Padouas nporpamma nucuuniauabl (MoayJsi) «Ilponeccsl n annmaparbl XUMHU4YeCKOH

TEXHOJOI'MH», BRJIKYasd OHCHOYHbIC MaTEpUuaJbl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)

1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pa30BaTeJIbHOI MPOrPaMMBbI
I'pynna komnereHuui Kateropusi komnereHuui Koabl u cogep:kanue KoMneTeHIM

YHuBepcajibHbIe - -

OobmenpodeccrHoHaTbHBIE - -

[podeccronanpubie - IIK-1  Cnocoben  ¢opmupoBaTh
BO3MOJKHBIE pELICHUs] Ha OCHOBE
pa3paboTaHHBIX Uil HHUX LEJIEeBBIX
HOKa3aTelel, aHalu3a HeoOX OAUMOM
nHpopmanuu u (hakTOpOB,
BIIHSTIOIINX Ha JIeATETIbHOCTh
NPeANpUsTHS, a TaKkKe C Y4EeTOM
€CTECTBEHHO-HAyYHBIX ~ OCHOB U
ocobeHHOCTe! TEXHOJIOTUUECKHX
HPOLIECCOB MPOU3BOJICTBA B
XUMHUYECKON OTpaciu

- I1K-3 CrocobeH PYKOBOZAUTH
BBIIIOJIHCHUEM THITOBBIX 3aaa4

TAKTHUYCCKOI'O l'IJ'laHI/Ip OBaHUA
MIPOU3BOACTBA B XUMHUYECKON
oTpaciu

- [IK-4  CnocobeH  OCYyIIECTBIISTH
TaKTHUYECKOE yIpaBJcHUE
IpoueccamMmu OpraHu3aluu
IIPOU3BOACTBA B XUMHUYECKOH
oTpaciu

1.2. Ko

(MoayJiem) B mmporecce 0CBOeHUS 00pa30BaTeIbHOI MPOrpaMMbl

MIETEeHIHH M HHIAMKATOPbI HX JOCTH:KeHHMs, (OpMHPYeMbIX IHCHUIIHHON

Kon Kon nnankaropa
Coaep:xaHue MHINKATOPA KOMIIEeTeHIINH
KOMIETEHIIMH | KOMIETeHIHH

[IK-1 IK-1.3 VYuuThiBaeT B (JOPMUPOBAHHUU PEIICHUS] €CTECTBEHHO-HAYUHbIE OCHOBBI H
0COOEHHOCTH TEXHOJIOTHYECKHX MPOIIECCOB MPOU3BOACTBA B XMMHYECKOH
oTpaciu

IK-3 [1K-3.4 [loHuMaeT 1 y4uTHIBAET B IUTAHUPOBAHUU OCOOCHHOCTH TEXHOJIOTMYECKUX
IPOLIECCOB MPOU3BOACTBA B XUMHUYECKOW OTpacin

[1IK-4 [1K-4.2 W3zydaer nuaMeHstoIIMeCs: BHEITHUE U BHYTPEHHHE YCIIOBUSI IS pa3paboTKu
CTpaTeruyl OpraHM3all{, B TOM YHCIE OCOOEHHOCTH TEXHOJOTMYECKHX
MIPOLIECCOB MMPOU3BOACTBA B XMMHUYECKOH OTpacin

1.3. Pe3yabTaThl 00y4eHHs M0 AUCUHUILIMHE (MOTYTI0)

ean
MOJITOT:
Hamnpas

3HATb:
[ ]

yMeThb:

U3yYeHUs] NUCHMILUIMHBI (MOAYJsl) — CBs3aTh OOIICHAYYHYI0 U OOIICHHKEHEPHYIO
OBKY XMMHKOB-TEXHOJIOTOB, YTO HEOOXOIUMO MPHU MOArOTOBKE OaKalaBpOB MO JTaHHOMY
JICHUIO JJIsl HAYYHO-UCCIIEI0BATEIbCKON M MPAKTUYECKOM paboThl HA MPEANPUATHUSIX.

B pesynbraTe n3yueHuss AUCUUILIINHBI (MOIYIIs) 00YJarOIIUNACs JOMKEH

OCHOBBI TCOPHUH IICPCHOCA HUMITYJIbCA, TCIUIA W MACChI; IMPUHIHUIIBL (I)I/I3I/I‘ICCKOFO
MOJCIHUPOBAHUA IIPOLCCCOB; OCHOBHBIC YPABHCHUSA JIBUKCHHUA )KI/II[KOCTGI\/’I; OCHOBEI
TCOpHUHN TCIUIONICPEaAauIn; OCHOBBI TCOPHUHU MaACCOIICpEaaun B CUCTCMAX CO CBO60,Z[HOI>1 u
HEIOABMKHOM rpaHHueﬁ pas3aciia (1)83; TUIIOBBIC TIPOUECCHI XHMHUYECKOH TCXHOJIOTHH,
COOTBCTCTBYIOIIHC aIlllapaTbl U METOAbI UX PACUCTa,

METOObI MMOCTPOCHUMA SMITUPUICCKUX )51 TCOPCTUICCKHUX MoJenei XUMMHKO -
TCXHOJIOTHYCCKHUX ITPOLCCCOB;



ONPEIENATh XapakTep JBMKEHMS JXKUAKOCTEH M Tra30B; OCHOBHBIE XapaKTEPUCTUKU
IIPOLIECCOB TEIJIO- U MAaCCONEPEAAUH; PACCUUTHIBAThH IApaMETPhl U BBIOHpATh anmnaparypy
JUI1 KOHKPETHOI'O TEXHOJIOIMYECKOTO IIPOLIecca;

paccunuThiBaTh OCHOBHBIE XApPAaKTEPUCTUKH XMMMKO-TEXHOJOIMYECKOIO Ipoliecca,
BBIOMPATH PALMOHAIBHYIO CXEMY;

BJIAaJ1€Th:

MCTOJAAaMU TEXHOJIOTHUYCCKUX PACYCTOB OTACIBHBIX Y3JI0B H Z[eTaJIefI XUMHUYECCKOT'O
000py/IOBaHNUS;

HaBbIKaMH IMPOCKTUPOBAHUA TUIIOBBIX aIlllapaTOB XUMHYECKOU IMPOMBIIIJICHHOCTH;
METOAaMU OMpCACIICHUA panruoOHaJIbHBIX TEXHOJIOTUYCCKUX PEKUMOB pa6OTI)I
000pyI0BaHUS.

2. O0beM, CTPYKTYpa U cOJepKaHue TUCHUTILIMHBI (MOTYJIs)
2.1. O6beM TUCHUTIUHBI (MOTYJIsT)

Buout yueonoii pabomut Dopmul 00yueHusn
Ounasn
OO0mast TPYI0eMKOCTh: 3a4CTHBIC CAUHUIIBI/9aChI 8/288
KonTakTHas padora: 144
3aHATHA JIEKIMOHHOIO TUIIA 72
3aHATHS CEMUHAPCKOro THUMA 72
KoHncyabranuu 0
TTpomMe;KyTOUHASI ATTECTANMA: DK3aMEH, 3a4€T C OICHKOM 36
CamocrositesibHast padora (CP) 108

2.2. Tempbl (pa3aenbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
yacoB o popMam 00pa3oBaTeJbLHOM AeSITEJIbHOCTH
Ounasa ¢popma odyuenusn

Buapl yue6Hoii padoTsl (B yacax)
KonTakTtHasi padora
Ne | HaumeHoBaHUe TeM
3ansaTus
n/n | (pazaenos) 3aHATHSA CEMUHAPCKOr0 THNA CP
JIEKIIMOHHOT0 THIIA
JI HHble 113 C JIP Huble
1. I'uaponuHaMuveckue 18 0 18 0 0 0 27
MIPOLIECCHI U aIapaThl
XUMUYECKON
TEXHOJIOTHUH
2. TermioBbIe IPOLIECCHI U 18 0 18 0 0 0 27
anmnaparsl
XUMUYECKON
TEXHOJIOTHUH
3. [potecch! u anmapaTsl 18 0 18 0 0 0 27
paszeneHus
TOMOTEHHBIX ~ CHCTEM
(ocHOBHBIE
MaccOOOMEHHBIE
TIPOIIECCHI)
4. [pouecch! u anmapaTb 18 0 18 0 0 0 27
paszeneHus
reTePOreHHBIX CHCTEM
(ocHOBHBIC
THPOMEXaHUIECKUE
TIPOIIECCHI)
Ilpumeuanusn:

JI — nmexnmn, 113 — npaktrueckue 3amatusi, C — cemuHapsl, JIP — nmabopatopusie padotsr, CP — camocrosTensHas

pabora.

2.3. Coaep:kaHue JTMCHUILUIMHBI (MOAYJs), CTPYKTYPHPOBAHHOEe MO TemaMm (pa3jiejam) M
BUJIaM padoT

CojaepikaHue JICKIMOHHOI0 Kypca

Ne
n/n

HaumeHoBanue TeM (pa3aesioB) Conep:xaHue JEKIIMOHHOT0 Kypca




I'maponuHamudeckue Mpouecchl U
amnmapaThl XUMHYECKON TeXHOJIOTHH

1.1. Beenenwue B gucunminHy. OCHOBHBIE TIOHATHS ¥ ONPEJICNICHHUSI.
[penmer mucummmesel  «lIpomeccsl W ammapaThl XUMHYECKOH
texHonorum». Kiaccudukamus mpomneccoB. HenpepbiBHeIE U
TIEpUOANIECKHUE, CTAIIMOHAPHBIC M HECTAMOHAPHBIE IPOLIECCHI.
OCHOBHBIE 3aKOHOMEPHOCTH TPOLIECCOB W OOIIME TPUHIIUIIEI
pacuera anmapaTtoB XUMHYECKOH TEXHOJIOTHH.

Kuakoctn w rasel. Kiaccudukarmus sxuakocteit. MneanpHas
*KuaKocTh. KanenbHble 1 yrpyrue xuakoctd. CHibl, JeHCTBYOMNE
B OKHJIKOCTH: MAacCOBBle M TIOBEPXHOCTHbIE. HampsbkeHus B
JKUJKOCTAX M Tazax (TaHTeHIMaNbHbIE M HOpMasibHEIE). CBOMCTBa
SKUJKOCTEH.

Mopens  HempepblBHOM  cpenpl.  Ilonartue — ¢usmueckoro
JJIEMEHTapHOr0 00beMa.

1.2. OcCHOBBI TEOpUH MEpEeHOca.

OCHOBBI TeOpHUM SIBIIGHHH TIEpeHOca: aHalIu3 MEXaHU3MOB,
MOZIEIMPOBaHUST M pPa3pabOTKK OOOOIIEHHBIX METO/IOB pacuera
THPOMEXaHUYECKUX, TEIJIOBBIX M MacCOOOMEHHBIX MPOIECCOB U
anmnapatoB. (PEHOMEHOJIOTHYECKHE 3aKOHBI MEepeHoca WMITYJIbCa,
Macchl M JHEpruu. MONeKyJIspHbIH M KOHBEKTHUBHBIA IEPEHOC.
OOmmme 3aKOHOMEPHOCTH THAPOAMHAMUKH, TeIUIONepesadud u
Macconepenaud. B3auMocBs3p 3THX MPOLECCOB B MPOMBIILICHHOM
anmaparype. Pomb  sBieHMId IepeHoca NPU  XMUMHYECKUX
MPEBPALIECHUAX.

MarepuanbHple W JHepreTMueckue  (TEIUIOBbIE) — OajaHChI;
omnpezielieHe MAacCOBBIX TOTOKOB M HSHEPreTHYECKHX 3aTpar.
VYcnoBusi paBHOBECHS W ONpEJEieHUE HAIpaBJICHUS IPOLECCOB
nepeHoca. OOImmMiA BUA  ypaBHEHUWH CKOPOCTH  IIPOIIECCOB;
JIBIDKYIIUE CHJIBI u KUHETHYECKUE K03 HULIUESHTHI.
Jlumutupyromue craauu.

1.3. 'mapocraTuka.

Juddepennmanbubie ypaBHeHUs paBHOBecus Diinepa. [Tokosiiascs
KHUJIKOCTh TMOJ JAeicTBHEM cuibl TskecTH. OCHOBHOE ypaBHEHHE
rugpocTaTtuky. [IpakTuueckue MpuIIOKEHNsT OCHOBHOTO ypaBHEHUS
THIPOCTATUKH.

1.4. T'uapopuHamuKka.

bamanc cun npu ABWKEHMH BSA3KOW HEC)KUMAEMOH JKHUIKOCTH.
YpaBHEeHHE HEpa3pbIBHOCTH (CIUIOIIHOCTH) TOTOKA. YpaBHEHHE
HaBbe-CTokca u ero ¢pu3n4ecKkuii CMbICI.

[Tomo6Hoe npeobpa3oBaHne YpaBHEHHSA Hagre-Crokca.
bespasmepHble NepeMeHHbIE - KPUTEPUH T'HIAPOAMHAMHYECKOIO
nogobust (Ditnepa, PeiiHonmpaca, ®Ppyga, TOMOXPOHHOCTH), HUX
(d3HYecKHil CMBICI; apameTprdeckue kputepun. Kpurepuansaoe
yYpaBHEHHE JABMKEHHS BA3KOU JKUAKOCTH.

YpaBHeHHE ABWXKEHHA Oiiepa. OHEpPreTHYecKhil  OamaHc
CTAIlIOHAPHOT'O JBI)KEHHUSA WACATBHOM IKHIKOCTU. YpaBHEHHE
bepuynnu st upoeanbHOM M peanbHOM  kuakocth.  Ero
MIPAaKTHUECKUE TIPUIOKEHNS (MCTEUeHNE KUIKOCTeH, TpyOka [luto-
[pasarns). IlpuHOIMOBL W3MEPEHWS CKOPOCTEH M PacXomoB
JKUJIKOCTH JIPOCCENIbHBIMA TPHOOpPaMH M ITHEBMOMETPUYECKUMHU
TpyOkamu. OmnpeneneHnue pacxoJoB IPHU HCTEUYEHWH KHUIKOCTEH
Yyepe3 OTBEPCTHS MM HACAIKH.

I'maponnHamMudeckue PEKUMBI JIBYDKCHUS KHUJKOCTEH:
JaMUHAPHBIN U TYpOYICHTHBIH.

Yucno PeilHonpAca M €ro KpUTHYECKUME 3HA4YEHUS. MeXaHHU3MBI
JJAMHUHAPHOT O u TypOyJIEHTHOTO TEUEHU . [Tonsitue
TypOyneHTHOCcTH.  IIpencraBieHnss 0  THAPOAWHAMHYECKOM
MOTPAaHWYHOM CJI0€ TPH TEYEHHH MO TpydaM M KaHaJlaM W IpH
O00TECKaHUU TEI.

Pacuer nnamerpa TpyOOIPOBOIOB M ammaparoB; BEIOOP CKOPOCTEH
MIOTOKOB 1 ONTHMAJIFHOTO ANaMETpa TPYOOIIPOBOIOB.
Pacripenennenne ckopocteld MO paanycy TpPyOBI IOCTOSHHOTO
CEYCHUsI TP JIAMHHAPHOM CTallMOHAPHOM TEYECHUH.




Teuenue B TpyOax u KaHanax. Onpenesnsronyii monepeyHslid pasmep
MIOTOKA B KaHaJIaX POU3BOJIBHON (POPMBI: THAPABINYECKUAN paIHyc,
SKBUBAJICHTHBIN HaMeETp.

I'uapaBnuueckoe CONpOTUBIEHUE IPU TEUEHUH )KUIKOCTEN U ra30B.
Pacuer morepr Ha Tpenme (ypaBHenue Jlapcu-Belicbaxa) u Ha
MeCTHbIe comnpoTuBIeHUs. COOTHOUIEHHS U HOMOTpaMMBI Ui
pacuera ko3¢ dunreHTa TpeHns. 3aBUCUMOCTH MEXIY PacXolloM H
nepemnagoM JaBieHus. Pacuer Hamopa [ IepeMELIeHUs
KHUJKOCTEH uepe3 CUCTeMY TPYOOTIPOBO/IOB U aIllapaTos.

1.5. [lepemenieHne >KUAKOCTEH.

[lepememienne XuaKocTell C MOMOLIbI0 MAalllMH, IOBBIIIAOIINX
nasnenne. OObeMHble (TIOpPIIHEBHIE, POTAIIMOHHBIE W JAp.) H
JMHaAMHYecKue (IIeHTPOOEKHbIe, OCeBBIE U Jp.) Hacockl. OCHOBHBIE
napameTpsl paboTbI THIPaBINYECKHX MallluH:
MPOU3BOAUTENHHOCTD, HAIOpP, MOIHOCTh, KIT/I.

Pacuer Hamopa u motpebiieMOl MOLTHOCTH; MOA00p IBUTATENS K
Hacocy. OnpeseneHue AOMYCTUMOM BBICOTHI BCachlBaHUS. SIBiIeHne
KaBUTAIUX U €r0 MpeloTBpalleHHE.

OcoOeHHOCTH Pa0OTHI, COMOCTaBIIEHWE W O0JACTH NPUMEHEHUS
OCHOBHBIX THIIOB HAacOCOB - IIEHTPOOESKHBIX, IOPIIHEBBIX
(mnymxepHbix) U ap. Cesa3p Hamopa, Mommuoctd u KIII ¢
MPOU3BOJUTENILHOCTBIO  (XapakTepuCTHKH  HacocoB).  Pabora
HacOCOB Ha  ceTh WM  HX  BBIOOp;  pErylIupoOBaHHUE
IIPOU3BOJIUTENHHOCTH.

TemnnoBeie mpolecchl W ammapaTthbl
XUMHUYECKOH TEXHOIOTHH

2.1. OCHOBHbBIC TIOHATHS U OUPEACICHHS B TeIIonepeaaye.
OCHOBHEBIE TEIJIOBEIE Mponeccel B XHUMHYECKOM TEXHOJIOTHUM:
Harp€BaHUEC M OXJIAXKIACHUE, KOHACHCAIIMA IapOB M HCHAPCHUEC
JKUJIKOCTEM.

CranioHapHBIE YW HECTAalMOHAPHBIA  TMEPEHOC  TEIUIOTHI.
TemneparypHoe 1oj€, TpaueHT TEMIIEPATYphl U TEIUIOBOM IIOTOK;
TeIUionepesaya M TeIUlooTaada. TemmnepaTyponpoBOJHOCT —
TEIIOMHEPLOHHbIE CBOICTBA CPEABI.

2.2. Ilepenoc sHepruu B hopMe TEemIoThL.

TeruioBoit OanaHc Kak 4aCTHBIN ClTydail SJHEpreTHYecKoro OajaaHca.
Onpenenenre TEIIOBOM HArpy3KHU ammaparta MpH H3MEHEHHH U 6e3
M3MEHEHUS arperaTHoro cocTosHus. Pacxon temaonocurenei.
Huddepennmanbioe ypaBHeHHE TMepeHoca dHeprud B (opme
TeIu1oTHl, ypaBHeHHe ®ypre-Kupxroda u TermnonpoBogHOCTH.
CranuoHapHbIi  TIEpeHOC  TEIUIOTHI  4epe3  IUIOCKHE U
IMHApUdYeckue creHkd. CoueTaHme MEXaHHW3MOB IIepeHoca
TEIIOTHI (TEIUIONPOBOAHOCTH, KOHBEKIIUH, H3ITydeHHs).
KoHBeKTHBHBIN NepeHoC TeIIoThl. be3pasMepHble MepeMeHHbIE —
uyncna Hyccenbra, Ilekne, Ilpanarns, ['pacroda, @ypee. Pacuer
K03((HUIMEHTOB TEIIOOTJaYH TPH BBIHYKIECHHOH M €CTECTBEHHOM
KOHBEKIIHH.

TermooOMEH  HpM  HM3MEHEHHMM  arperaTHOro  COCTOSIHHS.
Konnpencanus mapoB. @®opmyma Hyccenpra. TemiooOMmen mpu
KHUIICHUH.

PanuanTHbIi Temuonepenoc. BzaumHuoe n3nyyenue ten. PaauantHo-
KOHBEKTHBHBIM IIEPEHOC TEIIOTHl. PacdeT TOTeph TeIIOTHI
anmapataMd B OKPYKAIOIIYI0 Cpeay W TeIJIOBOW H3OJISIHUH.
OCHOBHOE ypaBHEHHE TEIUIONEpeaadHn.

