIIHEH TpyObl; 2) MOBEPXHOCTh TEIUIONEpenauu; 3) COCTAaBUThH
CXeMy arrmapara.

3AJTAYA Ne4?2

B crampubix TpyOax (mapka cranmu X18HI10T) ueThlpéxxomoBoro KoOXyXoTpyO4aToro
TEINIOOOMEHHUKA JIBMKETCS 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
JUITHY TpyO Tem1000MEeHHHKA; 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
nuaMmeTpoM 20x2 MM, IJIMHOM 5 M, COCTOSIIIUM W3 5 BUTKOB C auaMeTpoM BUTKAa 310 Mwm.
Omnpenenuts: 1) pacxon napa; 2) 3anac 1o noBEpXHOCTH TEIIONEPEIAUH.

3AJJAYA Ned4

ITo 3meeBuky npoxomut 1,5 T/4 Tomyoma, oxnaxnatomerocs oT 90 no 30°C. OxnaxaeHue
MIPOM3BOAUTCS BOJIOM, HarpeBaromieiics oT 15 mo 40°C. Tpyba 3MeeBuKa cTambHas TUAMETPOM
57x3,5 mM. Kospduuuent remnooraaun co croporsl Boabl 580 Br/(mM* K). Jlmamerp BuTKa
3meeBuka 0,4 M. OmnpenenuTs HEOOXOAMMYIO UIMHY 3MEEBHKAa M pacxoi BOJIbIL, YUTS
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TEPMHUYECKHUE CONPOTUBIICHUS 3arpA3HEHUN CTEHOK.

3AJTAYA Ned5

B rtemnooOmeHHuKke «Tpy0Oa B TpyOe» MPOU3BOAUTCS OXJIAXJEHHE 3TaHOJa OT TeMIIepaTypbl
kunennst a0 20°C, BOJIOH, NOJAIOIIEHCS B KOJBIEBOM 3a30p M HMMEIOIICH HaYaIbHYIO
temmeparypy 7°C. CkopocTh TeueHus 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 BOJBI; 2) KOAPHHUIIUEHT

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

B MexTpyOHOE IpPOCTPaHCTBO KOKYXOTpyOuaTOro KOHJEHcaTopa moiaércs Mpu HOPMaJbHOM
aTMocepHOM JaBiieHMM Tmapbl Oen3ona. OOpasyrommiics KOHJEHcAaT OTBOAMTCS 0e3
oxJaxJeHus. B kadecTBe XjanareHTa HCIOJIb3YeTCS BOJA, MOCTyHaromiass BO BHYTPUTPYOHOE
npoctpanctBo M HarpeBaromasici oT 20 go 30°C. CkopocTb BOABI BO BHYTPUTPYOHOM
MpOCTpaHcTBE cocTaBisieT 1,5 M/c. XapakTepuUCTHKU KOHJIEHCATOpa: AuaMeTp TpyO 25x2 mwm,
mmHa Tpy0 3 M, uuciao 1pyO 384, umcino xomoB 6. TepMUYECKUMHU COMPOTHUBICHUSIMHU
3arpsi3HEHUil CTeHOK mpeHeOpeub. Ompenenuts: 1) pacxon Oenszona; 2) koddduuueHt
TEIUI00TIa4M; 3) 3amac 0 IUIOIA Iy [IOBEPXHOCTH TEIUIONEPEIaUH.

3AJJAYA Ned7

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

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

3AJJAYA Ne48

B cranpHbIX TpyOax auameTpoM 25X2 MM OJTHOXOJIOBOTO KOXKYXOTpyO4aToro TernaooOMeHHHKa
co ckopocthio 0,75 m/c mpoxoauT Tomyos, HarpeBasch oT 20°C mo TemmepaTypbl KUIICHUSI.
Harpes ocyiiecTBisieTCsl HaChIIIEHHBIM BOJASIHBIM I1apOM, UMEIOIIEM AaBieHue 1 atu. Pacxon
napa 3 1/4. KoosdduuenT terooraaun co ctopons! napa pasen 10000 Br/(m*+K). Onpenenurts:
1) moBepXHOCTH TeIIonepeauu; 2) YUciao U AIUHY TpyO TemIo00MeHHHKa; 3) COCTaBUTh CXEMY
anmapara.

3agaua 29

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

3anada 30

Onpenenure xkodpdunment auddys3un 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
JUHUM B OTHOCHUTEIBHBIX MAacCCOBBIX M OTHOCHTEIBHBIX MOJIBHBIX KOHLEHTpALUAX, €CIU
KoHcTaHTa ['eHpu B ycioBusix abcopbumu coctasisier 1507 M pr. CT.

3agaua 33

Jist ycnoBuit 3amaun 32 ompenenuTe KOJIUYECTBO MOMIONIEHHOTO aOCOpOTHBA, €CIIM CTETCHBb
noryomenust cocrasisier 80 %, a Ha abcopbumio monaérces 10 000 m3/4 ra3oBoit cMecHu mpu
temmepatype 20 °C, cogepxkarieit 15 % abcopOTupa.