2.3. Temwonepenaya B HOBEPXHOCTHBIX TEIIOOOMEHHUKAX.
Temnonepenaua B TTOBEPXHOCTHBIX TEIII0O00MEHHHKAX.
AJTUTUBHOCTH TEPMHUYECKHUX CONMPOTHUBIECHUHA. CpemHsst qBIDKYIIas
cuia Tteruonepenadn. OmnpeneneHue CpemHed ABIKYIISH CHIIBI B
anmapartax pa3jMYHBIX KOHCTpPYKIMH. B3anmHOe HampasieHue
JIBYDKEHUS TETIOHOCHUTEIEN. Pacuer MIOBEPXHOCTHU
TETII000OMEHHHKOB.

Crioco0bI TOABO/IA M OTBO/IA TEIJIOTH B XUMHUUECKOH TEXHOJIOTHH.
TpeOoBanus, mpeabsBiIsieMble K TemwtoHocutensaM. Ooorpes
BOJISHBIM  TapoOM, BBICOKOTEMIIEPATYpPHBIMH  OPTaHUYECKUMH
TEeTUIOHOCHUTEIISIMH, TOIOYHBIMHU razamu. Croco0s1
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anekTpooborpeBa. OTBOX  TEIJIOTHl  BOAOH, BO3IYyXOM U
HU3KOTEMITEpaTYPHBIMH TETUIOHOCUTEIISIMH.

TermooOMeHHbIe ammapaTsl; UX Kiaccupukanys. OCHOBHBIE TUIIBI
TIOBEPXHOCTHBIX TEIUIOOOMEHHUKOB (TpyOdaThle, IUIACTHHYATHIE,
anmapatsl C  ITI€PEMEIMBAIOIIMMH  YCTPOMCTBAaMH W T.1I.)
CMmecuTenbHbIE  TEIUIOOOMEHHUKM: TpalvpHH, KOHAEHCATODEI
cMmenreHus. BpiOop oONTHMalbHBIX KOHCTPYKIMH M YCIIOBHI
IKCILTyaTaliy Ter1000MeHHbBIX anmapaToB. OCHOBHbBIE TEHACHIINU
COBEPIIEHCTBOBAHMS TEIUIOOOMEHHBIX aIapaToB.

[porecchl U anmapathl pa3aeicHuUs!
TOMOICHHBIX CHCTeM (OCHOBHBIC
MaccOOOMEHHBIE TIPOIIECCHI)

3.1._OcHOBHbIE MOHATHS ¥ ONIPE/IEIEHUs B Macconepeaaye.
Knaccudukanus nporeccoB maccoooMeHa. OCHOBHbBIE TOHSITHSI U
onpexnenenua. [lpoueccsl co cBoOOmHOW W (PHKCHPOBAHHOM
rpanuneld paszgena (a3 u c pasuensomerd ¢aspl HeperopoaKoi
(memOpanoii). Hocurenu u pacnpenensiembie BemiectBa. CrocoObl
BBIpa)KeHUs cocTaBa (as.

Ou3MKO-XMMHYECKHE  OCHOBBI ~ MacCOOOMEHHBIX  IPOIECCOB.
PaBHOBecHBIE YCIOBUS W ONpelelieHHe HaIpaBlIeHHs IepeHoca
BemmecTBa w3 ¢asel B (azy. KoadduimeHnTsl pacmpeneieHus.
[TonsiTHe 0 Maccornepeiaye 1 MaccooTaave.

KoHneHTpallMoHHOE ToNe, TPaJUEeHT KOHIIEHTpalWHd, OOUMH U
YIENbHBIA TOTOK Macchl. MonekynspHas Tupdy3us B )KUAKOCTIX,
razax (mapax) ¥ TBEpJbIX Telax.

3.2. MexaHU3MBbI IepeHoca Macchl.

YpaBHEeHME HEPa3pbIBHOCTH VISl IBYXKOMIIOHEHTHON CHCTEMBI.
JuddepennmanbHoe ypaBHEeHHE KOHBEKTUBHOTO TIEPEHOCA MACCHI B
OMHaApHBIX Cpeax.

Juddy3nonnblil morpaHUYHBINA ClIOH; TPOGUIN KOHIEHTPAUUH U
CKOPOCTEH B IIOTOKAX.

Koapdpuumentst MacCcOOTAaYH. OcCHOBHbIE MOJIEJIbHBIE
HPE/ICTABICHUS O MEXaHU3ME MaCCOOTIauu.

MopnenupoBanue KOHBEKTUBHOTO MaccoooMena. Yucna Hyccenbra,
[Mexkne, [Ipanarns, Oypee u 1p., UX GUINYECKUI CMBICII, aHATIOTUH
C TEIUIOBBIM IOA0OMEM MPUMEHHUTENBHO K Ta3aM M KUIKOCTSIM.
Pacuer koadduimeHToB maccoornayu B amnmaparax pasIMYHbIX
THIIOB TI0 YPaBHEHHSIM ¢ Oe3pa3MepHBIMU IEPEMEHHBIMU.
Macconepenaya.  OCHOBHOE  ypaBHEHHE  MaccCONEpelayH.
CooTHolieHHe Mexay KodhGHUIUEHTaMH Maccorlepeqaud U
MaccoOTIa4yH, AaJIUTUBHOCTE AU(PQY3HOHHBIX CONPOTUBICHHH.
WuteHcudukanms maccomepenayd IMyTeM  BO3ACHCTBUS  HA
JMMUTHPYIOLIYIO CTauIo.

Bnusane ycnoBmii (TeMmepaTyphl, AaBieHUS, KOHIIEHTpALuil) Ha
HaIlpaBJICHHE MacCOIlepeHoca Ha MpuMepax adcopOLUH; TPHHIUIIET
BBIOOpa aOCOPOEHTOB.

3.3. ®a30Boe paBHOBECHE.

MatepuaneHplii  OalaHC ~ HENPEPHIBHOTO  YCTAHOBUBIIETOCS
TIpoLecca MPH Pa3INIHBIX CIIOCO0aX BBIPAXKEHHS COCTAaBOB (a3 U nx
pacxoyioB; ypaBHEHHS PabOUUX JIMHUH.

[IpenenbHble KOHLEHTPALMM pACIpPEEIsieMOro KOMIIOHEHTa B
OTHAOIICH 1 M3BJIEKatoIIel Ga3ax i MPOTHBOTOYHBIX IPOIIECCOB.
MaxkcrmanbHO BO3MOXHASI CTETIEHb M3BJICUCHUS, MUHUMAIBHBIA 1
ONITUMAIIEHBIN PacXO/Ibl U3BIIEKAIOMICH (a3hl.

3.4. Meronsl pacyéra pasMepoB MacCOOOMEHHBIX KOJIOHHBIX
annaparos.

Pacuer momepedHoro cedeHus (AuamMeTpa) KOIOHHBI, MPENEITHHO
JOMycTUMast ¥ SKOHOMHYECKH ONTHMAJIbHAsi CKOPOCTH CIIOLIHOM
(hazeL.

ParonaneHbIi BBIOOp B3aMMHOTO HANpaBiICHUS ABWXKEHHUA (a3 u
OpraHM3allii MOTOKOB B MAacCOOOMEHHBIX ammaparax. Pacuer
MaccOOOMEHHBIX TPOIIECCOB M ANIApaTOB JUIS CHCTEM C OIHHUM
pacripenenseMbiM  KOMIOHEHTOM. (OCHOBBI ~pacyera  BBICOTHI
MaccOOOMEHHBIX amlapaToB C HEMPEPBHIBHBIM M CTYNEHYAaThIM
KOHTakTOoM (a3. /IBa OCHOBHBIX MeTO/a pacyera: Ha OCHOBE
K03((HUIMEHTOB  Maccomepeaud W Ha  OCHOBE  TIOHSTHUS




TEOPEeTHYECKOW CTyNmeHu paszeneHus. lloHsTHe ducia exuHHMIY
TIepeHoca M BBICOTHI €UHUIIBI rTepeHoca. PakTop mMaccornepenaym.
Cpennsisi IBIDKYIIAs CHJIa Maccoliepeiaud. BinsHue mpoioisHOro
NepeMeIIMBaHnsl Ha CPEIHIOI JBIDKYIIYIO CHIIY MaccollepeaadH.
IIponemypa pacdera, OCHOBaHHas Ha OOBEMHBIX KO3 HUIHIEHTaX
Mmacconepenauu. ['pagudeckuii 1 aHATUTUYECKUN METO/IBI pacueTa.
Pacuer BBICOTHI MacCOOOMEHHBIX alMapaTroB CO CTYNEHYaThIM
KoHTakToM (ha3. DddexktuBHOCTE cTynmeHn 1o Moapdpu. Ces3b
Yucna euHUI epeHoca u nokansHoro KI1/1 crynenn no Mapdpu.
UuncneHHBIH pacdeT «OT CTYIEHH K CTYIIEHH» U ero rpaduyeckas
MHTEpIpeTalys ¢ UCTIONb30BAHUEM «KUHETHYECKOH JIMHUWY. YUer
crpykrypsl morokoB u KIIJ[ tapenkun. OcobeHHOCTH pacyera
Tapesib4aThIX KOJIOHH HAa OCHOBE ITOHSATHS TEOPETHUECKOH TapEesKH.
Yucno JICWCTBUTENBHBIX " TEOPETUUECKIX TapeJioK.
OddeKTHBHOCTD TapeKu.

PanoHansHbIi BEIOOP B3aWMHOTO HAIpaBJIeHUs JBWKeHUs (a3 u
OpraHM3aly TOTOKOB B MACCOOOMEHHBIX armnaparax.

3.5. Abcopbumsi.

OO1mye MPUHIMIBI YCTPOMCTBA M KiaccH(UKALUs anmnapaToB st
MacCCOOOMEHHBIX TIPOIIECCOB B cHcTeMax 'ra3(map)-KUIKOCTh'.
OcoOeHHOCTH KOHCTPYKIUIT abcopOepoB.

OCHOBHBIE THITBI K 00JIACTH MIPUMEHEHUS a0COPOEPOB: HACAIOYHbBIC
u Tapeiib4aThIC KOJIOHHBI, arnmnapaTsl Cco CILUIOIIIHBIM n
CCKIIMOHMPOBAaHHBIM  0apOOTaXKHBIM  CJIOEM,  ammaparbl ¢
JAUCICPTUPOBAHUEM KUIKOCTH.

CxeMbl abCOpOIOHHO-IECOPOIIOHHBIX YCTAHOBOK C BBIACICHHEM
W3BJICUCHHOTO KOMIIOHEHTa M  pereHepamueii  abcopOeHTa
(mecopOmpieit mpu TOBBIICHHON TeMmmepaType, MOHMKEHUEM
JIABJICHUS, OTAYBKON MHEPTHBIM HOCHUTEIIEM).

3.6. ductmsiys. Pekrudukanus.

Pasnenenne guctrwiAnuend KHUAKUX TOMOTEHHBIX CMeceld |
CKIDKGHHBIX Ta30B; O0OJaCTH MNpPUMEHEHHs M OCOOCHHOCTH
MPOBEIEHUSI IPOLIECCOB IIPU PA3IMYHOM JIABJICHUU.
[lapokuakocTHOE paBHOBECHE [UIsl CUCTEM C IIOJNHOM H
OFPAaHMYEHHOW B3aMMHOM pPacTBOPUMOCTBIO U €r0 BJIMSHUE HA
BO3MOJKHOCTb ~ pa3fIelieHUss KOMIIOHEHTOB JUCTHIUIALMOHHBIMU
MeTozaMH. Pacuer paBHOBecHs 71 UIealbHBIX OMHAPHBIX CMECEH.
[pocrast 1 (pakiMOHHAS MIEPETOHKA; MEPEroHKa ¢ AedIierMarmei.
MatepuansHblii 6aaHC, pacdeT BBIXO/A MPOAYKTa U €0 CPEIHEro
coCTaBa TpU TIEPETOHKE OMHApHBIX cMeced. CXeMBl YCTaHOBOK.
TernoBble OanaHChl U pacueT PacxXxoA0B TEIUIOHOCUTENEH JUIA 3THUX
MPOLIECCOB.

Pextudukamms. PHU3HKO-XMMHUYECKHE OCHOBBI M OCOOECHHOCTH
yCIOBMHA TpoBeAeHHWsT mponeccoB. CXeMBl YCTAaHOBOK  JUIS
HEeNpPEephIBHOHN U MEPUOINICCKON peKTUPUKAIINHA ONHAPHBIX CMECEH.
OCo0eHHOCTH YCTPOMCTBA aNIIapaToB (HACAIOYHBIX M TapETbYaThIX
KOJIOHH) M BBIOOpa PEKMMOB MX PabOTHI MpU peKTUdUKaimu (o
cpaBHEHHIO ¢ abcopOrueit). OCOOEHHOCTH yCTPOIiCTBA U BapHAHTHI
paboTh! ucnapuTenei u gedIerMaTopos.

MopenupoBaHue W pacyeT TPOIECCOB W  aNNapaToB IPH
HENpephIBHON  peKTUPUKanmyi OWHApHBIX cucTeM. (OCHOBBHI
YHCIEHHOTO ¥ Tpa(oaHaINTHIECKOr0 METOA0B. MarepHaabHbINA
Oamanc. PaGoune muann. OmnpeneneHne MUHUMAIIBHOTO B pabodero
(mermoBoro umcia. TemmoBod OamaHC © pacyeT pPacXxomoB
TEIUIOHOCUTENEH. IIpuHMIIBL TEXHUKO-YKOHOMUYECKOUN
ONITUMU3AINHY TIPH pacueTe padodero GIerMoBOro 4rcia, pa3MepoB
anmapatypsl W 3HepreTmdeckmx 3arpaT. OCHOBBI pacdera
TapeNb4aThIX U HACAIOUHBIX PeKTH(HUKAINOHHBIX KOJIOHH.

Hpoueccm W anmapartbl pa3aCciICHUSA
TCTCPOrcHHbIX CHUCTEM (OCHOBHLIG
THUAPOMECXaHUYCCKUEC npoueccm)

4.1. Pa3HeHeHI/Ie TCTCPOIrCHHBIX CHUCTCM. OCHOBHBEIC TIOHSTHS U
MECTOABI.

KHaCCI/I(i)I/IKaIII/Iﬂ JKUJAKHUX W Ta30BbIX TCTCPOrCHHBIX CHUCTCM!:
CYCIICH3UH, SMYJIbCHUH, TIICHBI, IIbIJIM, TYMAaHBI. MaTCpI/IaJ'IBHHﬁ
OaaHc IIPOLECCOB pa3aACJICHUS I'CTCPOIrCHHBIX CUCTCM.




OrneHka >(PQGEKTHBHOCTA M BBEIOOP ONTHMAIBHBIX TIPOICCCOB H
arnmnaparoB JJis pa3AeJeHUs TeTePOT€HHBIX CMECEH.

4.2. OCHOBEI TEOPHH OCAKICHHSI.

Pasnenenye ;KUIKUX M Ta30BBIX CHCTEM B ITOJIE CUII TsKeCTH. Pacuer
CKOpOCTEH CBOOOTHOTO M CTECHEHHOT'O OCAXKICHUS TBEPIBIX YACTHUI]
1apooOpa3HO U OTIIMYHBIX OT Hee (POPM B TIOJIE CIUTBI TSDKECTH.
IIpoliecchl OTCTaMBaHWs W YCTPOMCTBO ammapaToB pas3jesieHUs
CYCIIEH3U, SMYAbCUH U MbUIeH. PacyeT MoBEepXHOCTH OCAXKIEHUS U
MIPOU3BOAUTENFHOCTH OTCTOMHHUKOB. Y CTpPOMCTBO U JEHCTBUE
ITUKJIOHOB (TIPOCTHIX U OaTapeHHbIX ), THAPOIUKIOHOB.

4.3. TeueHue KXUIKOCTH Yepe3 HENOABWKHBLIE 3E€pHUCTHIE W
IICEBIO0KIKEHHBIE CIIOU.

3HaueHWEe THUIPOJWHAMUKUA 3EPHUCTBHIX CIIOEB B Ipoleccax
(bUIBTpPOBaHMS, TEIUIO- U MAaCCOOOMEHaA, TETEPOreHHOr0 KaTaiu3a U
Jp. OCHOBHbIE XapaKTEPUCTUKU OTUX CJIOEB: JAUCIEPCHOCTD,
yaenbHash TOBEPXHOCThb, IMOPO3HOCTb, SKBUBAJICHTHBIA JUAMETP
KaHalloB. PacueT TUAPaBIMYECKOTO  COMPOTUBJIEHHS  CIOS.
I'unpaBnuueckoe COMPOTUBIIEHHE CIOEB HACAIOK MPOMBIIIIIEHHBIX
Macco- ¥ TEIUIOOOMCHHBIX alapaToB.

PexxuMBl  TeueHHMsT MOTOKOB B HACAMOYHBIX  KOJIOHHAX.

I'unpaBnuueckoe  CONMPOTHBIIEHWE,  SBIEHWS]  TOJBHUCAHUS,
3aXJ'Ie6I)IBaHI/I$[ U HWHBEPCUU (1)3,3 U pacueT COOTBETCTBYIOLIUX
CKOpoOCTeil.

I'maponvHaMuKa TCEBIOOKMKEHHBIX (KUMSIIMX) cioeB. O0macth
NPUMEHEHUS TICEBIOOKIKEHUs. OCHOBHBIE  XapaKTEPUCTHKU
TICEBA00KIKEHHOT0 COCTOSIHUS. [ MIpaBInYecKoe COpPOTUBIICHHUE.
Pacuer CKOpOCTEH TICEBIOOKMKEHUS W CBOOOIHOTO BUTAHMA,
BBICOTHI TICEBAOOKIKEHHOr0 cinost. OIHOPOAHOE ¥ HEOAHOPOJHOE
IICEBIOOKIKEHHE. Ocobennoct IICEBIOOKIKEHUS
HOJIMAUCTIEPCHBIX cI0eB. [THEBMO- M THAPOTPAHCHOPT 3EPHUCTBIX
TBEPAbIX MaTEpPHaJIOB.

4.4, QunpTpOBaHNE CYCHCH3UN M OUHCTKA Ta30B OT MbUICH.
Crenu¢uka MoBeIeHUsI 0CaAKOB KaK 36PHUCTHIX CJIOEB: CXKUMAaeMble
U HeCKHMMaeMble Ocaikd. Buusl (QUIBTPOBaNbHBIX HEPEropoINOK.
dakTopbl, BIUSIONKE HA CKOPOCTh (uiibTpoBaHus. OUIbTPOBaHUE
IPH TIOCTOSIHHOM CKOPOCTH (MIBTPOBAHMSA. DKCIIEPHUMEHTAIBHOE
olpezeNeHne KOHCTaHT ypaBHEHUSA (GuIBTPOBAHMS.
Krnaccudukanuss 1 ycTpoHCTBO OCHOBHBIX THIIOB HENPEPHIBHO U
NeproIuuecky  paboTaroumx  (QUIBTPOB U (HIBTPYIOLIMX

HEHTPUDYT.

CopepxxaHue 3aHATHI CEMUHAPCKOI0 THIIA

Ne .
i HaumenoBanue teM (pa3/iejioB) Tun Conep:xaHue 3aHATHII CEMUHAPCKOT0 THIA
1. | TugponuHaMUYECKUE TIPOLECCH U 113 OCHOBHBIE CBOMCTBa XHIKOCTEH W Ta30B. PazmepHocTH

armapaTsl XAMAYECKOM TEXHOJIOTUH

BeJIMYMH. PacyeT IIIOTHOCTHM WM BA3KOCTH JKHIKOCTEH W
ra3os.

YpaBHEHME HEpa3pbIBHOCTH IOTOKAa. MaccCoBbll U
O0BEMHBIA PacXombl, CpeAHss CKOPOCTh. PacmpenerneHue
CKOPOCTEH MO NOMEPEYHOMY CEYEHHIO KaHaja. Pexumsl
TEUCHHUS JKUIKOCTEH U Ta30B.

I'mapocratika. OcHOBHOE ypaBHEHHE THAPOCTATHKH.
3akon [lackams. IlpakTudeckoe TPHIIOKEHHE 3aKOHA
ITackans.