3anaua 34

st yenoBuit 3amad 32 u 33 onpeaenute pacxo] abcopOeHTa (MOTJIOTUTENS) U COCTaB KUIKON
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¢da3pl Ha BbIXOJEe U3 abcopOepa, ecnu kodp¢unreHT u30biTka norimotutens 1,4. OpoiueHue
abcopOepa MPOU3BOIUTCS YUCTHIM MTOTJIOTUTEIIEM.
3anayva 35
Jna ycnoeuil 3amad 33 u 34 mocTpouTh pabouyyr0 M PAaBHOBECHYIO JIMHUU U OIpPENEIUTh
JIBUKYIIYIO CHITY TIporiecca abcopOITum.
3anava 36
Boay HachlIaloT YIJIEKHUCHBIM Tra3oM mpu Temmeparype 15°C u naBneHun 2 Kre/cm2.
[Tomydennslit pacTBOp nmonaércs B Aecopoep, rie NPOUCXOAUT YJaJlIeHHEe YIJIEKUCIIOro ra3a MmpHu
temneparype 40°C u naBnenuu 1 xkrc/cMm2. OnpeaenTh KOHIIEHTPALMIO 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 (ha30BOrO Mepexona) B peKTH(PHUKAIMOHHON KOJOHHE, IJie
npousBoauTcs pazaenenue 1000 kr/u cmecu MeraHon-Boja. Copep:kaHue METaHOJIA B UCXOTHOM
cmecu 20% Mo, B tuctuiuiate 95% mout., B Ky0oBoit xuakoct 5% moin. Koadduuuent 3anaca
(brerMbl onpenenuTh 1o YIpomEHHOMY ypaBHeHUI0 AHAepByAa-/xununenna. [loctpouts X-y u
t-X,y AMarpaMMbl, Ha X-y JUarpaMMe MoCTPOUTh paboune JIUHUH.
3anayga 40
Jns ycnoBuit 3amaun 39 ompenenuTh TEIJIOBYIO HAarpy3ky aediermMaropa M KUISATHIbHHUKA
peKTU(UKAIMOHHONW KONIOHHBL. CMech MoJaéTcsl Ha PeKTU(UKALIMIO HAarPEeTOM 0 TeMIepaTypbl
kuneHus. [lorepu temna coctaBisitoT 5% OT TEIIOBOM HArpy3Ku KUISATHWIBHUKA.
3anaua 41
Jlnst yenoBuit 3aaun 39 paccuuTath AMaMETp PeKTU(UKATMOHHONW KOJIOHHBI, €CITH:
a) KOJIOHHA HacaJo4yHas, 3aroJIHeHa B HaBall KoJjibllamu Pamura pazmepom 50x50x5 mm; 0)
KOJIOHHA TapesbyaTas C CHTYaThIMU TapesIKaMu;
B) KOJIOHHA TapeibuaTasi ¢ KOJIMAaYKOBBIMU TapesikaMu, JuaMmeTp Koumayka 60 MM, paccTosiHHE
OT BEPXHEI0 Kpas KOJINAa4yKa J0 BBIIIEPACTIONOKEHHON Tapenku 0,5 M.
3anaua 42
Jia ycnoBuit 3amaun 41 paccuuTarh 4MCIO €AMHMIL IIEPEHOCA, BBICOTY €AMHMIIBI IEpEHOca U
BBICOTY HACaJIKH, ecliid KodPUIMEeHT Macconepeaun JiIsi BEpXHEHW YacTH KOJOHHBI COCTaBIISET
0,033 kmomb/(M*-¢), mis Hukael 0,041 kxMons/(M*-¢).
3anava 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
vactu 670 Kr/M’; HACKITIHAS TUIOTHOCTH TpanyJt 430 kr/m’.
3a | yac B anmapare ounmiaercs 90 m* xkuakoctu nipu Temneparype 20 °C. OnpenenuTs:

1) Pexxum TeueHus )KUIKOCTH B CIIOE.

2) lMunpaBnrueckoe COMPOTUBICHHUE 3EPEH.
Paznen 4. Ilpoumecchl u anmapartbl pasjejieHusli TeTeporeHHbIX cucreM. (OCHOBHbIE
rUApoMexaHn4YecKmne mpouecchbl)
3agauu I CAMOCTOSITEJIbHOM PadoThl HA CeMHHapPax
3agaua 44
BIIAXHOCTBIO 14 %macc. (10 npocymku!).
TBépable YACTHIBI OCagKa UMEKOT INIOTHOCTH pS = 1600 kr/m’; pasmep uyactui (muamerp
SKBUBAJIEHTHOTO 1mapa) do = 200 Mxm; dakrop dopmsl y = 0,3.
Paccunrath yneiapbHOE CONPOTUBIIEHUE CIIOSI OCAKA.
3agaua 45
QOuIbTPOBAIBHBI NAaTPOH HW3TOTOBJIIEH MPOKATKOM M CIIEKAaHWEM I[OpolKa TUTaHa. Jlucr
NaTpoHa TOJIIUHON 4 MM UMEET HOPBI Pa3MEpPOM 5 MKM; COTIPOTUBIIEHUE 3TOH (PUIBTPOBATIBLHOM
MIEPETOPOJIKY, HANJIEHHOE TIPH Jab0PaTOPHBIX UCIIBITAHMSAX, cocTaBnseT 2,8-10' M.
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PaccuuTath 101110 CBOOOHOTO CEUEHUS MEPETOPOJIKH.
3anada 46

PaccuuTarh yaeiabHOE CONPOTHUBICHHE OCAKa, COMPOTHUBICHHE (PUIBTPYIOLIEH MEeperopoaku u
BpeMs (PUIBTPOBAHMS Ha MPOMBIILUIEHHOM HyTY-(QUIbTpe muiomanbo 10 M? npu u30BITOYHOM
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 ocaaka coctasiuser 0,3.
Omnpenenutb BpeMsi MPOMBIBKH OCaJKa, €Clii 00bEM MPOMBIBHOM BOJIbI BTpOE MEHbIlE 00bEMa
¢mibTpara.

3anaua 47

PaccunTtath moBepXHOCTh OapabaHHOTO BakyyM-(QUIbTpa, Ha KOTOPOM IPOM3BOAMUTCS
pasnenenue 15 T/4 cycnensuu Mena B Boje npu temreparype 20°C. ons TBEpmoil ¢asel B
cycnensun 10% (macc.), BIaKHOCTh HOJTy4eHHOro ocaaka 20% (Macc.), GuIbTpaT NpakKTUIECKH
cBOOOMIeH OT TBepaou ¢aswl. [lons morpykenHoi moBepxHoctu ¢uiabTpara 0,35. Tlokazanus
BakyymmeTpa 650 mm pt. 1. Yactora Bpauienus 6apabana 0,4 Mun™. ViensHOE CONPOTUBIICHUE
ocanka 5-10" m?, conporusnenue GpuILTPOBaNLHOM meperopoaku 8-10' M,

3agaua 48

Onpenenuts HEOOXOIMMOE YKCIIO MapaiebHO padoTaloIUX HYTY-QUIBTPOB AMaMeTpoM 1,2 M
KaKbIH, B KOTOPBIX OTAEISAIOTCS KPUCTAJIIBI COJbI OT €€ HACBIILEHHOTO BOJHOIO pacTBOpa MpH
IUIOTHOCTL pactBopa 1168 kr/m’. Conepxkanue TBEpHOH (asel B cycneHsuu 5 %macc.;
BIIQYKHOCTh MOJTydaeMoro ocazaka 45 %macc.