Wneansnas xxuakoctsb. [Ipumenenue ypaBHenus: bepHysm
JUIL  pelIeHHs TpakTHdecknx 3amad.  OmpeneneHue
pacxomoB € TOMOIIBIO  JIPOCCENBHBIX  MPHOOPOB.
Hcredenue ®UAKOCTH U3 cocyaa.

Pacuer TUIPOAUHAMUYECKOrO COIPOTHUBIICHUS
TpyOOIPOBOMOB. YHET pPEXMMOB TEUCHUS >KHUIKOCTEH,
IIEPOXOBATOCTH CTEHOK TPYO0 W WX KPHUBH3HBL, IIPH
Pa3IU4YHBIX PEKUMAX.




Pacyer mapaMeTpoB HACOCOB: MPOU3BOMUTEIBHOCTH,
HAropa, MOIIHOCTH, BHICOTBI BCACHIBAHMSI.
PaboTa Hacoca Ha TUIPABINYECKYIO ceTh. BBIOOp HACOCOB.

Tennossie IpouecCbl M almaparhbl
XHMUYECKON TEXHOJIIOTUH

[13 | DHepretnyeckne OalaHCHI B TEIDIOOOMEHHBIX armapaTax
0e3 M3MEHEeHUs M C M3MEHEHHEM arperaTHOr0 COCTOSHHMS
TEIIIOHOCHUTENIEH.

Pacuer nBmkymed cunel Temionepenadd. Bsaumnoe
HarpaBJIeHUE JIBHXCHHS TETUIOHOCHTEIEH.

YpaBHeHUs TeIUIoNepeauH. Koapunmentst
Teruionepesadyl U TeIIooTaaud. Pa3MepHOCTh, MOPSIOK
BeJIMUMH. PacyeTr moBepxXHOCTH Term1oo0MeHa.
TermonpoBogHOCTh.  Pacdyer  TEIUIOBBIX IIOTOKOB U
npodwiiell  Temmepatyp TpH  TEPEHOCE  TEeIUIOTHI
TEILIONPOBOJHOCTHIO yepes OJIHOCJIOWHBIE "
MHOT'OCJIOIHBIE TFIOCKHE CTEHKH.

Pacuer xoadduimenta Temnonepenaun yepe3 ypaBHEHHE
AJTUTUBHOCTH TEPMHUYECKUX COMPOTHUBIICHUI.
OpueHTHPOBOUHBIN u TIOBEPOYHBII pacuer
TEII000MEHHNKOB ISt HPOILIECCOB MIOAOrPEBa,
OXJIQKICHHS, KOH/ICHCAIMH 1 UCTIapEHHSI.

[Ipouieccrl 1 anmapathl pa3zaeiaeHus
TOMOI'€HHBIX CHUCTEM (OCHOBHbIe
MaccoOOMEHHBIE MPOLIECCHI)

I13 | CnocoObl  BeIpaxkeHust cocraBa (a3. PaBHOBecHbIe
KOHIIEHTpaluu. 3akoH ['eHpu.

Hanpasnenne Mmacconepenaun. IloctpoeHue pabGoumx u
PaBHOBECHBIX JIMHUW Ha NpHMepe Ipoliecca abCcopOIuH.
JBrxKymas cuiia Maccorepeiayu.

MartepuanbHblii OagaHc mporecca abcopOuuu. Pacuer
pacxoaoB MOTJIOTUTECIIA )51 HHEPTHOT'O HOCHUTCIIA.
MHuHHMAaNBHBIA PACXOJ MOTJIOTUTEIS.

Pacuer  BBICOTBI ~ MacCOOOMEHHBIX  amNapaTtoB ¢
HEIPEePHIBHBIM KOHTAKTOM (a3.

Pacuer koadduieHToB MaccooTAaun U Maccorepeaaym.
AUTUBHOCTD TU(PPY3UOHHBIX COMPOTHBIICHUI.

Pacuer  BBICOTBI  MacCOOOMEHHBIX  amNapaTroB  CO
CTYIEHYAThIM KOHTaKTOM (a3. DPPEeKTUBHOCTh CTYIIECHU
1o Mapodpu.

Pextudukarys OMHApHBIX cMecell. PaBHOBeCHbBIE JJaHHbIE.
OTHOcHUTeNbHAs JeTy4ecTh. MaTeprabHbIi OaaHc.
HemnpepriBHass ~ pektudukanus  IBYXKOMIOHEHTHBIX
cMmeceil. MuHuMaibpHOe M paboyee (ierMoBOe YHCIIO.
YpaBHeHUs pabounX JTUHUIH.

TernoBoit ~ OamaHc  peKTU(UKALMOHHON  KOJOHHBIL
TennoBsle Harpy3ku ucrapurens u nedermaropa.
Omnpenenenrne OCHOBHBIX pa3MEpOB PEKTH(PHUKAIMOHHON
KOJIOHHBI C HEPEPhIBHBIM M CTYIIEHYATHIM KOHTAKTOM (a3.

[Ipormeccer u ammapaTsl pa3aeleHUs
TeTePOreHHBIX CHCTEM (OCHOBHBIE
THIPOMEXaHIMYECKHE MPOIECCHI)

II3 | Pazmenmenne reTeporeHHBIX CHCTEM. MarepuaabHbII
6ananc. Pacuer pacxooB MOTOKOB.

OcaxxneHne. DNEMEHTHI  pacdeTa  ammapaToB Ui
OCaKACHHA.

OneMeHTsl THIPOJWHAMHKH HETOIBIKHBIX 3CPHHUCTHIX
CIIOEB U TICEBJJOOKIKECHHE.

OunpTpoBaHHEe. OINEMEHTHI pacueTa (HIBTPOBANBHBIX
anmaparos.

Conepikanue caMOCTOATEIbHOI padoThI

HaumeHoBanue TeM (pa3aesioB)

Coaep:xkaHue caMOCTOSITETbHON PadoThI

laaponrHamMmgecKie MpOIeccs U
amnmapaThl XUMHYECKON TEXHOJOTHH

IToBTOpEHUE JIEKIITMOHHOT'O Marepuana. ITogroroBka K
MPAKTUYECKUM 3aHSATUSIM

TennoBsie IpoHecChl M amnmapathbl
XHMIYECKON TEXHOJIOTHH

HOBTOpCHI/IC JICKIIUOHHOI'O Marepuaia. HO,HFOTOB Ka K
HMPAKTUYCCKUM 3aHATUIAM

[Ipomecchl U anmapaTsl pa3aeaeHUs
TOMOTEHHBIX CHCTEM (OCHOBHBIE
MaccoOOMEHHBIE MPOIIECCHI)

HOBTOpeHI/Ie JICKIIUOHHOI'O Marepuaia. HO,Z[FOTOB Ka K
OPAKTUYCCKUM 3aHATUIAM




4. | Tlpouecce! n anmapatsl pa3nenenus | [loBropenne  JeknuMoHHOro — Marepuana.  llomroroBka K
TeTEePOreHHBIX CHCTEM (OCHOBHBIE | MPAKTHYECKUM 3aHATHAM
THpOMEXaHNIECKHE MPOLECCH)

3. OueHoyHble MaTepUajbl /Jisi TNPOBEIEHHUS] TEKYIIEro KOHTPOJS YCHeBAeMOCTH M
NMPOMEKYTOYHOI aTTeCTAIUM 00YYAKOIIUXCH M0 JUCHUIIMHE (MOIYJII0)
[To mucnunnuHe (MOIYII0) MPEAYCMOTPEHBI CIEAYIOIIME BUIBI KOHTPOJS KauyecTBa
OCBOCHHUS:
® TEKYyLIHUN KOHTPOJb YCIIEBAEMOCTH;
® TIPOMEKYTOYHAs aTTECTAIMs 00YJArOIIUXCS 0 TUCHUIIITNHE (MOIYIIO).
3.1. OueHoyHble MaTepHaJbl I TPOBeJAEHUs] TeKylleld aTTecTaluu MO JAUCHUILIMHE

(Moay.J110)
Ne | KonTposampyemsbie TeMbl (pa3/iesibl) HaumeHoBaHHe OLIECHOYHOI'0 CPEACTBA
n/n

1. | I'maponuHaMuueckue mpoueccsl M ammapatsl xumudeckoit | Keiicel. KontponsHas pabora
TEXHOJIOTHUH
2. | Tennosble npouecchl U anmaparbl xumudeckor TexHonoruu | Keiicel. KonTponbHas pabora
3. | pouecchl u ammapaTbl pasaeneHuss romoreHHbix cucreM | Keiicbl. KonTponbhas pabora
(ocHOBHBIE MacCOOOMEHHBIE IIPOLECCHI)
4. | Tlpoueccel u anmapaThl pa3zeneHusi rereporeHHeix cucrteM | Kelicel. KontponbHas pabora
(OCHOBHBIE THAPOMEXAHUYECKHE TPOILIECCHI)

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WJIN WHbIE MATEPHAJIbI, HEOOXOAMMBIE IS OLEHKH
3HAHUI, YMEHHUI, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B MpoIecce TEKyero KOHTPOJIA
ycneBaeMoCTH

Keiicol (cuTyanuu 1 3a1a4u € 3aJaHHBIMHU YCJIOBUSIMH)

3amaua 1

MeTo10M TMHEHHOW UHTEPIOSINY 10 TAOJTUYHBIM JAHHBIM OINPEAETUTh INIOTHOCTh U BA3KOCTh
OpraHuYecKoM KuAKoCTH (OeH301) mpu Temiepatype 23,6 °C.

3amaua 2

MeTto10M MOCHEAOBATENbHBIX JTUHEHHBIX MHTEPIOJSIIUNA ONPEAETUTh MIOTHOCTh U BSI3KOCTh
BOJIHOTO pacTBOpa 3TaHojia mpu Temmeparype 14 °C, ecnum maccoBas N0Js pacTBOPEHHOTO
BelecTna B pactBope 43 %.

3amaua 3

Onpenenuth MIOTHOCTh U BSI3KOCTH MapoB, MOJyYeHHBIX ucnapeHueM 43 %-ro (maccoBbie %)
pactBopa 3Ta”oja. Temneparypa napoB 100°C, naBjieHre HOpMaIbHOE aTMOC(hEpHOE.

3amaua 4

Atmocheproe maBnenue cocraBisger 750 MM pr. cr. Omnpeaenure aOCOJNIOTHOE JaBJIeHUE B
peaxkTope, eclu:

a) peakTop paboTaeT 1noja W3OBITOYHBIM JIaBJICHHEM, a IMOKa3aHUsS YCTAaHOBJICHHOTO HA PEaKTOpe
MaHOMETpA COCTABIIAIOT 2 Kre/cM?;

0) peakTop paboTaeT MoJ BaKyyMOM, a MOKa3aHUsl YCTAaHOBJIIEHHOTO HAa PEakTope BaKyyMMeTpa
coctaBiisitoT 500 MM pT. CT.

3agaua 5

Omnpenenuth BBICOTY CTOJIOA KUIAKOCTH, eciu B TpyOke Toppuuennu (pTryrHoM Oapomerpe)
HCI0JIb30BAaTh BOAY BMeCTO pTyTH. Pacuér mposectu mns tpéx temmeparyp 20, 60 n 90 °C.
ATMocdepHOe naBIeHUE PUHATH PaBHBIM 745 MM pT. CT.

3agaua 6

Macca kojokoila MOKpOro raszoxpaHwiuiia (rasroibiaepa) coctaBisger 2900 kr. [duamerp
kosokosna 6 M. O0béM razoxpanunuma 200 m3. BeuuciuTh M30BITOYHOE AaBlIEHHE BHYTPH
ra30XpaHuiinia U Maccy CoAepallerocs B ra3oxXpaHuiniie Merada. Temneparypa metana 20
°C, BHemHee atMochepHoe AaBieHue 745 MM pr. cT. 3amaqa 7

Bonanblii pacTBOp amMMuaka MepeKkayuBaeTcs 1Mo TPyOONpPOBOAY B COCEIHUH IeX MPU MOMOIIU
MOHTEXI0. EMKOCTB, B KOTOPYIO TIOCTYMAEeT PacTBOP, HAXOAUTCA Ha 6 M BBILIE YPOBHS PacTBOpa
B MOHTeX10. ComnpoTuBJIEHHE, KOTOPOE MPEOJI0JIeBaeT PacTBOpP, JIBUTASACH MO TPYOOIPOBONY,
cocraBisger 15 klla. M30bITouHOE AaBieHHE a30Ta, MOJABAEMOr0 B MOHTEXIO, COCTaBisAeT 2,5

9



krc/cM2. OnpenenuTs a0COOTHOE JaBJICHUE B EMKOCTH, €clii aTMocdepHoe naBieHue papHo 750
MM PT. CT., a IIOTHOCTB 25 %-To (Macc.) pacTBopa aMmuaka ripu 25 °C cocrasnser 907 kr/m°,
3anaya 8

ITo Tpy6ompoBoay muamerpoM 38x4 mm npu temneparype 20 °C nepekaunBaercst Boja. Pacxon
BOJIbI COCTaBISIET 6 T/4. OnpenenuTh CKOPOCTh BOJIBI B TPYOOIPOBOIE M KpuTepHil PeitHonbaca.
3anava 9

Jnst ycnoBwid 3amaun 8 ompenenuTh KOXPQHUIHUEHT THAPABIMYECKOTO TpeHUs (Kod(huiment
Hapcu), ecnu TpyOOIpPOBOJ CTaJbHOW C HE3HAUUTENBbHOM Koppo3uen. OmnpenenuTs MNOTepu
JaBIICHHS M HAIoOpa Ha TPEeHHUe, eciu o0as aruHa Tpyoomnposoaa 20 M.

3anauva 10

Jlig ycioBuii 3a1a4 8 ONpEneauTh MOTEPU AABJIEHUS U HAllOpa Ha MECTHBIE CONPOTHBIIECHHUS,
ecnu TpyOOIpOBOJI€ YCTAaHOBJICHBI: Auadparma (¢ auameTpoM oTBepcTHs 15,87 MM), KojieHO-
YTOJBHUK (4 11IT.), HOpPMaJIbHBIA BEHTHIIb.

3anava 11

st yenoBwmit 3amau 8-10 ompenenuth o0IIMe MOTEPH JIABJICHUS W HAopa B TPyOOMpPOBOJE, a
TaK)Ke JaBJICHHE B MOHTEXIO, C TOMOIIBI0O KOTOPOIO OCYILECTBISETCS TPAHCHOPTHPOBKA
JKUJKOCTH. EMKOCTB, B KOTOPYIO OCTYHAET KUIKOCTh, HAXOAUTCS 0] H30BITOYHBIM JIaBJIeHUEM
0,2 krc/cMm? 1 pacrionokeHna Ha 5 M Boiie. ATMocdepHoe nasienue 760 Mm. pT. CT.

3amaya 12

[HenTpoOEXHBIN HACOC TMepeKaurnBaeT BOJAY W3 HIDKHEH EMKOCTH B BEpXHIOK. Temmeparypa
xuakoctu 20 °C, pacxona »XUAKOCTH 6 T/4. Jlmamerp BcacwIBaromiero TpyoonpoBoaa 45x4 MM,
TUaMEeTp HarHeTaTeapbHOTO TpyOompoBoaa 38%4 mm. BricoTa OT ypOBHS XKHAKOCTH B HUXKHEH
€MKOCTH JI0 BEpXHEH TOYKM mnoabéma xkuakoctd 10 m. I'mapaBiamdeckoe CONPOTUBIICHUE
HarHetatenbHOM nuHuM 0,5 atu. IloTepum Hamopa BO BcachiBaromed JuHuu 2,5 M. HuxHsAs
€MKOCTh OTKpBITa B aTMOC(hepy, BEpXHssl EMKOCTh HaXOAUTCS MOJ N30BITOUHBIM AaBiieHueM 100
klla. Onpenenuth Hamop Hacoca.

3amaua 13

Jnst  ycnoBui 3amaum 12 ompenenuTbh aOCONIOTHBIC JaBJIEHUS BO BCACHIBAIOIIEM U
HarHeTaTeJIbHOM TMaTpyOKe Hacoca, eciau atmocdepHoe naBieHue 755 MM pr. cT. Takxke
OTpEeNUTh MOKa3aHus BaKyyMeTpa (B MM PT. CT.), €CJIM MaHOMETP MOKAa3bIBaeT M30BITOUHOE
nasinenue 2,2 krc/cm? Ilpu pacuére npUHSTH, YTO TOYKA MOJAKIIOYEHHUS BaKyyMeTpa HaXOAUTCS
Ha OJTHOM BBICOTE C HACOCOM, a TOYKa MOJKIII0YeHHs] MaHoMeTpa Ha 0,5 M BbIIlIe Hacoca.

3amaua 14

Jlns ycnoBuid 3amaun 13 ompenenuTh BBICOTY BCACBIBAIOIICH JMHHUM, 3allac HA KAaBUTALMIO U
MaKCHMaJbHYIO BBICOTY BCACBHIBAIOIICH JMHUU, €CIM YacTOTa BpAIllEHUs Bajla LIEHTPOOEKHOTO
Hacoca 2900 o6/mMuH. CpaBHHMB BBICOTY BCACHIBAIOIIEH JIMHUU C MAaKCUMAaJbHBIM €€ 3HAUCHUEM,
c/IeNaTh BBIBOJ O BO3MOKHOCTH pabOThl HACOCA B 33JJaHHBIX YCIOBUSX.

3amaua 15

[To ruapaBirueckoii cetu TpedyeTcs nepeKaunBaTh BOy, pacxo KOTOPO COCTaBIsieT 25 T/4 npu
temieparype xuakoctu 20 °C. CkopocTh BO BcachiBarolieM Tpyoborposoze 1,5 m/c,

CKOPOCTh B HarHeraTelbHOM TpybOompoBoze 2,5 m/c. BbicoTa OT ypOBHS KUIKOCTU B HUKHEH
€MKOCTH JI0 BepXHel Touku noabéma xuakoct 35 M. Ilorepu Hanopa B cetu 27 M. AGCOIIOTHOE
nasnenue B HiwkHed €mkoctu 100 klla, abcomroTHoe naBieHue B BepxHeW EMKocTH 2,2 ara.
Onpenenuts MPOU3BOIUTENBHOCTh CETU U HATIOP, HEOOXOIUMBIN 7Sl JaHHOM ceTu, moo0paTh
LEHTPOOEKHBII HacoC sl pabOThI HA JAHHYIO CeTh ¢ yacToToi 2900 06/MuH.

KonTpoabsnas padora Nel (mo pasgeny 1)

3AJTAYA Nel

[{enTpoOexHbIi HacoC MOMAET BOIY U3 OTKPHITOTO 0aka Mo HOBOMY CTAIBHOMY TPYOOTIPOBOY C
npousBoauTenbHocThi0 30 M3/4 u Hamopom 60 M Boa. cr. Temmeparypa Boabl 50°C.
Atmocdepnoe nasnenue 0,94 atm (dpusuueckux). uamerp BcacwiBatomend nuaun 1084 MM, eé
mHa 10 M. MecTHBIME CONIPOTHBIICHUSIMU Ha BCACHIBAIOIIEH JIMHUN MOYKHO MpeHeOpeyb.
ONPEJEJINTD:
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1) [IpenenbHYO BBICOTY BCAaChIBAHUS BOJIBI IPH KaBUTAILMOHHOW MOMPaBKe 2,2 M BOJI. CT.

2) MomHocTh Ha Baily Hacoca, eciu ero mosiHbiid KITJ[ cocrasnser 0,7.