He Gosee uem 3a 60 MHUHYT Hajo mojiy4arTh 5,4 M’ (UIbTpaTa, NPAKTUYECKH CBOOOIHOIO OT
TBEPJIBIX YACTHII.

OuIbTPOBaHNE NIPOBOANUTH NIPU pa3pekeHnuu 510 MM pT. CT.

OnbITaMH 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 TIpoLecca?

3anada 49

Ha ¢unstp-mipecce, cocrosummM u3 pam pazmepom 1000x1000x45 MM ¥ HUMEOIUM OOIIYIO
IWIOIAAs TOBEPXHOCTH (GuiIbTpoBanua 80 M, Tpeamosiaractcs pasiaeiarh 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 pazaensemoit cycnensuu 30 °C.

M3BecTHO, YTO yHENbHOE CONPOTHUBIEHHME CIIOs ocagka cocraiager 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?

3agaua 50

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

OxmaxgaeMble TPaHyJdbl C KaXylIehcs INIOTHOCTBIO pS = 1660 Kr/M’ HMEIT ClieXyrommil
(bpaKIMOHHBIHN COCTaB:

Dpakiusi, MM 1.2 2...3 B..4 4...5
CoJnepkaHue 4acTull, YoMacc. 11,3 82,7 4.3 1,7
Cpennuii nuametp rpanya dbpakuuu, Mm  |1,41 2,45 [3,46 4,47
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HachbinHast II0THOCTb 9TUX IpaHyll prac = 860 Kr/m’.

Onpenenutph HUKHUA U BEPXHUI MpeAeNbl CKOPOCTH BO3/1yXa, IPU KOTOPBIX BO3MOXEH PEXHUM
IICEBI00KHKEHUS.

KoHnTtpoubHbIii padoTa

KonTposbnas padora no teme 1

LlenTpobexxHbIii Hacoc MOAAET OPraHMYECKYIO KUIKOCTh (aHWJIMH) U3 OTKPBITOH €MKOCTH B
HATMIOPHBINA Oak, HaxosAIIuiics Bhie HAa 2 M. Pacxon xwunkoctu coctasisier 0,5 1/4. HamopHsrii
0ak HaxoauTcs MoJA H30BITOYHBIM AaBieHHeM 1,8 aTu. ATMocdepHOe AaBlieHHE COCTaBISET
741 mm. pT. cT., Temnepatypa 40 °C. BeacsiBaromuii TpyoonpoBos umeet quamerp 20%2,5 MM u
JUIMHY 5 M, HarHerarejbHbId TpyOompoBon muamerp 14x3 mm u anuny 8 M. Koadduunent
THIPaBINYECKOro TpeHus (koagduuueHT [lapcu) npuHATh 1uis 000UX TPYOOIPOBOJIOB PaBHBIM
0,06. CymMMa MeCTHBIX CONPOTHBIIEHHH BCachIBAIOLIETO TpyOoIpoBoAa 6,5, HarHETaTeIbHOTO
TpybomnpoBoa 37.

Onpenenure:

1) noTepu Haropa BO BCAaChIBAIOIIEM U HarHETATeIbHOM TpyOONpoBoOAax

2) Hanop Hacoca, He0OXOAUMBIH /17151 padOThI Ha JAHHYIO CETh

3) MakCUMaJbHYIO0 BBICOTY BCAaCBIBAIOIIEH JIMHUM, €CIM YHMCIO OOOpPOTOB pabodero Koieca
neHTpobexHoro Hacoca 2900 06/MuH

KonTpoJsbHasi pabora nmo teme 2

BoinonHuTe mMOBEpOYHBIH pacdy€T BEPTUKAIBHOTO KOXXYyXOTpyOuyaToro mnojorpeBaTelns, B
KOTOPOM IpOU3BOIUTCS HarpeB 124 1/4 opranudeckoit xxuakoctu (Meranon) ot 20 °C go 58 °C.
Jlnst HarpeBaHWsI WMCIOJB3YETCSl HACBIMIEHHBIN BOJSHOW mMap, TMOJAIONIMICS B MEXTpyOHOE
IPOCTPAHCTBO TEIUIOOOMEHHMKA IOJ HW30BITOYHBIM JaBlIeHHEM 2 Krc/cM?.  ATMmocdepHoe
nasieHue 745 mwm pt. cr. TeroBeiMH noTepsiMu nipeHedpeds. [lpu pacuére ydecTs 3arpsizHeHUs
CTCHOK TPYO TEeII000MEHHHKA.

XapaKkTepUCTUKU TETIO0OMEHHUKA!

[Tnomaas noBepxHoct 4 = 61 M°, nuameTp koxyxa D = 600 MM, aimHa Tpyo L = 3 M,

nuameTp Tpyo 25x2 MM, uncio XoJoB k = 1, yucno tpyd N = 257

KonTtpoJsbHasi pabora mo teme 3

B HempepwIBHO AeicTBYyIOLIEM HacaJoyHOM abcopOepe MpPOU3BOAUTCS YJABIMBAaHUE IapoOB
OeH30J1a U3 TAPOBO3YITHON CMECH YUCTHIM COJIIPOBBIM MAaclIOM IIPU CIEAYIOUINX YCIOBUAX:

1) INpousBomurensHOCTL abcopOepa 1000 M*/9 TapoBO3LYIIHOM cMecH;

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

3) Coneprkanue O6eH30J1a B UCX0MHOM cMecu 5% 00.;

4) YnasnuBaercs 80% mocrymnaromero B abcopoep 6eH3ona;

5) Konnentpanusi OeH3oia B BbITEKawoomeM u3 abcopbepa macie coctaBisier 75%, oOT

. . No=0.75- =¥,
paBHOBeCHOI/I C KOHHCHTpaI_[I/IeI/I BXOIAILICIO rasa [ " } ,

6) duametp aGcopbepa 1 M;

7) Hacanka u3 xoner Pammra 25x25x3;

8) Koappunment cmaunBanus vacaaku 0,95;

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

FI% :(}.5'.(?