3) Kak u3MeHHTCsi MOIITHOCTh HAcOCa, €CJIM YacTOTa BPAILCHUs YBEIIMUUTCS B TIOJITOPA pasa.
3ATAYA Ne2
[TnyHxepHbIil Hacoc POCTOro (0IMHAPHOTO0) AEMCTBUS NepekaunBaeT npu temneparype 20°C 12
T/4 XKHUJAKOW cMecH uMmeronien Bsiskocth 7,2 cll3 u cocrosmeit u3 50% (macc.) meranona, 30%
(macc.) rmuuepuHa u 20 % (macc.) Oyranona. CMech TpPaHCHOPTHPYETCS IO CTaIbHOMY
TpydonpoBoxy ruamerpom 60013,5 MM u muHOM 62 M U3 EMKOCTH ¢ aTMOC(EPHBIM JIaBJICHUEM B
amnmapart ¢ U30BITOYHBIM AaBiieHueM 1,1 atu. Beicota moaséma xuakoctu 18 M. Ha tpybornpoBoie
uMeetcs 3 koJieHa (yrosipHHKA) moxa yriioMm 90°,  nBa otBoga mox yriaowm 45° (Ro/d = 2), nBa
HOPMAJIbHBIX BEHTWJIS M OJUH BEHTWJIb C HAKIOHHBIM HIMHUHJIENIEM (IpAMOTOYHBIH). [IpuHATH
oomuit KITJI nacoca pasaeiM 0,65, KIIJI aBurarens ¢ nepenaueit 0,815, koadduiment 3anaca
MOIIIHOCTH Ha BO3MO>KHbIE neperpy3ku 1,17.
OITPEJIEJINTD:

1) CkopoCTb KUAKOCTH B TPYOOTIPOBOJIe M KpuTepuii PeitHonb aca.
2) HeoOxomuMblii 11 JaHHOW  CETM  HAmoOp Hacoca H  HOTPeOIseMyro
AJIEKTPOABUTATEIEM MOIIIHOCTD.

3AJAUYA Ne3
B Tabnuie nmpuBeneHa 3aBUCHMOCTh Hamopa LEHTPOOEKHOro Hacoca OT MPOU3BOJUTENHLHOCTH
mipu grcyie 060potoB 1450 06/MuH, B3siTast U3 €ro Macmopra.

[TpoH3BOIUTEIIBHOCTE  [T/CEK 0 2 4 6 3 10

Harmop M. Boxm. ct. (17,5 16 15 13 11 3

Bona u3 émkoctu B pezepByap nogaércss HaCOCOM IO HOBOMY CTaJIbHOMY TPYOONpOBO Ty JUTMHOM
15 M u qmameTrpom 88,514 MM, nMerorieMy 3 mMoBopoTa (0OTBO/IA) MO/ MPSMBIM YTJIOM C PAAHyCOM
3akpyrjieHuss 160 MM W OJMH HOPMaJIbHBIA BEHTWIb. CONPOTHUBICHHEM BCACHIBAIOIIETO
TpyOOIIpOBO/Ia IPEHEOPEYD.
OITPEJAEJINTDB: CmoXeT JM 3TOT HACOC MOJATh U3 OTKPBHITOM €mMKocTH 28,8 M3/q BOJIBI npu
temnepatype 20°C B pe3epByap, Haxoagmuiicsa noa gasiaenuem 0,75 aTu, pacrnoyioKEHHbIA Ha 7
M BBIIIIE.
3AJTAYA Ned
[TmyH>xepHBIN HacoC MPOCTOTO (OJMHAPHOTO) NCUCTBHS C JUAMETPOM IUTyH)kepa 250 MM, X0/10M
ero 400 mm u unciaom o6oporoB 100 06/mMun nipu remneparype 20°C nepekaunBaet 1800 1/mMun
10%-ro pacTBOpa €AKOr0 HATPa U3 OTKPHITOM EMKOCTH B alnapar, HaXoAAIIUNCS O] TaBJICHHEM
7 aTu, pacnojio)keHHbIH Ha 20 M Bblie EMKOCTH. MOIIHOCTh Ha Baily Hacoca 39 kBt. Manomerp
Ha HarHeTarejlbHOM MaTpyOKe Hacoca mokasbpiBaeT 10 atu, a BaKyyMMETp Ha BCAaCBIBAIOIIEM
natpyoke mokaspiBaeT 300 MM pT. CT. (MAaHOMETp M BaKyyMMETp MPHCOETUHEHBI B TOYKAX,
MPAKTUYECKHU HAXOSAIINXCS Ha OJTHOU BBICOTE).
OIPEJEJINTD:
1) O6wémuniit K11 Hacoca.
2) HeoOxomuMblii 1j1s TaHHOM ceTH Harmop Hacoca u mosnbii KIT/I Hacoca.
3) IloTepro Hanopa (rUIPABINIECKOE COMPOTUBIICHKE) B TPyOOIIPOBO/IE.
3ATAYA No5
ITo TpybompoBoay nuamerpom 41[11,5 MM co 3MeeBHKOM TIepeKaunBaeTCsi CHU3Y BBepx 98%-as
cepHas kucnota npu temmneparype 70°C B konuuectBe 8 T/4. [lepen 3MeeBUKOM JaBiieHUE, MO
KOTOPBIM HAaxoJWTCA cepHas KucioTa, cocraBisieT 0,9 atu. Ha 3meeBHKe yCTaHOBIIEHBI J1Ba
HOpMaJIbHBIX BEHTUJs. Pa3mepsl 3MeeBuka: nuamerp BUTKa 1,5 M, 4KClIO BUTKOB &, II1ar BUTKa
paBeH 4eThIpEM HAPYKHBIM JAuaMeTpaM TpyObl. TpyObl cTajabHbIE C HE3HAYUTEIHFHOU KOPPO3UEH.
OINPEJEJINTB:
1) CkopoCTb )XUIAKOCTH U KpUTepuil PeliHombca.
2) JlnuHy 3MeeBHKa ¢ yIETOM IlIara BUTKA.
3) lMokazanus (B MM. prT. cT.) U-00pa3HOTO MaHOMETpa, YCTAHOBJICHHOTO Ha BBIXOJE W3
3MEEeBHUKa U COSMHEHHOTO C aTMOC(HEPOH.
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3ATAYA Ne6
[leHTpOOEKHBII HACOC MEePEKAaYMBACT B KOTEIbHYIO BOISHOW KOHACHCAT ¢ Temieparypoit 60°C
cobuparormuiica B nexe B koaudecTse 50 M%/4. CTanbHas BecachiBaomas Tpyba HacoCa TUAMETPOM
109004 mm, obmieit auHOM 6 M UMeeT JjBa MOBOpOTa (0TBOJIA) ¢ paauycoM 3akpyrieHus 150 mm
(mox yrmom 90°) u npuémHBIA KinanaH, Kod(pQUIMEHT COMpPOTHUBICHUS KOTOpOro 2,5.
AtmocdepHoe naBienue paBHo 760 MM pT. CT.
OINPEAEJINTBH: MakcumanbHO BO3MOKHYIO BBICOTY YCTAaHOBKM HAcoca HaJl YpOBHEM BOJbl B
cOOpHOM KOJIOJIIe KOHAEHCATa, MPUHSB, YTO JIAaBJICHHE BO BCACHIBAIOIIEM MAaTpyOKe HAcoca BO
n30exaHue KaBUTALMK JOJDKHO OBITh He MeHee ueM Ha (0,2 aT BbIlIe MUHAMAIBbHO BO3MOXKHOTO.
3AJAYA Ne7
Jis momaum OeH3osa, mMeromero temmepatypy 10°C, Ha BepxX peakIMOHHOW KOJIOHHBI,
HEOOXOJMMO YCTAaHOBHUTH y €€ OCHOBaHUsS ILIEHTPOOEKHBINH Hacoc. BricoTa KoIOHHBI 16 M.
KomuuectBo monmaBaemoit skuakoctu 1020 kr/muH. BHyTpeHHHMIT auameTp CTalbHOTO
TpyOOInpoBO/ia ¢ HE3HAUUTEIbHOU Koppo3uei 105 mm. M30biTouHOE NaBIeHNE B BEpXHEW 4acTu
kosioHHHI 0,5 ati. Ha Tpy0ompoBoae MMEI0TCs: HOpMAJIbHBIH BEHTUIIb M TPU IIOBOPOTA ITOJT YTIIOM
90° ¢ panuycom 3akpyriaeHus 210 mm. OOmias anuHa Tpydornposoda 22,5 m. O6mwuit KI1/] Hacoca
NpUHATH paBHbIM 0,65.
OITPEAEJINTD:

1) CKOpOCTb KUAKOCTH B TPyOOTIPOBOJIE U KpuTepHii PeitHomb aca.

2) IoTepu Hamopa Ha TPEHUE U MECTHBIC COMTPOTUBIICHHS.

3) HeoOxouMblii 17151 TaHHOM CETH HArmop Hacoca W MOIIHOCTh Ha Bally Hacoca.
3ATAYA Ne8
[lenTpoOexHbIil HacoC MepeKkayrBaeT BOY U3 pe3epByapa 0 HOBOMY CTaJIbHOMY TPyOOIIPOBOAY
B OTKPBITYIO €MKOCTh, PACMOJOKEeHHYI0 Ha 18 M Bwime. Ha tpybomnpoBoae umeercs: GuibTp,
JIEBATH YrOJBHUKOB (KoJieH) 1o 90° u 1Ba HOpMaNbHBIX BeHTWIs. J(mameTp TpybompoBoaa 56 [13
MM, ero iHa (kpome 3meeBuka) 76 M. KoaddumnmenTt compotusnenus GuiabTpa paBeH 25.
KonnuecTBo mpukaunBaeMoii BojibI coctapisieT 16 mM3/4. Temmepatypa Boasl 15°C. KITJ] Hacoca
0,6, meuratrens 0,95.
OINPEAEJINTD:

1) CxopoCTb KHIKOCTH B TPYOOIIPOBOJIE M KpuTepuii PeliHombaca.

2) HeoOxoauMbli [U1sl TaHHO# CETH HAIOP HACOCA U MOIIHOCTh IBUTATEJIs.

3) Kak M3MEHUTBCS MPOM3BOAUTEILHOCTh, HAMOP UM MOIIHOCTh HACOCA, €CIIM YHCIIO

000poTOB paboyero koseca Oyaer yBenuueHo Ha 20%.

3AJJAYA Ne9
[TopiurHeBoit HacOC ABOMHOTO JAEMCTBHS 3acachIBaeT TOJIYOJ U3 EMKOCTH, PACIOJIOKEHHOW HIKE
Hacoca Ha 5 M. ATMocdepHoe naBienue coctabisgeT 9500 mm BoasiHoro cToiba. [loteps naBnenus
3a CU€T TPEHHUS U MECTHBIX COMPOTHUBIIEHUH BO BCACHIBAIOIIEM TPYOOIIPOBOJIE COCTaBIsET 45 MM
pT. c1. Jluamerp tpy6onposoaa 4814 mm. O6bEMHBIH pacxon Toayona 4,5 M%/4. 3aBHUCUMOCTD
JIABJICHUS HACBIIIEHHBIX MAPOB TOIYOJIa OT TEMIIEPATYPHI
BBIpaXKaeTcs cooTHomenuem lg p* [ A [ q [t J C [J, 3meck p BeIpakeHO B MM PT. cT; t B °C; 4

6,953; B = 1344; C = 219.,4. [1n0THOCTH TOJyOJa MPUHATH paBHOU 810 kr/m°. KaBUTAIIMOHHBIM
3armacom npeHeopeyb.
OIIPEAEJIUTD:

1) CkopocCTbh TeUeHHs KUAKOCTH B TPYOONIPOBO/IE.

2) Tlorepu Hamopa B TpyOOIIPOBOIE.

3) Hmwxe kakoil mpeesbHOW BETMUYHHBI JOJDKHA OBITH TEMIIEpPATypa TOJYyoJia, YTOOBI

MepeKaurBaHNe B HA3HAUYEHHBIX YCIOBUAX ObLIO BO3MOKHO.

3AJJAYA NelO
ITo runpaBnuyecku riaagkomMy Tpyoonposoay umHOM 90 M, quamerpoM 5613 MM C MOMOIIBIO
MOHTEXKIO MOJAETCA XOJIOJHBIA pPaccoJl B ammapar, PAcHoOJIOKEHHBIM Ha BbICOTE 5,5 M,
HaxoJsmuiica moa aaBnenueM 1,5 atu. [InotHocTs paccona 1,2 kxr/i, a ero konudectso 10 1/4.
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Bsiskocts paccona 20 cll3. Ha nuauu umeercs 8 kpaHos, 5 0tBo10B (Ro/d = 2, yron = 90°) u oqun
HOPMAaJIbHBIN BEHTUJIb.
OIIPEAEJINUTD:

1) PexxuM TedeHus MOTOKA paccoia B TPyOOIpOBOIE.

2) IMotepu naBieHus B TpyOOIIPOBOIE.

3) HeoOxomumoe 30bITOYHOE AaBJICHUE BO3/IyXa B MOHTEXKIO (BBIPA3UTh B MM PT. CT.).
3AJJAYA Nell
[TopurHeBoil Hacoc ABOMHOrO AeMCTBUSA ¢ nuameTpoM nopiHa 250 MM, nuamerpom mroka 50,5
MM U xoj0M nopiHg 200 MM nepekaunBaet Boay ¢ TeMieparypoit 20°C U3 oTKpbITOi EMKOCTH B
pe3epByap ¢ U30BITOYHBIM JaBJICHHEM. MaHOMETp Ha HarHeTaTrejabHOM JIMHUU I10Ka3bIBAET
naBieHue 2,6 atu, a BaKyyMMETp Ha BcacblBalolled JIMHUM — paspexeHue 310 MM pr. CT.
PaccrostHue o BepTUKaIN MEX1y MAaHOMETPOM U BakyymmeTpoM paBHO 0,69 M. YpoBeHb BOJIbI
B pe3epByape Ha 4 M Bblllle YpOoBHS BoJbl B EMKocTU. Hanop, Tepsiemblii Ha
MIPEOJIOJICHUE CUJI TPEHHS U MECTHBIX CONPOTHBIECHUMH, cOCTaBisieT 2 M. MOIIHOCTh Ha Baily
Hacoca 6,73 kBt, mexanndeckuii u ruapasnuueckuit KI1/] paBust cootBercTBeHHO 0,9 1 0,8.
OINPEAEJINTD:

1) Hanop Hacoca.

2) 130bITOUHOE MaBlicHHE B pe3epByape, BHIPA3UB €r0 B TEXHMUYECKUX aTMOChepax.

3) Uwcio 060poTOB MPUBO/IA HACOCA.
3AJJAYA Nel2
[To cransHOMY TPYOOTIPOBOIY C HE3HAUUTENBHOM KOoppo3uei auamerpom 41011,5 MM 1 anmuHOM 9
M TIPOMCXOJIUT BRIKAYMBAHUE XJIOPOEH301a IIEHTPOOSKHBIM HACOCOM U3 IITYIIEpa B THE 3aKPHITON
€MKOCTH, 3a110JIHeHHOU Ha BbICOTY 0,2 M (3TOT YpOBEHb CUNTATh NOCTOSIHHBIM). Ha TpybompoBoie
HMMEIOTCSl HOpMaJIbHBIM BEHTHJIb M JIBa YroJbHUKA (KoJieHa) o1 yriioM 90°. [Ipon3BoauTEeIbHOCTH
Hacoca, pacrojoxkeHHoro Ha 0,3 M Hmke nHa EMKOCTH, cocTaBisieT 5 1/4. Temmeparypa
xsop6en3ona 40°C, naBjaeHue BO BCaChIBAIONIEM IMaTpyOKe Hacoca, BO N30€)KaHUM KaBUTAIIMH, Ha
0,15 aru BbIIE MUHUMAIBHO (U3MYECKH BO3MOXKHOTO Tpu paboueit
TemnepaType. 3aBUCUMOCTb JJaBJICHUS HACBIIEHHBIX MApOB XJIOPOEH301a OT TeMIIepaTyphbl
BhIpakaercst cootnomerneM Ig p* [J A [J B /Ut [J CLJ, 3mech p BeIpaskeHo B MM PT. cT; t B °C; A
=7,498; B =1654; C = 232,3.
OIIPEJAEJINTD: AGcomtoTHOE AaBeHHE B EMKOCTH, BBIPA3UB €ro B TEXHUYECKUX aTMOcdepax.
3AJTAYA Nel3
IIo tpybompoBomy auamerpoM 57013 MM CO CTaJbHBIM 3MEEBUKOM, HE IIOJBEPIaBLIEMCS
3HAYUTEIIBHOM KOPpPO3UH, IEPEKAYUBAETCS CHU3Y BBEPX YETBIPEXXJIOPUCTBIA YIVIEPOA IpHU
temmneparype 25°C B koaudectBe 12 T/4. MaHOMETp, yCTaHOBJICHHBIH TE€pea 3MEEBHKOM,
nokasbiBaeT nasieHue 1,2 atu. Ha 3MeeBuke nmeeTcst HOpMallbHbIA BEHTWIIb. Pazmepsl 3MeeBuKa:
auaMeTp BUTKa 1,8 M; 4MciI0 BUTKOB 6, LIar BUTKA paBeH YEThIPEM HapyXHBIM THaMeTpaM TPYyObI.
OINIPEJEJINTDL:  Iloka3zaHus  MaHOMETpa, YCTAHOBJIEHHOIO  [OCJIE€  3MEEBUKa U
OTIPalyupOBaHHOTO B MM PT. CT.
3AZTAYA Nel4
LlenTpoOexxHbIi Hacoc NepekayrBaeT BOAY U3 OTKPBITOrO pe3epByapa B O6ak. [laBieHue B 6ake 2
ara. Iloka3aHuss MaHOMETpa, YCTAHOBJIEHHOT'O Ha HarHeTaTellbHOM TpyoOompoBojae 1,4 artu.
IloTepn Hanopa BO BCachbIBaIOLIEH M HarHeTaTEJIbHOM JIMHUU 2,5 M CT. BOAbl. I'eomeTpuyeckas
BbICOTa NOIbEMa BOJbI 6 M. Uncno 060poToB pabodero kosieca Hacoca 750 o6/MuH. J{namerpsl
naTpyOKOB BCACHIBAIOIIETO M HarHETATEILHOIO TPYOOIIPOBOIOB paBHBL. ATMOC(EpHOE AaBICHHE
1 ara, Temnepatypa 4°C.
OITIPEAEJIUTD:
1) Tloka3anue Bakyymmerpa (B MM PT. CT.), YCTAaHOBJIEHHOTO Ha BCACHIBAIOLIEM TPYOOTIPOBOJIE,

€CJIM PaCCTOSIHUE MEX]Ty MECTaMH NPUCOEINHEHUS MaHOMETpa U BakyymMmeTpa 250 mm.
2) Kak m3MeHUTCs IOKa3aHHe BaKyyMMETpa, €CITM YUciIo 000poToB Bo3pacTéT 1o 1500 06/MuH, a
JlaBJieHHE B HarHETaTeJIbHOM marpyoke 10 6,8 aTu.