10) YpaBHeHne paBHOBECHOM JIMHUH
Onpenenurs:

1) Beicoty Hacangku

2) Pacxon nmornotutens

CocTaBuTh cxemy armapara
KonTpoJsbsHasi pabora nmo teme 4

B pextHduKannOHHYIO KOJOHHY C CHTYAaThIMH IIE€PEJIMBHBIMH TapejKaMH IOCTyIaeT Ha
pas3zieneHue OMHApHas cMech OEH30JI-TONYOJI, colepkaHue OeH3ona B kKoTtopoil 35 % macc. B
mporiecce paszueneHus mnoiydaror 3,6 T/4 mucTwiisnTa, cojepkamero 94 % macc. O6eH3ona, u
KyOOBYIO XHJIKOCTb, cojepxauryto 94 % macc. tomyona. /laBneHue B KOJOHHE HOpPMajbHOE

(OTHOCHUTEIBHBIE MACCOBBIE JIOJIN).
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atMocdepHoe. OTHOCHUTENIbHAS JIETY4eCTh KOMIIOHEHTOB ITOCTOSIHHA U paBHa 2,5.

Onpenenuts:

1) MaccoBble pacxo/ibl HCXOAHOM cMeCH U KyOOBOH JKUIAKOCTH

2) ®nerMoBo€ YHCIIO, HaWIsi MpeABApUTENBHO MHUHUMalbHOE (JIETMOBOE YHUCIO, U

N R=13-E_+0.3
BOCIIOJIb30BaBIIUCH Koppeisinuen Jpxuumnenna wia

3) AnameTp KOJIOHHBI 110 €€ HUKHEMY CEUEHUIO, IIPUHSAB TEMIIEPATypPy KUAKOCTU U IIapa B 3TOM
cedeHuH npuoau3uTenbHo paBHbiME 110 °C

4) BeicoTy KOJ0OHHBI, eciu Tapenapdarbiii KIIJ[ kononHb! coctaBnser 60%, a paccTOsIHME MEXTY
tapenkamu 0,5 M

5) IlocTpouts pabourie TMHUU PEKTUPUKAITMOHHON KOJIOHHBI

3.1.2. MeToanueckue MaTepuaJibl, OIpeaessilONIHe MPOoUeIyPbl OUEHUBAHHUS 3HAHWIM,
YMEHHH, HAaBBIKOB M (WJIH) ONBITA [AEATEJbLHOCTH B XOJe TeKYIlero KOHTPOJs
ycneBaeMoCTH

Keiicol (cuTyanuu u 3a1a4M ¢ 3aJaHHBIMHU YCJIOBUSIMH)

OOyyaromuiicss JOMKEH YMETh BBIJEIUTH OCHOBHBIE TIOJIOKEHUS M3 TEKCTa 3ajJaud,
KOTOpbIE TPEOYIOT aHajIM3a U CIyXaT YCIOBUSIMHU perieHus. VIcXoas U3 MOCTaBIeHHOTO BOIIPOCca
B 3a/laye, MONBITaThCS MAaKCUMaJbHO TOYHO OINPEAETUTh MPOOJIeMy U COOTBETCTBEHHO PEIIMThH
ee.

3amayy MOTYT pelaThCcsl YCTHO W/WIU NMucbMeHHO. [lpu pemeHun 3agad Takxke Ba)KHO
NpaBUWIbHO CGHOPMYIMPOBATH W 3alUcaTh BONPOCH], HAayMHAasg ¢ Oojee OOMUX U, KOHYAs
YaCTHBIMHU.

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

OneHka «omauyHO» CTaBUTCA B CiIydae, KOTJa OOy4YaloOUIMiiCS BBIMOJHUI 3a/laHUe
(pemmi 3aavy), UCIONB3YS B MOJHOM 00bEME TEOPETHUECKHE 3HAHUS U MTPAKTUUECKHE HaBbIKHU,
MOJTyYEHHBIE B Mpoliecce 00yUeHusl.

Onenka «xopouwto» CTaBUTCS, €clii O0yUaIOLIUICS B 11€JIOM BBIIIOJIHUI Bce TpeOoBaHUS,
HO HE COBCEM YETKO OIPENENSeTCsl ONopa Ha TEOPETHUYECKUE IOJIOKEHMSI, M3JI0KECHHBIE B
HAy4YHOU JUTepaType Mo JAaHHOMY BOIIPOCY.

OreHka «y0oeremgeopumenbHoy CTABUTCS, €CIIM 00YUaIOIIUIICS MOKa3aJl MOJI0KHUTEIbHbIE
pe3yJIbTaThI B MPOLIECCE PELICHUS 3a4a4u.

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

KonTposbnas padora

OnenuBaeTcsi He TOJBKO TIIyOMHA 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 «xopouio» CTaBUTCS, eclii O0ydaroluiicss TBepJ0 3HAeT MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT NPAKTUYeCKyl O0a3y, HO [OIyCKaeT HEeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOY4YalOUIMICA OCBOMJ  TOJBKO
OCHOBHOM MaTtepHall, HO HE 3HAeT OTAENIbHBIX JeTalied, 0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHBIE (POPMYJIHMPOBKH, HApPYyIIAET IOCIEA0BATEIbHOCT B H3JIOKEHUM Marepuana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3bIBa€T OTCYTCTBUE JIOJDKHOW CBSI3M MEXAYy aHalu30M,
apryMeHTaluen 1 BEIBOJAaMHU.

OueHka «HeyOoosremeopumenvbHoy CTaBUTCS, €cau OOydalouluiicss He OTBe4YaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

3.2. OneHOYHbIE MATEPHAJIbI JJISl IPOBEIeHHUS POMEKYTOYHON aTTeCTAMHU
3.2.1. Kputrepum oleHKH pe3y1bTaTOB 00y4eHHsl N0 JUCHUILIHHE (MOYJII0)
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Mxkana
OLICHUBAHUSA

Pe3yabTarthl
00yueHust

Iloxa3aTenn oneHMBaAHUS Pe3yIbTATOB 00yYeHHS

OTJIMYHO

3Haer:

- oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,
JIOTHYHO, TOCIIEA0BAaTEIbHO U TPAMOTHO €r0 M3JIaraeT, ONUpasiCh Ha 3HAHUSA
OCHOBHOH U JOIOJIHUTEJIBHON JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHWH JleNaeT KBalnn(pUINPOBaHHBIE
BBIBOJIbI M 00001IEHNs], CBOOOIHO ONIEPUPYET KATETOPUSIMH U MOHSTHIMHU.