3AJJAYA Nel5
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W3 mrynepa B AHe ammapara, padoratomiero noj Bakyymom 0,8 atu, eHTPOOEKHBIM HACOCOM
He00X0IMMO BBIKAUMBATh BOAY NpH Temieparype S0°C. B annapate moanepxuBaercst
IIOCTOSIHHBIN ypOBEHb BOJIbL, paBHbIH 1,5 M. Hacoc pacnionioken Ha 2 M Huke annapara. {uametp
TpyOOTpOBO/Ia, IO KOTOPOMY JOJDKHA OTKAauMBaThCsa BOJA, paBeH 57[13,5 mm, ero anuna 2,5 M.
Ha tpyGompoBosie mMeeTcsi HOpMaJIbHBI BEHTHIIb U OJHO KOJICHO (YyryHHBIH YTOJBHHK IOJ
yraom 90°). Koapduuuent tpenus B TpyOompoBoae npuHaTh paBHbIM 0,02. ArmocdepHoe
JaBJICHHUE IPUHSTH paBHBIM | ara.
OITPEJIEJIMTh: CMoXeT Tu HAcOC MPH THX YCIOBHAX OTKAumBath 13 M>/4 BOABI, TIPHHSB, BO
n30exaHue KaBUTAIINH, YTO IaBJICHUE BO BCACHIBAIOIIEM MAaTPyOKe AOKHO ObITh Ha 0,2 aTH BhIIIE
MUHUMAJIBHOTO (PU3NYECKHA BO3MOXKHOTO.
3AJJAYA Nel6
N3 montexio mpu temmneparype 20°C nepexaunBaetcst 60%-ast cepHasi KHCIOTa B PEAKTOD,
pacrosiokeHHbIN Ha 10 M BeIlie MOHTEXI0. Pacxom kucinoter 16 M>/4, TaBjIeHNE B MOHTEXIO 4,1
aTH, BHYTPEHHUI TUAMETp U JUIMHA CTAJIbHOTO TpyOOIpOBOJa C HE3HAUUTEIBLHONW KOppO3ueH, 1o
KOTOpOMY I€pEeKaunBaeTcsl KUCIO0Ta, paBHbI cOOTBETCTBEHHO 50 MM u 12 M. Ha tpy6omnpoBoe
HMMEETCsI HOPMaJIbHBIN BEHTHIJIb U OJJHO KOJIEHO (YTOJBHUK MO yriiom 90°).
OINPEAEJINTB: MakcuMmanbHO BO3MOKHOE JAaBJIEHUE B PEAKTOPE, BHIPA3UB €r0 B TEXHUYECKU X
aTmocdepax.
3AJJAYA Nel7
HutpoGenzon mpu temneparype 20°C noikeH MmoaaBaThCsl B KOJIMYECTBE 3 T/4 € MOMOUIBIO
MOHTEXIO B PEAKIMOHHBIM armapaT, YCTaHOBJIICHHBIM Ha BbIcOTE 10 M, IO TpyOOMpOBOIY C
BHYTpEHHUM JuameTrpoMm 25 MM u anuHoi 40 M. Ha TpyOomnpoBojie, KOTOpbI MOKHO CUHTATh
TUIPaBIMYECKHU [JIaJKUM, YCTAaHOBJIEHBI Ba HOPMaJIbHBIX BEHTHIISI, BOCEMb KOJIEH (YTOJILHUKOB)
oz yriiom 90°. JlaneHue Bo3ayxa, 10/1aBaeMOTO KOMITPECCOPAMU B MOHTEXKIO, paBHO 3,5 aTw.
OITIPEJAEJINTD: [JocTaToyHO JIK 3TOTO JABJICHUS ISl IEPEKauYKd HUTPOOCH30J1a B PEaKIINO HHBIN
anmapar, eciii ocJIeIHuN paboTaer:
a) o1 U30bITOYHBIM AaBieHrueM 800 MM pT. CT.;
0) o aOCOJIIOTHBIM JaBjicHUEM 1,2 Kre/cM?, eciu atMocdepHoe naBiieHue cocrapiser 740 Mm
pT. CT.
3AJJAYA Nel8
[TopmiHeBoil Hacoc mnepekauuBaeT Boay ¢ Temmneparypoid 20°C u3 pesepByapa, B KOTOPOM
NOJIEP>)KUBAETCS JIaBJI€HUE HWXKe aTMocepHoro, B 0ak, ¢ AaBjieHHeM 2 ara. MakcuMaibHO
BO3MOJKHasl (TpeieNibHast) BBICOTA BcachlBaHUs Hacoca (0e3 yuéTa KaBUTAlMOHHON MOTIPaBKH ) IIPU
stux ycinoBuax 4 M. Ilonnas reomerpudeckas BbicoTa noabéma Boasl 5 M. [lotepu Hamopa Ha
BcachlBarouieM Tpyoonposoae 3,51 M Boa. cT. CKOPOCTH BO BCACHIBAIOIEM M HAarHETaTEJIbHOM
TpyOOIPOBOIaX OJIMHAKOBBIE U PaBHBI 2 M/C.
OITIPEAEJIUTD:

1) daBnenue B pe3epByape.

2) MakcumanbHyr0 (IIpeesibHYI0) BBICOTY BCAChIBAaHUS HAcOCa, €CIM TeMIleparypa

Bojbl moguuMetcs go 40°C.

3) Ionueii HanIOp Hacoca, MpeHeOperast MOTEPSIMU JaBJICHHS HA JIMHUM HATHETAHUSL.
3AJTAYA Ne22
Ha ropu3oHTanbHOM CTajJbHOM TPYOONPOBOJE C HE3HAYUTEIbHON KOppo3uen amuHoi 50 M u
BHYTPEHHUM JuameTpoM 50 MM, IO KOTOPOMY TPaHCIOPTUpPYeTCs Boja npu temneparype 20°C,
yCTaHOBJIEeHa HOpMaJibHas auadparma ¢ auameTpom oteepetus 31,62 mm. uddepennmanbHbiit
MaHOMETp MOKa3bIBaeT Nepenaj gasieHus Ha auagpparme 300 MM pT. CT.
OITIPEAEJIUTD:
1) OOBEMHBII pacxod M CKOPOCTh JKUAKOCTH B TPYyOONPOBOJE, MPUHSIB KOIPPHUIMEHT pacxoaa

mradparmel paBHbM 0,67.
2) IloTepu Hanopa B TpyOOIPOBOJIE, €CIIM MOMUMO AHadparMbel Ha TPyOOIIPOBOEC YCTAaHOBJICHBI
BEHTUJIb MIPSIMOTOYHBIN U YETBIPE KOJICHA.

3AJJAYA Ne25
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Bonubiit pactBop stunoBoro cnupra (maccoBas goisis crnupra 40% wmacc.) cryckaercs U3
OTKpBITOTO0 Oaka mo TpybompoBoay nuamerpoM 35012,5 MM B €MKOCTb, HaXOJSIIYIOCS MOJ
atMocgepHbM JaBiieHHeM. Ha TpyOompoBoje MMEIOTCs KpaH W JBa KoJieHa moja yriom 90°.
O6mas nmuHa Tpydonposoa S0 M, pazHOCTb BEICOT 9 M. KoadpuuineHT rujpaBandecKoro TpeHus
npuHATH MpubImxkeHHo paBHbM 0,036. Temmneparypa pactBopa 35°C.

OITPEJIEJINTD:

1) CxopocTtb pacTBOpa B TPyOOIIPOBO/IE.
2) [lpoBeputh  3HaueHHe Kod(PQUIMEHTA THUIPABIUYECKOrO  TPEHHs, CUYHTas
TpyOOTIPOBO/I CTATBHBIM C HE3HAYUTEIHHON KOPpO3HEH

3AJTAYA Ne26

[lenTpOoOEKHBII HacoC TepekaynBaeT 7,4 T/4 M30MPONaHOJIa U3 OTKPHITOH EMKOCTH B pEaKTop,

pacrnosio’keHHbI Ha BeicoTe 10,4 M M HaXoAsIIMICS TOA M30BITOYHBIM naBieHueM 2,44 aTw.

Anmnapatbl COeIMHEHbI HOBBIM CTaJIbHBIM TPYOOIIPOBOJOM AMAMETPOM 86%X6 MM M JUIMHOH 26,2

M. Ha tpyGomnpoBoje ycranoBiieHsl: 11 npsMOyroabHbBIX OTBOJOB C paauycom 3akpyrienus 30,8

CM, 2 HOpMaJIbHBIX BEHTUJIS U YCTPOMCTBO JJIsl PETYJIUPOBAHUS pacxo/a,

«CTENeHb OTKPBITOCTH (®)» KOTOPOTrO CBsi3aHAa C KO3(PPHUIMEHTOM €ro comnpoTuBieHUs (&)

cootHomenueM: o = (0,24/£)%?°. Temmnepatypa uzonponanona 45°C. ITpi OTHOCTBIO OTKPHITOM

YCTPOUCTBE PETYIUPOBAHUS Pacxoja HaCOC COOOIIAET KUIKOCTH Hanop 54,2 M.

OITPEJAEJINTD:

1) TloTepu HanOpa U CKOPOCThH KUAKOCTU B TPYOOTIPOBO,IE MPH MOJTHOCTHIO OTKPBITOM YCTPOHCTBE
perylnupoBaHus pacxoja.

2) KoshduimeHT CONpOTUBIICHHUS U «CTENEHb OTKPBITOCTHY» YCTPOWCTBA PErYIUPOBAHUs, MPU
YKa3aHHOM B YCJIIOBHMH 33/1a4¥l Pacxo/ie.

3AJJAYA Ne27

OnpenenuTh MUHUMAIBHBIA JUaMeTp TPyOONpPOBOJA, MO KOTOPOMY HACOC C TOJIE3HOM

MOIIHOCTBIO 398 BT MokeT nepekaunBaTh 10 4590 kr/u 98%-oi cepHoii kuciaotsl npu 15°C u3

OTKPBITOTO cOOpHUKA B abcopbep Ha BricoTy 12,3 M. Ha crambHOM TpyOOTpoBOAC ITHHOMK 28,6 M

caenano 10 mpsMOYTroJbHBIX OTBOJIA C PATUyCOM 3aKpYTJIE€HUS, PaBHBIM YETHIPEM AHaMeTpam

TpyOBl, YCTAaHOBJIEHBI 2 TMOJIHOCTbIO OTKPBITHIE 33a[BMKKU M Auadparma, TuaMeTp OTBEPCTHUs

KOTOpOii B 2,04 pa3a MeHblIle AuamMeTpa Tpyobl. M36sITounOE MaBneHune B abcopbepe 2,45 kre/cm?.

[Ipu pemieHun 3afayul NPUHATH HauOoJiee BEPOATHBIN THUAPOJMHAMUYECKHI PEXKHUM TeUeHUs

KUJKOCTH, IPOBEPUB B 3aKITIOUCHUE IPUHSATHIN PEXKHIM.

3AJTAYA Ne28

B anmnapat, paGoTaromuii moj; abCOTIOTHBIM JIaBJIeHHEM 3 aTa, HaJ0 M0JIaBaTh HACOCOM BOJY U3

OTKpPBITOIO pe3epByapa Mo TpyOONpoBOAY BHYTpeHHUM nauamerpoM 70 mm. Bepxuss Touka

TpyOOIIpOBO/Ia BBIIIE YPOBHS BOJIBI B pe3epByape Ha 7 M. PacuérHas muna Tpydonposoaa 320 M.

Kosddunument ruapasnuueckoro tpenus 0,03. Ha TpyOGompoBojie YCTaHOBIEHBI MSATh KOJICH

(YronpHUKOB) U MPSIMOTOYHBIN BeHTHIIb. Temmneparypa Bojsl 20°C, atmocdepHoe naBienue 760

MM PT. CT.

OIIPEAEJINTG:

1) 3aBHCHMOCTD MEXK/Y PACXOIOM BOJIbI, TPOTEKAOIIEH 1O TPYOOIPOBOY, U OTEPEH TaBICHHS
Ha MPEeo0JI0JICHHE BCEX CONMPOTUBICHUN TpyOONpoBoa (MOJIyYUTh YpaBHEHUE XapaKTePUCTUKU
CEeTH).

2) TIpon3BOAUTENBEHOCT HACOCA, €CIIH, PaboTasi Ha JAHHYIO CETh, OH CO3/1aET HAIOP

30 M.

3AJTAYA Ne29

ITo TtpyGompoBoxy ¢ BHyTpeHHUM jauamerpoM 100 MM monmaércs yriIeKUCIbId raz Moj

aOCOJIIOTHBIM JlaBlieHMEeM 2 ata mpu cpeaHed temmeparype 75°C ¢ maccoBoit ckopocthio 30

kr/(M%-c) (MaccoBasi CKOPOCTh — 3TO OTHONIEHHE MACCOBOTO PAcXoja K IUIONIAIU TIOIEPEYHOTro

ceueHust TpyOsl). IlepoxoBatocts TpyOonl e = 0,7 mMm. OmnpenenuTs THIPaBIMYECKOE

COIPOTHUBJIEHUE TOPU3OHTAIBHOTO TPyOOIpoBOa MpH AiuHe ero 90 M U npU HATMYUM YETHIPEX

KoJieH oA yriaom 90° u 3aaBmxku. OnpenenuTs TakKe MOIIHOCTb, MOTPEOIsIeMy 0 ra30,lyBKOM
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JUIs IIepeMelleHus AByokucu yriepona, eciau e€ KIIJ cocraBiser 50%.
3AJJAYA Ne30
[enTpoOesxHbIit Hacoc, nepexaunBas 280 J1/MUH BOBI, CO31aET HAMOP 22 M.
Onpenenuts, IPUTOJICH JIX 3TOT HACOC JUTS ITepeKaunBanus xJiopbeH3ona mpu remmeparype 60°C
B KojuuectBe 15 M3/4 mo yyryHHoMy TpyOompoBoxay auamerpoMm 70%2,5 MM u3 EMKOCTH C
aTMoc(epHBIM JIaBJICHUEM B ammapar ¢ u30pTouHbIM naBieHueM 0,3 krc/cm2. ['eomerpuueckas
BBICOTa MoabEMa 8,5 M, mnuHa TpybompoBona 124 m. Ha TpyOompoBojie yCTaHOBJICHBI CEMb
KOJICH-YTOJIbHUKOB UM IMPSIMOTOYHBIN BEHTUJIb. OIpenenuTh TaKKe€ MOIIHOCTb, NOTPEOISIEMYIO
anekTpoaBurareneM, eciu oommii KI1/] HacocHo# yctanoBku cocTaBisieT 55%.
3AJJAYA Ne31
bunapnyio cMmech Oenzosi-tonyos, cogepxkamryto 30 % MaccoBbix OeH30Ja, IPU TEMIIepaType
40°C TpaHCHIOPTUPYIOT 10 HOBOMY CTAJIBHOMY TPpYOOIpPOBO Iy IPY MOMOIIY MOHTEXI0. ATnapar,
B KOTOPBIH MOMAéTCA cMech, HAXOAUTCS O M30BITOYHBIM naBieHHeM 4 krc/cm?. MaccoBblii
pacxon cmecu 10,6 T/4, ckOpocTh IOTOKa B TpyOompoBoje 2,5 M/c. Jlnuna TpydompoBoaa 28 M,
reoMerpuueckas BbicoTa noabéMa 5 M. Ha tpyOonpoBose yctaHoBieHbl 11 KOJIE€H-yroJIbHUKOB,
JIBA HOPMAJIBHBIX BEHTWIA W Iuadparma, AuaMeTp OTBEPCTHsS B KOTOPOH B 2,5 pa3a MeEHbIIE
IraMmeTpa TpyOomnpoBoa.
OITPEJAEJINTD:
1) Bayrpennwuii quaMetp TpyOOmpoBoaa.
2) I'unpasiuyeckoe COTPOTHBIICHUE TpyOOIpoBOIa u
N30BITOYHOE JaBJICHHUE B MOHTEXKIO.
3AJJAYA Ne33
[TopirHeBot HacOC ABOMHOTO AEHCTBUS EPEKAYNBAET BOLY U3 OTKPBITOTO PE3EpBYyapa B peaKTop,
HaXOIINICS O W30BITOYHBIM IaBJICHUEM 15 KFC/CMZ, M pacnoJiokeHHbId Ha 10 M BbIIIe.
Juametp nopmias Hacoca 200 mm, nuametp mroka 10 mm, xox nmopmras 400 MM, 4rucio 060poTOB
npuBoa 90 06/mun, 00bEMHBIN KIT/] Hacoca 95 %. TpancnopTupoBKa BOJIbI OCYILIECTBIISETCS 110
CTATbHOMY TPYOOTIPOBOIY C HE3HAUUTEIHLHON KOppo3uei nuameTpom 133x4 MM 1 IiuHOM 25 M.
Temmneparypa Boasl 25 °C. Ha tpyOompoBoji€ yCTaHOBJCHBI MSATh KOJICH (YrOJIBHHKOB), JIBA
BEHTUJISI HOPMaJIbHBIX U fuadparma, TuaMeTp OTBEPCTUS B KOTOPOH B 2,5 pa3za MeHbIIIE TuaMeTpa
TpybompoBoaa. AtmMochepHoe naBienue 740 MM pT. CT.
Onpenenure:
1) npou3BOIUTENBHOCTH HACOCA U CKOPOCTH BOIBI B TPYOOIIPOBO/IC;
2) xputepuii PeliHoabaca U KOd(DOUIHMEHT THAPABIMYCCKOTO TpeHUs (KOd(hHUIIMEHT
Hapen);
3) cyMmMy KO3 QHUIMECHTOB MECTHBIX CONMPOTHBICHWH ¥ TOTEPIO Hamopa B
TPYOOIIPOBO/IE;
4) Hamop Hacoca U MOIIHOCTh Ha Bajly Hacoca, eciu ero moJubiit KITJ[ paBer 60 %;
5) MakcHMaJbHYIO BBICOTY YCTaHOBKH HAacoca, MpeHedperas KaBUTAIHOHHBIM 3aIacoM
Y TIPHUHSIB MOTEPU HATIOpPa BO BCACHIBAIOIIEM TPYOONIPOBO/IE paBHBIMU 6 M.
3ATAYA Ne34
JuddepeHunanbHplii  MaHOMETP, MOJAKIIOYEHHBIH K YCTAaHOBIEHHOM Ha TpyOOmpoBoOJie
mradparme, nmokaspiBaer nepenaj aasiaeHus 350 mm prt. cr. Juamerp TpyOompoBona 90x4 MM,
aameTp otBepctud B auagpparme 44,9 mm. [lo TpybonpoBory TEUET BoAa U TeMIIepaType
20 °C. TpyOonpoBoa HOBBIH CTaJIbHOI ¢ He3HAUNUTENbHOU Koppo3uel. [Tomumo nuadparmel, Ha
TpyOOIIPOBOJIE YCTAHOBJIEHBI, TPU MPSAMOTOYHBIX BEHTHJIS U JECATh KOJIEH (YTOJbHUKOB).
TpancnoptupoBka BOJBI O TpyOONpOBOAY UIMHOW 45 M ocCylecTBIsSeTcs € TMOMOIIbIO
nentpobexxnoro Hacoca, KIIJ[ kotoporo cocraBusier 70 %. Boma mepexaumBaeTcst U3 OJHOMU
OTKPBITOM EMKOCTH B JPYT'yIO OTKPBITYIO0 EMKOCTb, HaXoIsIIytocst Ha 12 M BbIme. ATMocdepHoe
nasnenre 750 mm pt. cr. IloTepn Hamopa BO BcachIBamolIeil TpyOe COCTaBIJIAIOT YETBEPTH OT
noTeph Hamopa o Tpydonposoy. Yacrora BpamieHus paboyero koseca Hacoca 2900 06./MuH.
Onpenenure:
1) pacxon U CKOPOCTh BOJIbI B TPYOOITPOBO/IE;
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2) K03 PHULIMEHT TUAPaBINUECKOTro TpeHus (kodhduuueHt apcn);
3) cymmy  K03(D(UIMECHTOB MECTHBIX CONPOTHBICHHA M MOTEPIO HAmopa B
TPYOOIIPOBO/IE;

4) Harop Hacoca M MOIIHOCTh Ha BaJly HAacOCa,

5) 3amac Ha KaBUTAIMIO U MAaKCUMAaJIbHYIO BBICOTY BCACHIBAOLICH JIMHUK HACOCA.
3AJJAYA Ne35
HuddepeHunanbHplii  MaHOMETp, NOIKIIOUEHHBIH K YCTAaHOBJICHHOW Ha TpyOOmpoBOJE
mradparme, nokassiBaeT nepenan gasieHus 320 M prt. cr. JJuamerp Tpy6orpoBoaa 133x4 mm,
nuameTp oTBepctus B nuagparme 68,4 mm. Ilo TpybonpoBoay Teuér Boja npu temieparype 25
°C. TpyOompoBo HOBBI CTaJbHOW C HE3HAYMTENBbHOW Kopposuel. Ilomumo nuadparmel, Ha
TpyOOIIPOBOJIE YCTAHOBJICHBI, JBa HOPMAJIBHBIX BEHTWIS M CEMb KOJEH (YTOJBHHUKOB).
TpancnoptupoBka BOJbl 1O TpyOompoBoay UIMHONM 40 M OCYIIECTBISETCS C TMOMOIIBIO
nentpobexxnoro Hacoca, KIIJ xotoporo cocraBusier 65 %. Bonma mepekaunBaeTcs U3 OJHOU
OTKPBITOH EMKOCTHU B JPYTYIO0 OTKPBITYIO EMKOCTb, HaXOs11ytocs Ha 15 M Bbiie. ATMOchepHoe
nasnenue 740 mm prt. cr. Ilorepu Hamopa BO BcachIBarolle TpyOe COCTaBIISIIOT YETBEPTbh OT
OTephb Hamopa 1o Tpydomnposoay. YacroTa BpaiieHus paboyero kojeca Hacoca 2900 06./MuH.
Ompenenure:

1) pacxoma U CKOPOCTh BOJIBI B TPYOOIIPOBO/IC;

2) k03hPUIMEHT THAPaBINYECKOro TpeHus (kodddunueHt lapcn);

3) cyMMy KO3 HUIMEHTOB MECTHBIX CONPOTHBICHWH ¥ TOTEpIO Hamopa B

TpyOOTIPOBO/IE;