YmMmeer:

- oOydJaromuiics yMeeT CaMOCTOSTENIbHO M INPAaBWJIBHO pelarh y4eOHO-
npodeccHoHANbHbIE  3ada4d WM 33JIaHds, YBEPEHHO, JIOTWYHO,
HOCIIEIOBATENHHO ¥ aPTYMEHTHPOBAHO U3JIaraTh CBOE pELICHHE, UCIIONbB3Y s
Hay4YHBIC ITOHATHS, CChUIAsICh HA HOPMaTHBHYIO 0a3y.

Bmaneer:

- 00ydJaromuiicsl BiIaJeeT pannoOHAIBHBIMA METOJaMH (C HCITOJIb30BaHHEM
palMOHATILHBIX METOJNK) PELICHHs! CIIOXKHBIX NMPOopecCHOHATIBHBIX 3aad,
MPECTaBICHHBIX JIEIOBBIMU UTpaMH, KeHcaMH U T.11.;

IIpu pemennn NpoIeMOHCTPUPOBAIT HABBIKA

- BBIJICJICHUS [JIABHOTO,

- CBSI3KOM TEOPETHYECKHX IMOJOKEHHH ¢ TpeOOBaHMAMH PYKOBOISIINX
JIOKYMEHTOB,

- U3JI0’KEHUS MBICIIEH B JIOTHUYECKOH MOCIEJ0BATENIBHOCTH,

- CaMOCTOSTENIFHOTO aHajIu3a (haKThl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBS3U U JUAIEKTHYECKOM Pa3BUTHH.

XOpPOLIO

3Haer:

- o0ydaromuiicss TBepAO YCBOWJI MaTepuall, JOCTaTOYHO TI'PaMOTHO €ro
M3Jaraer, OMUpasch Ha 3HAHUS OCHOBHOHM M JONOJTHHUTEIEHON JIUTEPATYPHI,
- 3arpyngHseTcs B (OPMYIHPOBAHUH KBaTU(HUIMPOBAHHBIX BHIBOJOB M
00001IIeHN, oOlepupyeT KaTeropusiMH W MOHATHSAME, HO HE Bcernaa
MIPAaBWIBHO WX BEPU(HUIIUPYET.

YmMmeer:

- 00y4YaroIuiicss yMeeT CaMOCTOSATEIEHO M B OCHOBHOM TIPABUIILHO PEIaTh
y4eOHO-poheCCHOHANIPHBIE 33yl WM 3aJaHus, YBEPEHHO, JIOTUYHO,
MOCJIE/IOBATENIFHO M apryMEHTHPOBAHO H3JaraTh CBOE pEILICHHE, HE B
MOJHOM MEPE HCIOJB3Yys HAYYHBIC NOHATHUA U CCHUIKM Ha HOPMATUBHYIO
0azsy.

Bnaneer:

- O0ydJarouiics B IIEJIOM BIAJCET PAlMOHATLHBIMA METOAAMH PEIICHHUS
CJIOKHBIX TIPO(EeCCHOHANBHBIX 3a/1a4, MPECTABICHHBIX JICTOBBIMU UTPAMU,
KelicaMH U T.1.;

IIpn pemieHun cMoOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
NTyOUHHOCTH HABBIKOB,

- BBIZICJICHHS TJIaBHOTO,

- U3JIOXKEHHS MBICJIEH B JIOTMYECKOM IOCIIEI0BATEILHOCTH,

- CBS3KH TEOPETUYCCKHUX IMOJOXKCHUH C TPEOOBAHHAMHU PYKOBOMISIINX
JIOKYMEHTOB,

- CaMOCTOSTEIBEHOTO aHanu3a (akThl, COOBITHH, SBICHUMN, MPOIECCOB B HX
B3aMMOCBSI3U U JUAJIEKTHYECKOM Pa3BUTHH.

VIOBJIETBO-
PUTEJILHO

3Haer:

- o0y4aroIuiicss OpUEHTHPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSETCS B €ro
W3JI0KEHHUH;

- IIOKa3bIBAET HENOCTATOYHOCTH 3HAHMN OCHOBHOM M JOMIOJIHHUTEIBLHON
JHUTEPATyPHI;

- c1abo apryMeHTUpPYeT Hay4YHbIE TOJI0KCHUS;

- IPAKTHYECKH HE CITIOCOOCH CPOPMYINPOBATH BEIBOIBI M 0000IICHHS;

- YaCTHYHO BJIaJICET CUCTEMOM MOHSATHH.

Vmeer:

- o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-Tpo(decCHOHAIBHYIO
3ajauy WIM 33JaHue, HO JOIYCKaeT OIMIMOKH, ciabo apryMEeHTHPYET CBOE
peICHUC, HEAOCTATOYHO HCIIOJb3YCT HAYYHBIC IMOHATUA U PYKOBOIAALIINE
JOKYMEHTBL

Bnaneer:

- oOywarommuiicss BiageeT HEKOTOPBHIMH pAalMOHABHBIMH  METOIAMU
pEIICHUS  CIIOKHBIX ~ NPO(PECCHOHANBHBIX — 3a7ad, IMPEACTaBICHHBIX
JIeTIOBBIMU MTpaMH, KeicaMu U T.1.;

[Ipu perieHnn TpPOAEMOHCTPUPOBAN HEAOCTATOYHOCTh HABBIKOB

- BBIJICJICHHSI TJIaBHOTO,

- U3JIOKCHUS MBICIICH B JJOTHYECKOU IMOCIICI0BATEILHOCTH,

- CBS3KH TEOPETHUYECKHX TIOJOKEHUH ¢ TpeOOBAaHUSAMHU PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSTEILHOrO aHanu3a (GakThl, COOBITHH, SBJICHHUM, MTPOIIECCOB B MX
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B3aMMOCBA3H U TUAJICKTUYCCKOM PAa3BUTHUM.

HEYJOBJIETBO- 3HaerT: - 00ydaroIHiACs HE yCBOWII 3HAUNTENIFHON YacTH MaTepHaa,;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAay4YHBIE [10JIOKECHHUS;

- He GOpPMYIHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB M 0000IICHHUI;
- HE BJIaJIeeT CUCTEMOH MOHSITHH.

VYmeer: o0ydJaromuiics He IOKa3al YMEHHE pelaTh y4eOHO-IpodeccCHOHAIBHYIO
3a1a4y WM 3aJIaHUeE.
Bna}IeeT: HC BBIINIOJIHCHBI Tpe6OBaHI/IH, MMPEABABIIACMBIC K HaBbIKaM, OLICHHBACMbIM

«KYOOBJICTBOPHUTCIBHO».

3.2.2. KonTpoJsbHbIe 3aJaHUsI W/WJIN MHbIE MATEPUAJIBI VISl IPOBeeHUsI TTPOMEKYTOYHOM
arrecTauuu

Cnucok BONPOCOB Jisi YCTHBIX OTBETOB (BapuMaHThl TecTa). TeKCThbl MNPOOJIEeMHO-
AHAJTUTHYECKUX U (WIN) NPAKTHYECKUX Y4eOHO-TTPOo(ecCHOHAIBHBIX 32124
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BeiBon ypaBHeHMs HepaspblBHOCTH. Kakol BHA HMMEET J3TO YpaBHEHHE IIpU
CTAallMOHAPHOM TE€YEHUH HEC)KMMAEMOM Cpe/bl U IIPU HEYCTAHOBUBLIEMCS TEUCHHH.
BeiBog ypaBHenus Habe — CTOkca 1 ogHOMepHOro awxkeHus. Kakos ¢usmueckuit
CMBICJI CJIaraeMbIX ?

IIpoenute  mogoOGHoe  mpeoOpasoBaHue  ypaBHeHuid  HaBbe-CTokca i
HEYCTAaHOBUBIIIETOCS TEUCHHs C TOJIydeHHEM OOOOIICHHBIX MEpEeMEHHBIX (KpUTEpHEB
TMIpoAXHAMHUUecKoro mnojao0us). KakoB oO0wmmil BHJ KpUTEpUAIBHOTO ypaBHEHUS
IIPUMEHUTEIIBHO K 3a/1a4€ ONpeIeIeHNs TOTeph Harnopa (naBieHns)? OU3n4ecKuii cMbICI
KpPUTEPHEB M0100US.

[IpeobpazoBanne ypaBHeHuit Hape — Crokca s mokosmedcs kuakocTH. Kax
IIOJIyYNTh ypaBHEHUS Djepa, OCHOBHOE YPaBHEHNE THIPOCTATHKH.

BoeiBon nuddepeHnnanbHbIX ypaBHEHUN Oiliepa Uid TEUEHUs HMJI€ATbHON JKUIKOCTH.
Yem oTimyaeTcs uacabHas KUAKOCTb OT PEAIbHOW?

BriBoa nuddepeHnmnanbHbIX ypaBHEHUM Dilsiepa sl paBHOBECHS JKUKOCTH.

BeiBeuTe OCHOBHOE ypaBHEHHE THAPOCTAaTHKU. Ha30BHTE IMpakTHYECKHE MPUIIOKEHHUS
3TOrO0 ypaBHeHus. 3akoH Ilackans.

BrIBoJ ypaBHEHUS A7 pacnpeeseHuss CKOPOCTH MO pauycy TpyObl IIpU CTALlMOHAPHOM
JJAMAHApHOM TE€UCHHUH.

BbIBOJ ypaBHEHUS MOCTOSHCTBA pacxoia i KaHaja (TpyOompoBoja) ¢ NMepeMEHHBIM
MIONIEPEYHBIM CEYECHUEM.

BeiBog ypaBHeHuMs Juid pacdera Kod(Q@UIMEHTa THAPABINYECKOrO TPEHUS IpU
JTAMUHAPHOM JIBUYKEHUH JKUJKOCTH B TPyO€E KPYIJIOTO MOMEPEUHOrO CEUEHUSI.

BeiBog ypaBHenust bepHyiam ans uaeanbHOM kuakocTH. KakoB ¢usmueckuil cMbich
cilaraeMbIX 3TOro ypaBHeHusi? IlpuBenurte mpuMepbl NPaKTUYECKOTO HCIHOJb30BaHUS
3TOr0 YpaBHEHUs (M3MEPEHUE pacxo/ia).

BoiBon ypaBHeHus bepHymam Ui uneanbHOM KMIKOCTH. OmnuiuuTe 0OCOOEHHOCTH
IBYOKCHHs pealbHOM xuakocTtu. IIpuBenure By ypaBHeHMs bepHymnu nns peanbHOU
KUIKOCTH. KakoB ero sHepreTH4eCKuii CMbICIT?

Hanop Hacoca, ero sHepretuueckuil cmbicil. BriBoa (opMmyinbl ans pacdera Hamopa
MPOEKTHPYEMOT0 K YCTaHOBKE Hacoca. BbiBoj ¢dopmynsl s pacuéra Hamopa
JeWCTBYIONIEro Hacoca (uepe3 MoKa3aHus MAHOMETpa U BaKyyMMETpa).

BeiBon Qopmynbl 11 pacueta BBICOTHI BcachiBaHMs Hacoca. OT Kakux (hakTopoB
3aBUCUT JIOIyCTMMasi BbICOTa BcachlBaHUs HacocoB? OTBeT 0OOCHYHTE aHaIM30M
(bopMyIIBI IS pacyeTa BHICOTHI BCACHIBAHMS.

3akoH BHyTpeHHero TpeHuss HploTOHa, mNpuUBeaUTE €ro BUA C HEOOXOAUMBIMU
NOSICHEHUSIMU; JIMHAMUYeCKUi 1 KUHEMaTUYeCKHii KO3 PHUIIUEHTHI BI3KOCTH.

Uro Takoe TMAPABIMYECKHI paauyC W OKBUBAJICHTHBIM auamerp?  Pacuer
SKBUBAJICHTHOIO AMAMETPA B KaHaJe C HEKPYIVIBIM IIONIEPEUHbIM ceueHueM. IIpusenure
IIPUMEPBHL.

32



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

N3o0pa3zure cxemy yCTpOWCTBAa H  ONWINUTE JIEWCTBHE  OJIHOCTYTEHYATOTO
HEHTPOOESKHOTO HAacoca, CONOCTaBMB €ro € MHOTOCTYIEHYAaThIM IEHTPOOESKHBIM
HAcoCoM.
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N300pa3ute cxemy yCTpOHCTBA M ONMUIINTE ASHCTBHE OCEBOro (IIPONEUIEPHOro) Hacoca,
COIIOCTaBUB €0 C HACOCAMHU JPYTHX THIIOB.