4) Harmop Hacoca M MOIIHOCTh Ha BaJly HAcOCa,

5) 3amac Ha KaBUTAIMIO 1 MAKCHMaJIbHYIO BBICOTY BCACBIBAIOIICH JTMHUN HACOCA.
3amaua 16
B TpyOHOM TIpOCTpaHCTBE KOKYXOTPYOUaTOro TEIUIOOOMEHHOTO arapaTa Iporu3BOIIT Harpes 4
T/4 OWHApHOW cMecH OEH30JI-TOyoJl OT HadaiabHOW TemmepaTypsl 30 °C 1m0 KOHEYHOM
temreparypsl 80 °C. CoaeprkaHne HU3KOKHUIIAIEro KOMIIOHEHTa B OuHapHoi cMecu 40 % macc.
B kauecTBe TerurareHTa MCIOIB3YIOT HACHIIIIEHHBIN BOASHOM Tap, MoJaBaeMblii B MEXTpyOHOE
NPOCTPAHCTBO TIOA W30BITOUHBIM JnaBieHueM 0,5 krc/cM2.  ATmocheproe napienue 750
MM pT. cT. [loTepu Temna B OKpykawiyw cpeny coctaBisitoT 10 % OT TeroBOW Harpy3ku
TerioooMeHHuKa. OmnpeAenuTh TEIUIOBYIO HAarpys3Ky TeIio0OOMEHHOro armapaTa ¥ pacxojl
IperoLero napa.
Samaua 17
B MexTpyOHOM MpOCTpaHCTBE KOXKYXOTPyOUaTOro TEIIOOOMEHHOIrO arapara MpPOU3BOJIST
KOHJICHCAIIMIO TTapoB OMHApHOM cMecH OeH30J1-ToJryo 1 pu Temneparype 110 °C.
Pacxon OunapHoii cmecH 2 T/4, coaepKaHue HU3KOKUIIAIIETr0 KOMIIOHEHTa B OMHapHOi# cMecH 65
% Macc. B kadecTBe xy1afjareHTa UCHoJIb3yeTCs BOJa, MojjaBaeMasi B TpyOHOE MPOCTPAHCTBO MPH
temreparype 20 °C. Pacxox oxmaxpmaromed Bonel cocraBiser 15 T/4. Ilotepu Ttemna B
OKpYXaIoILYI0 cpelly COCTaBISIOT 12 % OT TerIoBOM Harpy3kH TemiooOMeHHUKa. OnpenesnnTh
TEIUIOBYIO Harpy3Ky TEIJI000MEHHOTO anmapaTa U KOHEUHYIO TEMIIepaTypy OXJIaXIaromieil BOIbI.
3amaua 18
B TpyOHOM mpocTpaHCTBE KOXXYXOTpPyO4YaToro TEMJIOOOMEHHOIO ammapara IpOU3BOJSAT
ucnapenue 12 xr/c 6eH30J1a IpU HOPMAILHOM aTMOC(EepHOM JaBlieHUU. B kauecTBe TerareHTa
UCTOJb3YIOT HACHIIEHHBIH BOJSIHON Map, MOJaBaeMbli B MEXTPYOHOE MpPOCTPAHCTBO MOJ
abCOJIOTHBIM JaBjieHueM 2 Krc/cm?, TToTepu Temia B OKPYKAIOILYIO CPey COCTAaBIAIOT 6 % OT
TEIUIOBOW Harpy3kd TemooOMeHHuKa. OnpeaenuTs TEIUIOBYI0 HArpy3Ky TeMmI000MEHHOTO
amnmapara ¥ pacxoJ IperoIero napa.
3agaua 19
Onpenennuts CpefHIO ABIKYILYIO CHIIY IIpoliecca TEIUIONEPENaud U CPEIHUE TEMIIEpaTyphl
TETUIOHOCHUTENEH sl KOXKYXOTpyOUaToro TermiooOMeHHHKa, TJe MPOUCXOIUT HArpeB KUIKOCTU
ot 20 °C g0 70 °C ¢ moMOIIbIO HACHIIIEHHOTO BOASHOTO Iapa, M0JAaBaeMoOro Moj U30bITOUYHBIM
nasnenueM 0,5 krc/cMm?. ATMocdepHoe HaBlieHHE TMPHHATH paBHBIM 750 MM pT. CT.
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3anaua 20

Onpenennuts CpeiHIO ABIXKYIIYIO CHIIY IIpoliecca TEIUIONEpeNaud U CpPEeHUE TeMIIEpaTyphl
TEIUIOHOCUTEJIEN Ul peakTopa ¢ MELIAJIKOM, I/1€ MPOUCXOIUT oXJaxaeHue xkuakoctu ot 80 °C
no 60 °C ¢ moMouIpl0 XJIaJareHTa, MOJAIOIIErocsl B 3MEEBUK, €CIU XJAJAareHT IpPH 3TOM
Harpesaercs 25 °C no 50 °C.

3anava 21

Onpenenuth CPeiHION ABIKYIIYIO CHIIY IIpoliecca TEeIUIONepeaud U CPeAHHE TEeMIIepaTypbl
TEIJIOHOCUTENEH JJIs peakTopa ¢ MEUIAJIKOM, TJ1e MPOUCXOoauT Harpes xujakoctu ot 20 °C no 70
°C ¢ TOMOIIBI0 HACHIIICHHOTO BOJSHOTO Mapa, TOJaBaeMOro B pPYOalIKy peakTopa o[
n30bITOYHBIM AaBiieHrueM 0,5 krc/cM?. ATMocdepHOE TaBlIeHUE MPUHATH paBHBIM 750 MM PT. CT.

3anaua 22

B TennooOMeHHUKe, 000rpeBacéMOM HACBIIIEHHBIM BOJSHBIM IapOM, MPOM3BOAUTCS Harpes
6en3ona ot 20 °C go 70 °C. M30bITOUHOE JaBiIeHHE HACKHIIIEHHOTO BOJISIHOTO MMapa COCTaBisieT 1
krc/cm?, atmochepHoe nasinenue 750 MM pt. cr. Pacxon sxkujkoro 6eHsona coctasiseT 49 m3/4.
TemoBbie MOTEpU COCTABISIIOT 5 % OT TEMJIOBOW HAarpy3ku TemjooOMeHHHKa. OnpeaenuTb
OPUEHTHUPOBOYHYIO TOBEPXHOCTh TEIJIOOOMEHHMKAa M MOJA00paTh IMoJ HeE CTaHIapTHbIE
KOXYXOTpYyOUaThli, IBYXTpYOHBIN U IUNIACTUHYATHIN TEMJI0O0OMEHHUKH.

3anaua 23

B remnoo6mennuke npousBoautes oxnaxaenue 10 /4 6enzona ot 75 °C o 35 °C. B

Ka4yeCcTBE XJIaJareHTa MCIOJb3yeTcd BoJa, TemiepaTrypa kotopod Mensiercs ot 20 °C go 30 °C.
TermmoBeiME  mOTEepsiMu  TipeHeOpeub.  OmnpenenuTh  OPHEHTHPOBOYHYIO  ITOBEPXHOCTh
TEIUI0O0OMEHHUKAa U ToJ00paTh MOJ HEE CTaHJapTHBIE KOKYyXOTpyOuaThlid, NBYXTPYOHBIH H
TUTACTUHYATHIN TETUI00OMEHHUKH.

3amaua 24

B nByxtpyOHOM TeruiooOMeHHHKe TTpou3BoauTcs oxnaxaeHue 0,7 1/4 6enzona ot 75 °C mo 30
°C. B kauecTBe xJ1ajareHTa ucroJib3yeTcs BoJia, ojiaBacMas B KOJIbIIEBOM 3a30p MEXKTy TpyOamu,
Temmneparypa Boasl MeHsercss oT 23 °C mgo 28 °C. TemmoBbIMH MOTEpSMU TpEeHEOpEYb.
Hepaz0opHsliif ABYXTpyOHBINH TETUIOOOMEHHUK M3TOTOBJIEH U3 TPYO AUaMeTpoM 57x4 MM u 25%3
MM M COCTOMT M3 9 cexkumil MIMHOW 3 M Kaxkaas. BBITOTHUTHE MOBEPOYHBIM pPacdeéT
TEIUIOOOMEHHUKA W OMNpeNeNuTh Ko3(PQUIMEeHT 3amaca TEerIO0OMEHHHKA M0 IMOBEPXHOCTU
TeIUIoNepe1adH.

3amaua 25

B macturvyaToM TemioooMeHHuKe pousBoautces nogorpes 10 /4 6ensona ot 20 °C go 70 °C.
B kawecTBe TeruiareHTa WCIOJIb3YeTCS HACBIIIEHHBIM BOASHOW TMap, IOJaBaeMblii MOJ
M30BITOYHBIM JaBiieHHEeM | Krc/cm? AtMmocdepHoe naBienue 750 MM pr. cT. TermioBbeiMu
norepsamMu nperedpeysb. [nacTuHYaThIi TETII00OMEHHHUK coOpaH u3 28 miaTtuH miomasasio 0,2 m?
Kakaas. XJaJgareHT [BIDKETCS IO JBYXIAKETHOW cXeMe. BBIMONMHUTH MOBEPOUYHBIM pacuér
TEIUIOOOMEHHUKA W OMNpelenuTh Kod(hduiueHT 3amaca TEIIOOOMEHHUKA [0 IMOBEPXHOCTU
TeIUIoNepe1auH.

3agaua 26

B kyGe-kunsaTiibHUKE MPOU3BOAUTCS UcnapeHue 4 /4 6eH301a Mpu HOPMAIBHOM aTMOC(hepHOM
NaBlieHUH. B kauecTBe TemiareHTa MCIoJb3yeTCsl HaChIEHHBIH BOASHOM Map, MoJaBaeMblil oj
n30bITouHbIM  faBieHueM 0,2 krc/cm?  TeruoBsiME  moTepsiMu  npeHeOpeub. [lomoOpath
TEIIO0OMEHHUK U BBIIIOJIHUTB €r0 MOBEPOYHBIN pacuérT.

Sagaua 27

Onpenenuts HEOOXOAUMYIO TOJIIIMHY TEIJIOBOW M30JIAIUM IJIOCKOM CTEHKH JIbIMOXOJa
KBaJ[PaTHOTO CEUEHHs], 0 KOTOPOMY TPAHCIIOPTUPYIOTCS ABIMOBBIE r'a3bl MpU Temmeparype 160
°C. JIpIMOXO0J1 YCTaHOBJIEH B IIOMELIECHUH, TEMIIEpATypa Bo3ayxa B koTopoM cocTasisieT 20 °C. B
Ka4yecTBE TEIIOM30JSIIMOHHOTO MaTepuana UCcHojib3yeTcs acOecT. J[pIMOXOJ M3rOTOBJIEH U3
muctoBoi cramu Mapku Ct3 tommmuoit 10 mMm. Ha BHyTpeHHEH NOBEPXHOCTH JABIMOXO/a
MPUCYTCTBYET CJIOM OKaduHbI (p>kaBuuHbI) ToymmuHOM 1 MM. Koadduuuent temnoornauu ot
JIBIMOBBIX T'a30B MPUHATH paBHbIM 8 BT/(M?-K).
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3anava 28
Omnpenenuth HEOOXOMUMYIO TOJIIMHY TEIUIOBOW H3OJSIIMUA [MIMHAPUYECKOH CTEHKH
MaponpoBoOJa, MO KOTOPOMY TpaHCHOpTHpyeTcst 1,5 T/4 HaACHILEHHOTO BOASHOTO Tapa IpH
temneparype 150 °C. IlaponpoBoj yCcTaHOBIIEH B IOMELIEHUH, TEMIIEPATypa BO3/yXa B KOTOPOM
cocrasisieT 25 °C. B kauecTBe TEIIOU30IAMOHHOr0 MaTepHralla UCIob3yeTCsl CTEKIIIHHAs BaTa.
[TaporpoBoa M3roToBiEH W3 cTanbHOW TpyObl auamerpoMm 108x4 mMm, mapka cramu Ct3.
Onpenenuth TaKKe A0 TEIUIOBBIX MOTEPh B OKPYXKAIOIIYIO CPELy OT TEIUIOBOM Harpy3ku
MapomnpoBoja, eciiv JyiHa Tpydomnposoaa 100 m.
KoutpoabHnas padora Ne2 (mo pasaeny 2)
SAJAYA Nel
Hacweimennsriii nap tosryosa B koaudectse 2000 Kr/d KOHACHCUPYETCS IPpH TaBiieHUH 760 MM. PT.
CT. B KOXXYXOTPYOHOM BEpPTHUKaJIbHOM KOHJeHcaTtope. KUIKUH TOJIyod HE MepeoXyIakIaceTcs.
Tenno koHaeHcCAIMU OTBOAUTCS BOJOM, Harpematomierics oT 20 mo 40°C. Boma aBuxercs B
cTalibHbIX TpyOax (mapka cramu Cr.3) numamerpom 33003 MM co ckopocteio 0,35 wm/c.
Ko>ddumuenT Temmonepenadn oT mapa k Boge cocraBiuser 640 Br/(m?K). Tlotepeii Temna B
OKPY)KAIOLLYI0 CpeAy M TEpPMHUYECKHMHU CONPOTUBICHUSMH 3arpsi3HEHUH MpeHeOpeub.
OrnpenenuTs:
1) MOBEpXHOCTH TEIUIOTIEPEIavuH B armapare; 2) pacxo OXJIaKIAI0el BOIbI;
3) ko3P GUIMEHTHI TEII00TAaur; 4) COCTABUTH CXEMY arrapara.
SAJTAYA Ne2
Ha napyxHO# MOBEpXHOCTH 3MEEBHKA, H3TOTOBJIEHHOTO M3 CTAIbHOM (Mapka ctanu Ct.3) TpyObI
auamMeTpom 2812 MM 1 JUIMHOM 5 M, KOHAEHCUPYETCs ITPH JaBiaeHun 760 MM PT. CT. HACHIILIEHHBIN
nap u3onponuioBoro crnupta. {namerp Butka 3meeBuka cocrasisger 0,3 m. B TpyOe 3meeBuka
MPOTEKaeT METAHOJI, TeMIeparypa Kotoporo ysenuduBaercs oT 12 mo 29°C. Kosddumument
TEIUIONepeIavl OT KOHICHCUPYIOIIErocs rmapa K MetaHoiy paseH 600 Br/(m?K). ITorepsimu Tera
Y TEPMHUYECKUMU CONIPOTUBIICHUSIMU 3arpsi3HEHUH peHeOpeub. OnpenennuTh:
1) KOJMYECTBO KOHJCHCHPYIOIIETOCS  W30MPOMAHOda M OXJAKIAIOIIEr0  METAaHOJIa,
2) k03 PHUIIUEHTHI TEIUIOOTAaYH; 3) COCTABUThH CXEMY allllaparta.
3AJJAYA Ne3
Ha napyxHo# OBEpXHOCTH 3MEEBHKA, U3TOTOBJIEHHOTO M3 cTajdbHOM (Mapka craiau Ct. 3) TpyOsI
auaMeTpom 2613 MM, KOHAEHCUPYETCs pu AaBiaeHUU 760 MM pT. cT. 60 KI/d HACBIIIIEHHOTO Mapa
n3onponuioBoro crupra. [uamerp BuTtka 3MeeBuka cocraBiser 0,23 M. OtBOx Temia
OCYIIIECTBJIsIETCS BOJIOW, HarpeBatomerics oT 10 mo 22°C. KoadpduuueHT TemiooTaaduu co
cTopoHsl apa cocTapisger 980 Br/(M*K). TepMudeckuM CONMpPOTUBIICHUEM 3arps3HEHUH CTEHOK
npeneOpeub. Ompenenuts: 1) ATUHY TpYyObI, U3 KOTOPOM HM3rOTOBJIEH 3MEEBUK; 2) COCTAaBUTH
CXeMy arrmapara.
3AJTAUA Ne4
B cranbHoM 3meeBuke (Mapka ctanu Ct. 3) mogorpeBaeTcs YeThIpEXXIOPUCTBIN yraepo oT 20°C
JI0 TeMIlepaTypbl KUIeHus npu arMochepHoM naBieHuu. [{uamerp TpyOsl 3MeeBuka 5613 MM, a
nuametp Butka 3meeBuka 500 mm. HarpeB ocymiecTBisieTcss KOHISHCUPYIOIIMMCS Ha BHEIIHEH
MOBEPXHOCTU TPYOBI HACHILIEHHBIM BOASHBIM MapoM. JlaBnenue mapa 1,6 ara, ero pacxon 16,5
kr/4. KoodduimenT Tennooraaun ot mapa k crenke pased 12900 Br/(m%K). Ilotepu Temna u
TEPMHUYECKHE COMPOTUBICHUS 3arpsi3HEHUN MOKHO HE YUUThIBaTh. OnpenenuTs: 1) KoIu4ecTBoO
HarpeBaeMoi *KHUAKOCTH (Kr/4); 2) MOBEPXHOCTh TEIUIONIEpeaun 3MEEBUKa; 3) COCTaBUTh CXEMY
amnmapara.
3ATAYA No5
[To xombleBOMY 3a30py ABYXTpyOHOTO XononauibHuKa mpoTekaeT 30%-neiii pactBop HCI co
cKkopocThio 1,2 M/c, oxmaxaasich oT 52 no 29°C. Oxnaxaawomias BoJa ABIKETCS TPOTUBOTOKOM,
HarpeBasch oT 13 10 29°C. Kos(p(hUIHEHT TemnooTaaun oT CTeHKH K Boje paBeH 5830 Br/(m*K).
XonoaumibHUK U3roToBieH u3 cTanbHbIX (X18H10T) Hezarps3HEHHBIX
TpyO nuamerpom 62013 mm u 3613 mm. [Torepu Terna MoKHO HE YUUTBIBaTh. ONpenenuTh:
1) pacxos KuCIOTHI (KI/4) ¥ OXJNaxaaomei Boas! (M3/4); 2) IOBEPXHOCTH TEILIONEPeIaun;
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3) cocTaBUThH CXEMY ammapara.

3AJTAYA Ne6

[To BHyTpeHHel TpyOe NPOTHBOTOYHOTO JBYXTPYOHOTO TEIJIOOOMEHHUKA IIUHOW 4 M,

cocrosiero u3 ctasbHbIX (X18H10T) Tpyd auamerpom 52012 mm u 33012,5 MM, IpoTEKaeT BOAA,

HarpeBasich oT 24 1o 32°C. Ilo BHenIHel — ykcycHas KUclioTa, oxjaxaasicsk oT 91 go 83°C. Pacxox

ykcycHoW kucnotel 4,82 1/4. Kosddumument rtemmoornauyum ot creHKH K Bojae paBeH 4880

Br/(M*K). TloTepsMu Temnaa W 3arpsA3HEHHAMH MOXKHO TNpeHeOpeds. ONpeaennTs:

1) pacxox oxnaxaaromeii Boael (M°/4); 2) 3amac MOBEPXHOCTH B TerooOoMeHHHKe (%);

3) cocTaBUThH CXEMY ammapara.

SATAYA Ne7

B tpy0Oe 3meeBuka oxnaxmgaercs 750 kr/g 100%-HO# yKCYCHOUM KHCIOTBI OT TEMIIEPATyphl ¢&

KOHIeHcarmH mpu 760 MM pT. cT 10 36°C. TToBepXHOCTB TEIIIoNepeiady 3MeeBHKa 5 M2, THaMeTp

cranpHoil (X18H10T) TpyOnt 3meeBuka 5213 mm, auamerp Butka 450 mm. OxnaxaeHue

MIPOU3BOIUTCS BOJIOM, KOTOpas HarpeBaeTcs oT 15 mo 27°C. Tlotepu Temia v 3arpsi3HEHUs] CTEHOK

MOXXHO He y4uTbIBaTh. OmnpenenuTs: 1) ko unMeHTs TenI00TAauH, NPeaBapUTEIbHO HalIsg

Kod(puimeHT Teronepeaaun; 2) pacxo] OXJaXAAMIeH Boabl (Kr/4); 3) COCTaBUTh CXEMY

anmapara.

SAJTAYA Ne8

B nByxTpyOHOM XOJIOAMJIBHMKE TIO KOJBIEBOMY 3a30py Mexay crambHbiMu (CT.3) Tpydamm

muamerpom 59013,5 mm u 28(12,5 MM poTEeKaeT U3OMPOIIIIOBBIN CITUPT cO CKOPOCcThiO 0,76 M/C.