Ilorenunan nepeHoca sHeprun. BoIBoA ypaBHEHHE NIEpEHOCA.

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

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

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

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

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

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

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

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

TemnepaTypHoe 1oJie M TEMIIEpaTyPHBIN IT'PaJAUEHT.

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

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

Omnpenenenye TOMIMIMHBI CII0S TETJIOBON H30JIALIUU.

B3aumHoe HampaBieHHe JBMXKEHMs TeIuloHocuTened. CpaBHEHME MPSIMOTOKA C
MIPOTUBOTOKOM.

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

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

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

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

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

Omnpenenenne NoTepp Tella CTEHKaMH alliapaToB B OKPYXKAIOLIYIO CPENy.

KakoBbl [TOCTOMHCTBA W HENOCTATKHU KCIOJIb30BaHHUS TOMOYHBIX Ta30B B KauecTBe
TEIJIOHOCUTENEN IS MOJBO1a Teruia?
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BopsHoli nap kak TeruioHocutedb. HazoBuTe 00acTu ero MpuMEeHEeHHs, TIPEUMYIIeCcTBa
W HeNOCTaTKH Iiepel APYTMMHU TerloHocuTensMu. Kakoit map M modeMmy warie
WCIIONB3YETCS B KAueCTBE TEIJIOHOCUTENsI — HACBIIEHHbIM uind neperpeTsiii? Kak
ONpPEACIISIETC PacXo/1 napa npu 3aJJaHHOM TETUIOBOUM Harpy3ke?

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

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

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

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

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

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

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

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

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

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

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

N300pa3ute MHOTrOXOJOBOH IO MEXTPYOHOMY MPOCTPAHCTBY KOXYXOTPYOHBIH
TeMI000MEHHHUK.

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

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

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

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

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

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

IMPUMCHCHUA.

87. IlpuBeautre cxemy YCTpoWCTBa  JII0OOOTO  HM3BECTHOTO BaM  CMECUTEIBHOTO
TEeIUIOOOMCHHUKA.

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

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

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

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

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

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

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

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

96. BriBecTn ypaBHEHUS AJIs pacueTa CpeaHeN IBUKYIIEH CHIIbI MAacCONEpEAAUN.

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

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

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

IepeHoca.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

115. Kpurepun nogo0ust MaccooOMEHHBIX MPOIEccoB. VX Gpu3nuecKkuit cMbICI.

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

117. Hanucath ¢ HEOOXOAMMBIMU TMOSICHEHUSIMH M O0O3HAUEHUSIMU BBIpAKEHHUE IS

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

118. OnpeneneHre MUHUMAJIBHOTO M ONTHMAJbHOTO DPACXOAa TMOIJIOTUTENS MpH
abcopOruu.

119. I'maponrHaMUUECKUe PeKUMBI B HACAJOUHBIX anmapaTax.

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

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

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

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

124. CpaBHUTH MOJIBIM pacTbUIMBAIOMIMK U 0apOOTaXKHBIN abcopOepHI.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

BOCXOJAIICTO IIOTOKA Ta3a HWIHM XHUIAKOCTH. Kax paccuuTate IOTCPIO OABJICHUSA B

CEBIOOKMKEHHOM cJioe?
150.

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

MNpEUMYIICCTBCHHBIC obactu MMPpHUMCHCHUA.

151.

OxapakTepu30BaTh OCHOBHBIE CIIOCOOBI OYMCTKH Ta30B OT MBUIM. YKa3aTh WX

MNpEUMYIICCTBCHHBIC obiactu MMPpUMCHCHUA.

152.

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

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

153.

N300pa3uth cxemy yCTpOWCTBa M OMUCATh JIEUCTBHE OJHOSPYCHOTO TPEOKOBOTO

HCIIPCPBIBHO [[eﬁCTBYIOIHCTO OTCTOMHHKA.

154.

AmmmapaTsl 111 MOKPOM OYHCTKH Ta30B OT MbuTeH. M300pa3uTh cxemy ycTpoicTBa

U OIIHCAaTh ASMCTBUE OJHOI'O U3 TaKUX arraparTtoB.

155.
IIBUICYJIOBUTEIS.
156.

N300pa3uthk cxemy yCTpoOWCTBa M OMHCATh JCHCTBUE TapenbdaToro (IMEHHOTO)

N300pa3uth cxemMy yCTpOWCTBa NHMKJIOHA WM THUIPOIMKIOHA (TI0O BBIOOpPY),

Ha3BaB OCHOBHEIC 00JIACTH UX IMPUMCHCHUA.

157.
158.

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

N300pa3uth cxeMy yCTpOMCTBA M ONUCATH IEHCTBHE OHOTO U3 HUX.

159.
160.
ra30Xxo/I0B.

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

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

IIpennaraemoe KOJUYECTBO 3aJaHUN

20

[TocnenoBaTenbHOCTH BEIOOPKH

Omnpenernena 1o pasnenam

Kputepuu ouenku

- HpaBI/IJ'H:HHﬁ OTBCT HA BOIIPOC

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

Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN O0TBET)

Ka)KIOT0 paszeia

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

Kpurepuu ouenku

- TpeOyeMsblil 00BEM U CTPYKTYpa

- U3NIOXKCHHE MaTeprana 6e3 (pakTHIeCKUX OMMOOK

- JIOTHKA U3JI0KEHUS

- HCIOJIb30BAHUE COOTBETCTBYIOIICH TEPMHUHOIOTHH

- CTHJIb PEYH U KYJIbTypa peun

- OI00P MPUMEPOB MX HAYYHOM JINTEPATYPHI M IPAKTUKU

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

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

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

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

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

HpezmaraeMoe KOJIMYCCTBO 3aﬂaHHﬁ

1

IMocnenoBaTenbHOCTH BEIOOPKH

Crnyuaiinas

Kputepuu onenku:

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

- COOTBETCTBUE OTBETA [IOCTABJIEHHOMY BOIPOCY

- HCIONBb30BaHME COLMAJIBHOTO OIblTa, Martepuanos CMU,
CTaTUCTHYECKUX JAHHBIX

- IOTUYHOCTb U3JI0KEHUS

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

- YMEHUE NPUBECTHU NPUMEP

- OTIOPa Ha TEOPETUYECKHUE TTON0KEHUS

- BJIaJICHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

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

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

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

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

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

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

I.