Temneparypa crnupra Ha Bxoae B ammapar 81°C, Ha Bbeixome 29°C. Oxnaxknparomas BoAa

JBIDKYIIASACS TMPOTUBOTOKOM H3MEHSET CBOIO Temrepatypy oT 15 mo 23°C. Koaddwunument

TeMIOOTAaul OT MOBEPXHOCTH CTEHKHM K Boje paBeH 6340 Br/(M*K). Ilotepsmu Temma u

TEPMUYECKUMH COTIPOTUBIICHUSAMH 3arpsi3HeHUd mnpeHeOpedsb. Ompexenuth: 1) pacxon

OXJIXKIAEMOTO CIUpTa (Kr/u) m Bojsl (M°/4); 2) MOBEPXHOCTH TEIUIONEPENAUH; 3) COCTABHTh

CXeMy amrmapara.

3AJJAYA Ne9

B cranproM (CT1.3) 1ByXTpyOHOM TEINIOOOMEHHHKE TI0 BHYTpeHHEH TpyoOe nuamerpom 33 [13 Mm

poTekaeT xjaopoeHsoi co ckopoctbio 0,8 m/c. Temneparypa xinopOeH30J1a Ha BXOJE B anmapar

24°C, na Boixojze 68°C. I1o 3a30py KOJIBIIEBOTO CEUCHHS IPOTUBOTOKOM MPOTEKAET ropsyasi BoAa

¢ temmneparypoii Ha Bxojae 90°C, Ha Beixone 46°C. KoadduuMeHT TeriooTaadud OT BOABI K

MOBEPXHOCTH BHyTpeHHeil TpyOnl pasen 1870 Bt/(M?K). IloTepeii Temna B OKpyKaroliee

MIPOCTPAHCTBO U TEPMUUYECKIUMH COITPOTUBIICHUSIMU 3arpsisHEHUH npeHedpedb. OnpenenuTb:

1) pacxon HarpeBaeMoil >KHIAKOCTH (Kr/4) ¥ rperomei Boasl (M°/4); 2) MOBEPXHOCTH

Terionepeiayn; 3) COCTaBUTh CXEMY allapara.

3AJJAYA NelO

B 3MeeBukoBOM nojorpesarene no cranbHoi (Mapka ctanu X18H10T) tpybe auamerpom 3313

MM TeuéT xopodopm co ckopocthio 0,6 m/c, HarpeBasich oT 18 no 86°C. C BHeUIHel cTOPOHBI

3MEEeBUK 00OTpEeBAETCsl HACBHIIIEHHBIM BOJSHBIM MapoM moj AasieHueM 3 ata. Kosdduuument

TEMIO0TAAuM OT Napa K Tpybe 3MeeBuKa pased 9300 Br/(M>K). Jluamerp

BUTKOB 3MeeBHuka 270 mwm. [lotepsimu Terna W 3arpsA3HEHUSMU CTEHOK MOKHO IpeHeOpeub.

Omnpenenuthb: 1) KOTUYECTBO HArpeBaeMOW KHUAKOCTU M pacxoi mapa (Kr/4); 2) moBepXHOCTb

Terionepeiaun; 3) COCTaBUTh CXEMY allapara.

3ATAYA Nell

B xounbieBoM 3a30pe ABYXTPYOHOTO TEMIOOOMEHHUKA, COCTOSIIET0 U3 CTalIbHBIX TPYO (Mapka

cranmu X18H10T) nuamerpom 57013,5 mm u 25012 mm, oxnaxaaercs 1350 kr/4 anieroHa ot 56 10

44°C. Oxyaxpamomas BoJa OBW)XKETCA NPOTMBOTOKOM UM HarpeBaerca or 22 nmo 28°C.

Kodp(UIHEHT TemnooTnaud OT CTEHKM TpyOhl K Boje cocraBuser 4950 Br/(M%K).

TepMuueckuMu COMPOTUBICHUSIMU 3aTPS3HEHUN U TIOTEPSIMU TeIia peHeOpeub. OnpenenuTh:

1) pacxon oxnaxaaoniei Boasl (M3/u); 2) IIMHY TPyObl TEMIOOOMEHHHUKA; 3) COCTABHTH CXEMY
amnmapara.

3ATAYA Nel2

20



B BepTHKanbHOM KOXYXOTpPYOHOM KOHJIEHCATOpPE Ha BHEIIHEH MOBEPXHOCTHb cTanbHbIX (CT.3)
TpyO muamerpom 33[]3 MM KOHAEGHCHPYETCS HACHIIIEHHBIA BOISHOM Map Npu AaBieHuu 1,5 aTa.
Konzencar ynansercs nmpu temneparype KoHaeHcauuu. KosgduuueHnT Terootauu oT napa K
Tpy6am cocrasiser 9300 Br/(m?K). ITo Tpy6am IpoTeKaeT oXJIak/aiomas BoJa CO CKOPOCTHIO
0,4 m/c. Uucno tpyd B xoHmencatope 19. Temmneparypa Boasl Ha Bxoje 15°C, Ha Beixoae 45°C.
[oTepsamu Teruta npenedpeus. OnpenenuTs: 1) pacxo oXIakaaroniei Boas! (M3/4) 1 rperomiero
napa (Kr/4); 2) HOBepXHOCTh TeIJIoNepeaadn; 3) COCTaBUTh CXEMY arlnapara.

3AJJAYA Nel3

B MeXTpyOHOM MPOCTPAHCTBE KOKYXOTPYOHOTO TEMIIOOOMEHHUKA KOHJICHCHpYeTcst ipu 760 MM
pT. cT. 1730 Kr/4 HaCBIIEHHOTO Mapa 3TaHoJa. TermI000MEHHUK BBINOJIHEH U3 CTAIBHBIX TPYO
auamerpoM 26013 MM, ymnciio kotopeix 61. Oxnaxnaromast Bojga HarpeBaercst oT 25 no 35°C.
Ko>]pUIIHenT TemIooT a4y oT napa K ITOBEPXHOCTH cTeHoK Tpyod 1390 Br/(M?K). Crenkn Tpyod
CUMTATh HE3arpsA3HEHHBIMU, TOTEPSIMU Terula mnpeHedOpeub. Omnpenenuth: 1) pacxon
OXJIaXKJaroliel Bobl; 2) BHICOTY TpYyO anmapaTa; 3) COCTaBUTh CXEMY allapara.

3ATAYA Nel4

B BepTuKanbHOM KOXYXOTPYOHOM TEIUIOOOMEHHUKE Ipu JaBieHuH 760 MM pT. CT.
KoHJeHcupyercs 2140 Kr/4 HachIIEHHOrO Mapa 3TaHoJa. Temno0OMEeHHHUK BBIIOJIHEH U3 CTalld
(C1.3), conepxut 127 cranpHbix TpyO auamerpom 29013 mMm. Oxnaxparomias BoAa Moaaércs ¢
HavanpHOU Temnepatypoit 25°C u nmpoxoauT mo Tpydam co ckopoctsio 0,45 m/c. Koaddunuent
TEIIO0Taaun co cTopoHsl mapa 1630 Br/(M%*K). IMoTepsaMu Terna npeHeGpedsb, CTEHKH TPYO
cuuTaTh He3arps3HEHHbIMH. Omnpenenuth: 1) BbICOTY TpyO ammaparta; 2) COCTaBUTb CXEMY
anmapara.

3AJJAYA Nel5

B BepTHKanbHOM KOKYXOTPYOHOM TeriooOMeHHUKe co cTabHbIMU (CT.3) TpyOaMu 1uaMeTpom
4212 MM n jyirHOM 1 M TIpoTekaeT BoASHOU pacTBop, HarpeBasich oT 20 1o 80°C. Koaddumuent
TEIUIOOTJAYM OT BHYTPEHHHMX CTEHOK TpyO K pactBopy paseH 930 Br/(M*K). Unmcmo tpy6 B
anmapate paBHO 20. OOorpeB BeAETCS HACBHIIIEHHBIM BOJSHBIM IMAapoOM C JaBJICHUEM 3 aTu.
TemmepaTypy HapyXHBIX CTEHOK TpyO (CO CTOPOHBI mapa) mpuHATh paBHou 135°C, mpoBepun
BIIOCJIEJICTBUU  CIPABEUIMBOCTh 3TOTO  JONYUIEeHHS. TepMUYECKUMH COMPOTHBICHUSIMHU
3arpsi3HEeHUI MOBEPXHOCTH NpeHeOpeub. Onpenenuts: 1) pacxos rperoiiero

napa; 2) COCTaBUTh CXEMY armapara.

3AJJAYA Nel6

B ropusoHTanbHOM KOXYXOTPYOHOM TEIUIOOOMEHHUKE B MEXKTPYOHOM MPOCTPAHCTBE
oxJaxmaercs KUAKOCTH oT 95 mo 35°C. Temnoémkocth skuakoctu 2,92  kJbx/(kr-K).
Koa(hdHIMEHT TEMmIo0TaauH OT TOH KMAKOCTH K TpyOoaM paseH 585 Br/(M?K). ITo craneHBIM
(Ct.3) Tpybam TeruioobMeHHuKka (nuamerp Tpyo 27[12,5 MM) mpoTekaeT oxJaxkaarolas BOJa,
TeMIieparypa Kotopoi yBenuuuaercs oT 15 no 45°C. Cxopocts Boasl B Tpybax 0,4 m/c. Uucno
TpyO 19. [loTepsMu Tersa B OKPYKAWIIYIO cpeny npeHeopeub. TepMuueckue COmpOTHBICHUS
3arpsi3HEeHUI CTEHOK He YYUThIBaTh. OnpeaenuTh: 1) KOINYecTBO 0XIIaX 1aeMOU )KUIKOCTH (KI/4);
2) MOBEPXHOCTH TEIUIONEpEIaun TEINIO0OOMEHHHUKA; 3) COCTaBUTh CXEMY ammapara.

3ANAYA Nel7

B nByxTpyOHOM XOJ0AMIBHMKE N0 BHyTpeHHeH cranbHoM (Ct.3) Tpyde nuamerpom 27012,5 MM
IIPOTEKAET JKUAKOCTh co cKopocThio 1 M/c. Temmeparypa xuakoctu Ha Bxojae 80°C, Ha BbIXoJie
30°C. TemnoémkocTs xuakocts 2,94 kJ[x/(xr-K), maotHocts 800 Kr/Mm>, TermIonpoBoAHOCTH 0,41
Br/(M*-K), Baskocts 0,4 cII3. [To 3a30py KOJIbIIEBOTO CEYeHHs MPOTEKAET OXIAXK/AKoNIas BOJa,
HarpeBasich oT 15 10 50°C. Koa¢p¢unueHt Tennoorsaun oT BHyTpEeHHEH TpyObl K OXJIaXKJaromei
Boje 935 Br/(M*K). CTeHKM TpyObl CUMTATh HE3arpA3HEHHBIMH, TIOTEPAMH TeIla IpeHeOpeyb.
Omnpenenuth: 1) pacxolpl OXJTAKAAEMOM M OXJIXKAAIOLWIEH JKUIKOCTEH; 2) MOBEPXHOCTh
TerIonepeauy; 3) COCTaBUTh CXEMY arrapara.

3AJJAYA Nel8

B BepTuKaabHOM KOXKYXOTPYOHOM TeIuiooOMeHHuKe, umerorieM 19 tpyo auamerpom 1812 MM u
BbicoTON 1,2 M, mpu naBiaeHun 760 MM pT. CT. KOHJCHCHUPYETCS HACBHIIICHHBIH Map 3TaHOJA.
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Oxnasxaromas Boja Harpesaercs ot 15 10 35°C. KoaduuuenT temnonepenaun 700 Br/(m2-K).
Omnpenenuts: 1) mocratoyHa Jau NOBEPXHOCTH TEIUIONEpeaayn uisi KoHaeHcauuu 350 Kr/4 mapa
sTaHona (MOTEepH TEIUIA HE YYWTHIBAaTh); 2) KaKOe€ KOJMYECTBO Mapa dTaHoha (Kr/d9)
CKOHJICHCHPYETCA B amnmapaTe, ecii Ha TIOBEPXHOCTH TPyO oOpa3yeTcs CIOH HAKWUIH TOJIIMHON
0,5 mMm; 3) cocTaBUTh CXEMY aIlapara.

3ATAYA Nel9

B cranbHom (mapka cranu Cr.3) nBYXTpyOHOM TEIUIOOOMEHHHMKE [0 BHYTpEHHEH TpyOe
mraMeTpoM 33[]3 MM MpoTeKaeT KUIKOCTh co ckopocThio 0,8 M/c. Temmneparypa KUAKOCTH Ha
Bxoje 20°C, Ha Bexoae 60°C. ITnotHocTs )xuakoctn 700 kr/m°, Temnoémiocts 2,1 xJIx/(kr-K),
Bs13koCTh 0,45 cl13, rerutonpoBoaaocTh 0,41 BT/(M°K). T1o 3a30py KOJIBIIEBOTO CEUSHU S IIPOTEKACT
ropsiyast Boja ¢ reMreparypoit Ha Bxoae 90°C, Ha Beixoze 50°C. Koadduuuent teroornauu ot
BOJABl K BHyTpeHHe#l Tpybe 875 Br/(M*K). Ilotepsmm Temma mnpemneGpeus. Tepmmueckue
3arpsi3HEHUs] CTEHOK He YUUThIBaTh. OnpenenuTs: 1) pacxo/ il TEIIIOHOCUTENEH;

2) TIOBEPXHOCTH TEIUIONEpeadyn; 3) COCTaBUTh CXEMY allnapara.

3AZTAYA Ne20

B 3MeeBuKoBOM moji0rpeBaTeNie mo crajabHoi Tpyde (Mapka ctanu Ct.3) auamerpom 3613 Mm
MPOTEKAET )KUJIKOCTh cO ckopocThio 0,6 M/c. Temnepatypa xkuaxoctu Ha Bxoje 15°C, Ha BbIX0oIe
85°C. TImotHocTh xmuxocTu 800 kr/m°, Temmoémkocts 2,1 kJIx/(kr-K), Bsskocts 0.4 cIl3,
terionpoogHocty 0,35 Bt1/(M'K). C BHemHell cTopoHBl TpyObl 3MeeBHKa 0OOTrpeBaercs
HaCBIIIEHHBIM BOSIHBIM ITApOM C JlaBieHueM 2 atu. KonaeHcaT napa ynansercs npu
temrieparype HacelmeHus. Koadduuuent temnmoornaun ot mapa Kk TpyOe 3meeBuka 9300
Br/(M?K). Jluametp BuTKa 3MeeBuka 2700 MM. TepMudeckuMu CONPOTHBIEHUSIMH 3arps3HEHH
CTEHOK U TEIUIOBBIMU MOTepsMU mnpeHeOpeub. Omnpenenuth: 1) KOIUYECTBO HarpeBaeMoit
AKHUJKOCTH; 2) pacxo] napa; 3) NoBEpXHOCTh TEMJIONEepeaady anmnapara;

4) cocTaBUTh CXEMY armapara.

3ATAYA Ne21

B ropuszoHTambHOM KOXYXOTPYOHOM TEIUIOOOMEHHHMKE B MEXTPYOHOM MPOCTPAHCTBE
oxnaxmaercss >KuAKocTh oT 95°C no 35°C. Temmoémkocts xuakoctu 2,92 kJDx/(kr-K).
Ko>]Q(UIHenT TemIooTaaun oT 3Toi KUIKOCTH K Tpydam 585 Br/(M%-K). ITo crambHEIM (Mapka
cramu Cr.3) TpyOam nmuamerpom 27[12,5 MM NpoTEKaeT OXJIaXJaromias BOJa, TeMIlepaTypa
kotopoit yBenumuuBaetcst oT 15°C o 45°C. Ckopocth Bojbl B TpyOax 0,4 m/c. Uucno tpy6o 19.
[Torepsimu Teria B OKpYXarollyto cpeny npeHeOpedb. TepMHuUuecKHe 3arpsi3HEHUs CTEHOK He
yuuTbiBaTh. Omnpenenuts: 1) KOJMYECTBO OXJIAXKAAEMOM JKUAKOCTH; 2) IOBEPXHOCTb
TEeIuIoNepelaur TeII00OMEHHHKA; 3) COCTaBUTh CXEMY alllapara.

3ATAYA Ne22

ITo BHyTpenHe#l Tpybe muamerpom 3613 mm ctampHoro (mapka cranu Ct.3) ABYXTpyOHOTO
[0JIorpeBaTelis NPOTEKAET KUIKOCTh CO cKopocThio 1 M/c. HauanbHas TemnepaTypa KMIKOCTU
25°C, xoneunas 85°C. ITnotHocTs xumkocta 850 kr/m>, Bsskocts 0,4 cll3, Termmoémkocts 3,14
k/Ix/(xr-K), remnmonposoanocts 0,41 B1/(M°K). B 3a30pe kosbIieBOro ceueHus: KOHICHCUPYETCS
HaCBIIIEHHBIH BOJSIHOM nap ¢ fgasineHueM 1 atu. KonaeHcar ynansercs npu temmnepaType napa,
K02((UIHEHT TEIIOOTAAYN OT napa K BHyTpeHHeil Tpyde 7000 Br/(m?-K). INotepsmu Temna u
TEPMUYECKMMHU COINPOTHUBIICHUSIMH 3arps3HEHUIl CTeHOK npeHeOpeub. Onpenenuts: 1) pacxon
IPEIOIIEro napa; 2) MOBEPXHOCTh TEIUIoNepeiaun; 3) COCTaBUTh CXEMY armrmapara.

3ATAYA Ne23

Kunkuit Tomyon B konmuectBe 866 kr/u momorpeBaerca or 20°C nmo 60°C Gensosowm,
KOH/ICHCUPYIOIUMCSI IPH HOPMAJIbHOM aTMOC(EPHOM JaBJIEHHHM B KOJBIIEBOM IPOCTPAHCTBE
IBYXTpYOHOTO TemjaooOMeHHHKa. JluameTrp BHyTpeHHeW crainbHOM (Mapka cramu Ct.3) TpyObl
teriooomMenHuka 4413,5 mm. Koaddurment tennootnaun ot 6eH301a K CTeHKe cocTaBisieT 990
Br/(M?K). Onpenenuts: 1) noBepXHOCTh TeIonepesaut; 2) HapyKHYI TeMIepaTypy CTEHKHU
BHYTpEHHEH TpyObl TEIII000MEHHUKA; 3) COCTaBUThH CXEMY arapara.

3ATAYA Ne24

B cransHom (mapka cranmu Cr1.3) ABYXTpyOHOM TEIJIOOOMEHHHKE BO BHYTpEHHEH TpyOe
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mrameTpoM 36012 MM mportekaeT Toiryon B kosmudectBe 1500 xr/g m oxnaxnpaercs ot 90°C no
35°C. Mexny tpybamMu MABMKETCS OXJIaxjaromias Boja, HarpeBasch ot 15°C mo 40°C.
Ko>(QHIMEHT TemnooTaaun oT CTEHKH BHyTpeHHe# TpyOnl k Boje 580 Br/(m*K). IMotepamu
TEIUIa U TEPMUYECKUMU COIIPOTUBIICHUSIMU 3arpsA3HEHUIN CTEHOK IpeHeOpeub. OnpenennTs:

1) pacxoJ BOJIbI Ha OXJIAXK IEHUE; 2) TOBEPXHOCTH TeIIonepeaaun; 3) COCTaBUTh CXEMY armnapara.
3AJJAYA Ne25

Ha napyxHoii noBepxHocTH cTanbHOro (Mapka craiu Cr.3) 3MeeBuKa guamerpom 2812 MM u
JUIMHOM 5 M KOHJAeHcupyercs npu 760 MM pT. CT. u3ompomnaHoia. Jluamerp BUTKa 3MeEEBHKA
cocrasisieT 0,3 M. B TpyOe 3MeeBrKa IPOTEKAET BOJa, TEMIIEpaTypa KOTOPOH YBEIMUMUBAETCS OT
8°C mo 22°C. Koappunuent temmonepenadn 700 Br/(M*K). ToTepu Temna He3HAYHTENbHBI,
3arpsi3HEHUSIMU CTEHOK IpeHeOpeub. OnpenenuTsb: 1) KoJu4ecTBO KOHAECHCUPYIOLIErocs CIUpTa
(xr/4); 2) KOA(PPUIUEHT TEIUIOO0TIaYH CO CTOPOHBI 1apa;

3) cocTaBUThH CXEMY ammapara.