Komuccapos, 10. A. Ilpomneccs u anmapatsl xumudeckoi Texnonoruu. B 5 4. Yacts 1 :
yuebHuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, /. II. Bent ; non penakuueit
10. A. KomuccapoBa. — 2-e uza., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiit,
2023. — 216 c. — (Bricuiee oOpazoBanue). — ISBN 978-5-534-09099-4. — Tekcr :
anekTpoHHeld  //  OOpasoBarenbHas 1uatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515341.

Komuccapos, 10. A. Ilpomeccs u anmapatsl xumudeckoi Texnonoruu. B 5 4. Yacts 2 :
yuebHuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, /. I1. Bent ; non penakuueit
10. A. KomuccapoBa. — 2-e uza., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiit,
2023. — 227 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09101-4. — Tekcr :
anekTponneld  //  OOpasoBarenbHas 1uatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515481.

Komuccapos, 0. A. [lpouecce u annaparsl Xumuueckoi TexHogoruu. B 5 4. Yacts 3 :
yuebHuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, /. II. Bent ; non penakuueit
10. A. KomuccapoBa. — 2-e uza., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiit,
2023. — 246 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09102-1. — Tekcr :
anekTpoHHeld  //  OOpasoBarenbHas 1uatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515482.

Komuccapos, 0. A. [lpouecce u annaparsl Xumuueckoi TexHojoruu. B 5 4. Yacts 4 :
yuebHuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, /. I1. Bent ; non penakuueit
10. A. KomuccapoBa. — 2-e uza., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiit,
2023. — 323 c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-09103-8. — Tekcr :
anekTpoHHeld  //  OOpasoBarenbHas 1uatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515900.

Komuccapos, 0. A. [lpouecce u annaparsl Xumuueckoi TexHogoruu. B 5 4. Yacts 5 :
yuebHuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, /. I1. Bent ; non penakuueit
10. A. KomuccapoBa. — 2-e uza., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiit,
2023. — 208 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09104-5. — Tekcr :
anekTponneld  //  OOpasoBarenbHas 1uiatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515901.

4.2. DIeKTPOHHBIE 00pa3oBaTeIbHbIE PeCypPChI
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1. Dnexrponnas 6ubmmoreunas cuctema «3BC IOPAMT» Biblio-onlineru (3BC
«tOpaiity) [Dnextponnsiii pecype]. — URL: https://urait.ru/.
2. DOnextpoHHO-OMOMMoTeyHast cucrema ZNANIUM [Dnextponusiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubnuoreuyHas cucrema «KoOHCyNmbTaHT cCTyAeHTa» [DJIEKTpOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexTpoHHas Oubnuoreka [DnexkTponHslii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas O6ubnuoreka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmannonnas cucrema «EanHoe 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. CoBpeMeHHbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHCTEMBI

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

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

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

4.4. KoMIIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA
1. JluueHsuoHHoe mporpaMMHOe oOecrieueHue: oOmepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpPOorpaMMHOE oOOecriedeHre: CBOOOJHBIC TAKETHI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHoe oOecliedeHHE OTEUYECTBEHHOTO TMPOU3BOJACTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apant» (OneKTpOHHBIM nepuoandeckuil cupaBoyHUK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnextponHas 6ubamorednas cuctema «OBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1EKTPOHHO-OMOIHOTEYHAs CHCTEMa
ZNANIUM, snextponnas 6ubnunoreunas cucreMa « KOHCYIbTaHT CTyIeHTa.
4.5. O0opynoBaHHe M TeXHUYECKHE CPeICTBA 00yYeHH s

Jnsa peanuzanuy AMCHUIUIMHBL (MOZYJSI) HCIONIB3YIOTCA ydeOHbIE ayIuTOPUHU IS
NPOBE/ICHUS Y4YeOHBIX 3aHATUH, KOTOpPHIE OCHAIIEHbI OOOPYJOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOydYeHHs, U MOMEILEHHUs Uil CAMOCTOSTEIbHOW paboThl 00yUaronXcs, KOTOphIE
OCHAIIIEHbl KOMITBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecredeHbl JOCTYIOM B JJIEKTPOHHYIO HH(GOpPMalMOHHO-00pa3oBarenbHyo cpeany PXTY
uM. /.M. MengeneeBa. Jlonyckaercsi 3aMeHa 000pyA0BaHUs €r0 BUPTYaJbHBIMHU aHAIOTaMHU.

HaumeHoBaHHe y4eOHBIX ayAUTOPHI VISl OCHaLIEHHOCTh YYeOHBIX ay[AMTOPHI VISl IPOBEJeHUS
NpoBeAeHUs YUeOHbIX 3aHATUHI 1 Y4eOHBbIX 3aHSITUI ¥ TOMEeLeHUH /15l CAMOCTOSITeIbHOM
NMOMeLIeHHH /15 CAaMOCTOSITeJIbHOM padoThI 000py10BAaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
VY4yeOHblE  ayguTOpMM  JUIA  TPOBeACHHS | YueOHas ayIQuTOpHs YKOMIUIEKTOBAaHA CIEHUAIM3MPOBAaHHON
yuEOHBIX 3aHITHH MeOeblo, OTBEYAroUIed BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHUAM, 00OPYIOBAaHHEM M TEXHUYECCKHMHU CpPEACTBAMH
00y4eHus (MOOWIIBHOE MYJIBTHMEINHHOE 000PYI0BaHHE).
[Tomemenne 11t caMOCTOSTENEHON paboThI ITomemieHne  OCHAIIEHO  KOMITBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~TOAKMoueHus Kk cetu «UHTepHeT» U
obecrieueHHeM JIOCTyINa B 3JEKTPOHHYIO HH()OPMAIOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. MenneneeBa u K
3BC.
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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/

* HoMep KOHKPETHOW ayJuTOpHUH yKa3aH B MpHKa3e 00 ayauTOPHOM (OHIE, PACIHUCAHWU YUCOHBIX 3aHATHH H
pacrnyucaHuy NPOMEKYyTOUHOM aTTeCTaluu.
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