3AJJAYA Ne26

Ha napyxHo# MoBepXHOCTH 3MEEeBHKa, U3TOTOBJIEHHTO W3 cTalbHOM (Mapka ctanu CT.3) TpyObl
nuamerpoM 26013 MM koHneHcupyerca npu 760 Mm pT. cr. 60 Kr/4 HachllIEeHHOTO Mmapa
M30IPONUIIOBOTO crupta. OTBOJ Temia KOHACHCAMU [TPOU3BOIUTCS BOIOM, HarpeBaroIIencs OT
10°C no 22°C. KoaddumueHT TemmooTnaunm co cTOpoHsl mapa coctaBuser 980 Br/(m%K).
Jlnamerp BuUTKa 3MeeBuKa paBeH 0,23 M. TepMuueckuM CONPOTUBIEHUEM 3arpsi3HEHUM CTEHOK
npeneOpeub. Ilotepu Temna HesHauuTenbHbl. Onpenenutb: 1) ATUHY TpyObl, W3 KOTOPOW
M3TOTOBJIEH 3MEEBUK; 2) COCTAaBUTh CXEMY arrapara.

3AJJAYA Ne27

B cranpubix TpyOax nuamerpom 20012 MM U JUIMHOHM 2 M KOXKYXOTPYOHOT'O TETJIOOOMEHHHKA CO
ckopoctbio 0,8 M/c mpoxoaut 6eH307 u HarpeBaercs oT 20°C 1o TeMrepaTypsl KutieHust mpu 760
MM PT. cT. ['peroruii HachIeHHbIN BoasHOM map aasieHus 0,8 atu B xommuectBe 3300 kr/4
KOHJICHCUPYETCS Ha HapyKHOM MOBEPXHOCTH TPYO U €ro KOHJIEHCAT OTBOJUTCS MIPH TEMIIEpAType
koHneHcarmy. Kod((GUIHeHT TemIooTnayn co CTOpoHsl mapa paBeH 10500 Br/(m?-K). Uz-3a
HaJIM4Us 3arpsA3HEHUN CTEHOK TpyO K03 PUIIMEeHT Teruionepeaaun B anmnapare Ha 25% meHblie
paccuuTaHHOTO O€3 yuéra 3THX 3arps3HeHuil. OnpeaenuTs: 1) MOBEPXHOCTh TeIuIonepeaaun; 2)
YHCIIO TPYO M YKCIIO XOJ0B B TEIUIOOOMEHHUKE; 3) COCTaBUTh CXEMY allrapara.

3AJTAYA Ne28

B cransHoM (Mapka ctamm Ct.3) 3MeeBuke nogorpeBaercs 0en3oi ot 20°C mo Temmeparypsl
KHUIIEHUS TPU HOPMaIbHOM aTMochepHoM naBieHuu. Juametp Tpyosl 5613 MM, quaMeTp BUTKA
500 mM. HarpeBaHnue ocyiecTBISI€TCSI KOHICHCUPYIOIUMCS Ha BHEIIHEH MOBEPXHOCTU TPYOBI
3MeEeBHKa HACBIIIEHHBIM BOJSHBIM MapoM ¢ nasieHueM 0,6 atu. Pacxon mapa cocrasiser 86,5
KI/4, a K0>QUIHEHT TEII00TAaul OoT mapa K cTeHke paseH 12900 Bt/(M?K). Ilotepu Temna
U TEPMHUYECKHE COMPOTHUBICHUS 3arpsi3HEHUIl CTEHOK He yuyuThiBaTh. Onpenenuts: 1)
MOBEPXHOCTh TEIUIONEpEIaul 3MEEBHKA; 2) COCTAaBUTh CXEMY arrapara.

3AZTAYA Ne29

benzon B kommuectBe 880 Kr/4 oxnaxgaerca OT TeMmmepaTypbl KumeHus mpu 760 mm
pT. cr. no 20°C Bo BHyTpeHHEW TpyOe IBYXTpyOHOro TtemiaooOMeHHuKa. [linHa TpyoOBHl,
U3roToBlieHHON M3 ctanu (Mapka ctamu Cr.3), 0,74 M, OTHOIIEHHE JUIMHBI K BHYTPEHHEMY
nuameTpy paBHO 20, a TOJIIMHA CTEHKU 4 MM. XJ1aJJOareHT — TOJIyOJ — JBUKETCS IPOTUBOTOKOM
B KOJbLEBOM 3a30pe. Kospduruent temnonepenaun ot Gensona k Toiyorny 210 Br/(m2K).
TepMuueckue CONPOTUBIICHMS 3arpsi3HEHUN CTEHOK YYECThb IO MX CPEAHUM 3HAUYEHUsAM IS
OpraHu4eckux *kujakocted. Onpenenuts: 1) k03hHUIMEHTH TEMIO0TAA4H; 2) COCTABUTh CXEMY
amnmapara.

3AJTAYA Ne30

B cranbHo# (Mapka ctanu Ct.3) KOKyXOTpyOHBIN KUIISITUILHUK, UMEIOIIUi 61 TpyOy nuameTpom
25012 MM u BBICOTOM 1 M, mOCTymaeT mpu Temieparype KUMeHus U ucnapsercs npu 760 Mm pT.
CT. ToJiyosl. Temno MOABOAMUTCS OT KOHAEGHCHPYIOLIETOCS B MEXKTPYOHOM HPOCTPAHCTBE
HACBIIIEHHOTO BOJSHOTO Mapa ¢ jaBieHueM 2 atu. Konnencar He oxnaxaaercs. KoapduuneHnTst
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TEIUIOOT/a4M CO CTOPOHBI Mapa U KUIIAILIEro TosyoJla paBHbI cooTBeTcTBeHHO 10500 m 1630
Br/(M*>K). IloTepsamu Temna npeHeOpedb, IOBEPXHOCTH TPYO CUUTATh HE3ATrPA3HEHHBIMA.
Onpenenuts: 1) pacxoj rperomiero napa; 2) pacxoa UCIapsIeMoro ToIyoJia;
3) cocTaBUThH CXEMY ammapara.
3AJTAYA Ne31
Bo BHytpenHeil TpyOe auamerpom 29013 MM cranbHoro (mapka cranu Ct.3) TOpU30HTAIBHOTO
IBYXTpyOHOTO TermnoobMmennuka Harpepaercs 0,75 m/u Bogsl ot 20°C mo 50°C. Harpepanme
IIPOBOJIUTCS HACHIIIIEHHBIM BOJISIHBIM IIapoM ¢ AaBiieHueM 2 ata. KoagduuuenT teroornaun ot
mapa K cTeHke BHyTpeHHeil Tpy6os1 12200 Br/(M%K). TepMudeckre cONpOTHBIICHHS 3aTpsi3HEHHIA
CTEHOK Y4eCTb IO HUX CPEIHUM 3HAYEHMSIM JJIs BOJbl CPEIHEr0 KauecTBa M BOJSHOIO Iapa.
Omnpenenuts: 1) 1uHy TpyOBl TEIII00OMEHHUKA;

2) pacxo/1 IPeroIIero mapa; 3) COCTaBUTh CXEMY arapara.
3AJJAYA Ne32
Bo BuyTpennelr Tpyde muamerpom 27[12,5 MM crampHoro (Mapka cramu Cr.3) AByXTpyOHOTO
TertoooMenHnka oxnaxkaaercss 2000 kr/4 tosyosia oT ero Temmneparypsl kumeHus no 40°C.
Hasnenne 760 MM pt. cr. OxyaxaeHue NMPOU3BOAUTCS BOJIOM, JBIKYIIEHCS MPOTUBOTOKOM.
Temneparypa Boasl Ha Bxoge B ammapar 15°C. Pacxox Bomel 6,1 M4, Kosdoumument
TeMNOOTAauM OT CTEHKHM TpyOsl K Boje coctaBaser 1400 Br/(M*K). Tepmmueckumu
COMPOTHUBIICHUSIMU 3arpsi3HEHUI cTeHOK mpeHeOpeus. Ompenenutsb: 1) Temreparypy BOABI Ha
BBIXOJI€ UX TEIJIOOOMEHHMKA; 2) ATUHY TPYObl TETJI000MEHHHKA;

3) cCoCTaBUTH CXEMY arlnapara.
3AJJAYA Ne33
B tpy6e 3meeBuka oxmaxmaercs 3500 kr/g 100%-H0# ykCyCcHOM KHCIOTHI OT Temneparypsl 60°C
no 36°C. IloBepxHOCTh Terionepeaaun 3MeeBHKa 15 MZ, auameTp BUTKa 450 MM.
KoHcTpyKkImOHHBIN MaTepuall 3MeeBUMKa — HEprKaBeromasi craib. OXJaxJIeHUe MPOU3BOAUTCS
BOJIOH, NBIDKYIIEHCS TMPOTUBOTOKOM, KOoTopas HarpeBaetrcs oT 15°C mo 27°C. Imametp TpyO
3meeBuka 51013 mM. [lotepu Tema He yUUTHIBATh. TE€pMHUYECKUE COMPOTUBIICHUS 3arpSA3HEHUI
CTEHOK TpyObl 3MeeBHKa Y4eCTb MO CPEJAHHUM HMX 3HAYCHHSIM Ui YKa3aHHBIX TEIIOHOCHUTENEH.
[Torepu Tema He yautbiBath. Onpenaenutsb: 1) KoahPUIueHT TerIooTaaun OT HOBEPXHOCTH TPYO
3MeeBHKa K BOJIE; 2) COCTaBUTh CXEMY ammapara.
3AJJAYA Ne34
Haceimennsiii map Tosyona B konudectBe 1000 kr/da koHmeHcupyercs npu 760 MM pT. CT. B
KOJIBIIEBOM IPOCTPAHCTBE JBYXTpPYOHOro TeroooMeHHuKa. [lo BHyTpeHHeH TpyOe MmpoTekaer
4000 xr/4 Boawl ¢ HauanbHOUM Temmneparypoir 10°C. KoaddumueHTsl TemiooTsaqm co CTOPOHBI
apa ToJIyoJa ¥ BOJBI paBHEI cooTBeTcTBeHHO 1160 1 960 BT/(M?-K). TonmmHa CTeHKH TPYOHI,
BBITIOJIHEHHOW U3 cTanu (Mapka ctanu Ct. 3), cocraBiser 4 mm. [lotepsimu Temna npenedpeyb,
CTeHKH TpYO cuuTaTh He3arps3HEHHBIMU. OmpenenuTsb: 1) cpenHue TeMneparypbl BHyTpeHHEH U
BHEIITHEH MOBEPXHOCTEH CTEHKU BHYTPEHHEH TPYOBbI; 2) COCTaBUTH CXEMY arrapara.
3AZTAYA Ne35
B kounblieBoM mpocTpaHcTBe cTanbHOro (Mapka crainu Ct.3) ABYXTpyOHOTO TeriooOMeHHUKa
KOHJeHcupyeTcs Tpu 760 MM pT. CT. HACBILIEHHBIN Map M30MPONUIOBOTO ciipTa. OTBOA Teria
KOHJIGHCAllUM TMPOU3BOAUTCS BOJOM, HarpeBarwmeiics or 12°C mo 26°C. Pacxon BOIbI BO
BHyTpeHHel TpyOe nuamerpom 3613 mm coctaBister 1300 kr/u. KoagduuueHT temnnoornauu co
cTopoHsl napa pased 1080 Br/(M*K), motepu Temna B OKpY/KAKONIyI0 cpely COCTaBiIsioT 3350
k/Dx/4. TepMudeckuMHU CONTPOTUBIICHUSIMU 3arpsi3HEHUI cTeHOK TpyO npeHeOpeub. OnpenenuTs:
1) nHy BHYTpeHHel TpyObl TerooOMEHHHKA; 2) pacXo/l TPEIOIIEero napa; 3) COCTaBUTh CXeMY
amnmapara.
3AJTAYA Ne36
Mertanon B koiuuectBe 80 T/4 mocTymaer B TpyOHOE MPOCTPAHCTBO OJHOXOJIOBOTO
KOXYXOTpyO4aToro TemIooOMeHHUKa, rie HarpeBaercs ot 15 mo 40°C ropsueit Boaou,
MOCTYMHAIONIEH B MEXXTPYOHOE MPOCTPAaHCTBO U oxnaxkaaromieiics ot 90 1o 40°C. TermooOMeHHUK
umeer 111 1py6 mumamerpom 25012 mm. KoadduuumeHT TemnooTnaun OT BOABI K HapY:KHOM
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nosepxuoctu Tpy6 930 Br/(M? K). Onpenenuts: 1) kod(pPUIHEHT TEMIOOTAAYH OT BHYTPEHHEH
MOBEPXHOCTHU TPYO K METaHOIY; 2) ATUHY TPYO TEIIooOMEHHHUKA.

3AJJAYA Ne37

st oXJmaXKAeHUsT BOJBI, TOCTYMHAIONIEH BO BHEIIHIO TPYOY ABYXTPYOHOTO TErI00OMEHHHKA,
HCII0JIb3YETCSl XOJIOAUIIBHBIN pacco (pacTBOp XJIopuJa Kalblius ¢ KOHIeHTpanuei 24,7% macc.)
Harpearomuiics ot -25°C no -15°C. Cpennsis temneparypa Boabl 4°C. Jluamerp BHyTpeHHEN
TpyOBl TermooOMeHHHMKA 25012 MM, mmHa 3 M. Onpenenuth BO CKOJBKO pa3 yBEITHYUTCS
KOA(QQHUIMEHT TEIIo0Taaul OT paccoiia K IMOBEPXHOCTH TPYOBI, €CIIM CKOPOCTH JBHKCHHUS
paccona yBenmuuth ¢ 0,1 m/c o 1,2 m/c.

3AJTAYA Ne38

B TpyOHOM mpoCTpaHCTBE OJTHOXOJOBOTO KOKYXOTPYOUaTOTO TEINIOOOMEHHHMKA HarpeBaeTcs OT
15 no 42°C merunoBbiii cnupt, pacxon 81 1/4. B MexTpyOHOM MpocTpaHCTBE MPOTUBOTOKOM
MPOXOJUT BOJA, TeMreparypa kotopoit uamensiercst ot 90 no 40°C. KoaddunmeHT TermooTaaun
OT BOJIBI K HapyKHOI moBepxHOCTH Tpy6 840 BT/(M?-K). Uncno tpy6d Temmooomennuka 111, ux
BHYTpeHHUI tuametp 25%2 mm. [Ipu pacuere yuecTb TEpMUUECKUE CONTPOTUBIICHUS 3arpsi3HEHUI
ctenok. OmnpenenuTs: 1) 00BEMHBINA pacxon Boabl (M>/4); 2) KOdDOUIHEHT TEMIOOTAAYH OT
MOBEpXHOCTH TpPyO K MeTaHoiy; 3) KkoadduuueHT Tervionepenaur; 4) MTOBEPXHOCTb
TeIUIoNepelauy U JUIMHY TeII000MEHHUKA.

3AJJAYA Ne39

1o KoBIIEBOMY TPOCTPAHCTBY FOPU30HTAIBHOTO ABYXTPYOHOTO TETNIOOOMEHHUKA CO CKOPOCTHIO
0,9 m/c nBuxetcst 98%-Hast cepHast KucaoTa, oxiaxaasick oT 80 mo 64°C. Bo BHyTpeHHeH TpyOe
TEIUTI00OMEHHHMKA TTPOTHBOTOKOM JIBMDKETCS Boja, HarpeBasch oT 20 mo 50°C. duamerpsl TpyO
54[14,5 n 2613 Mmm. Kod(hDHIMEHT TemnooT1aun 0T MOBEPXHOCTH TPyOH! K Boge 1400 Br/(m?-K).
Ompenenuthb: 1) K03POUIHUEHT TEIUIOOTAAYU OT CEPHOM KHUCIOTHI K MOBEPXHOCTU TPYOBI; 2)
ko3 durmenT Temonepeaaun; 3) NIMHY TPYO TETNIO0OMEHHUKA.

3AJTAYA Ne40

B cranpaBIX TpyOax muamerpom 25012 MM 0JJHOXOJ0BOTO KOXKYXOTPyOUaTOTO TEIIOOOMEHHUKA
co ckopocThio 0,75 M/c mpoxoauT ToryoJ1, HarpeBasick oT 20°C 1o Temnepatypsl kuneHus. Harpes
OCYILIECTBJISIETCS] HACHIIIIEHHBIM BOJISIHBIM IMapoM, uMerolieM Aasinenue 1 atu. Pacxon mapa 3 1/4.
Koa¢hduIMenT TemmooTaaun co cTopoHbl mapa pasen 10000 Bt/(m?K). Omnpenemuts: 1)
MOBEPXHOCTh TEIJIONEpeaayH; 2) YUCIO U JAIUHY TPyO TErIoOOMEHHHKa; 3) COCTaBUTh CXEMY
anmapara.

3AJTAYA Ned1

B xonbiieBoM 3a30pe ABYXTPYOHOTO TEIJIOOOMEHHMKA JBMXKETCS BojAa co ckopoctbio 0,5 m/c,
HarpeBasich ot 22 110 46°C. Bo BHyTpeHHEH TpyOe quamMeTpoM 45 [12 MM IPOTUBOTOKOM JIBHKETCS
XJIOpOEH30J1 OxXJaxaasch oT Temreparypbl kunenus ao 50°C. Pacxon xmopOensona 3 T1/4.
Koa(hdHIMEHT TEmI00TAa49u co cTOpoHsl xiaopbenszona 530 Br/(M?-K). TemaoBeIMU MOTEpPSIMH
npeneOpeus. [Ipu pacuére ydecTs TepMUYECKUE CONPOTUBIEHUS 3arps3HeHuid. Onpenenuts: 1)
JMaMeTp BHEIIHEW TpYObl; 2) MOBEPXHOCTh TEIUIONepeaaun; 3) COCTaBUTh CXEMY arrmapara.
3AJTAYA Ne4?2

B crampupix T1pyOax (mapka crtanmu X18H10T) 49eThIp€XX0oA0BOro KOXYyXOTpyO4daToro
TEIUNIO0OOMEHHUKA JIBIKETCS HUTpoOeH30i1 HarpeBasich oT 20°C m0 TemmepaTypbl KUIECHMS,
HACBILIEHHBIM BOJSHBIM I1apOM, HaxoJsIMMcs Noxa JaBieHHeM 50 ara M NOCTyNawmIUM B
MeXTpyOHOE mpocTpaHcTBO. Pacxoa mapa 10 1/4. KoadduuueHT Temnoorjauu co CTOpoHbI napa
9000 Br/(M**K). Tlpu pacuére npeHeOpedb TEIIOBHIMU MOTEPSAMH M TEPMUYECKHMH
COINPOTHUBJIEHUSIMH 3arpsizHeHuil. OmnpenenuTs: 1) MOBEPXHOCTH TEIUIONEpeNaud; 2) YUCIO U
JUIUHY TpYO TenI000MeHHHKa; 3) COCTaBUTh CXEMY allnapara.

3AJTAYA Ne43

Hns monmorpea 0,25 n/c meranona ot 20°C 1o Temmeparypbl KUIEHHS HMCIIOJIB3YETCsS
HACBILLIEHHBIA BOJSHOW Map mnoja JaBieHHeM 4 ara. HarpeB ocyliecTBiseTcss B 3MEEBHKE
quamerpoMm 20012 MM, AIUHON 5 M, COCTOSIIMM U3 5 BUTKOB C AuameTpoM BUTKa 310 MM.
Omnpenenuts: 1) pacxon napa; 2) 3anac 1o NOBEPXHOCTH TEIIONEpeIauu.
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3ATAYA Ned4

[To 3meeBuky mpoxomut 1,5 T/4 Tomyona, oxmaxnatomerocs or 90 mo 30°C. OxmaxknaeHue
MIPOM3BOIUTCS BOJIOH, Harpesatotieiics ot 15 mo 40°C. Tpyba 3MeeBHKa CTallbHAs TUAMETPOM
57(13,5 mm. Kosddurment temnoornaun co cTopoHsl Boasl 580 Br/(M?K). duamerp BHTKA
3meeBuKa 0,4 M. Onpenenutb He0OXOAUMYIO JJIMHY 3MEEBUKA U PacX0/]] BOJIbl, YUTs TEPMUUECKUE
COINPOTUBIICHUS 3arPSA3HEHUN CTEHOK.

3AJJAYA Ne45

B temnooOmeHHuKe «Tpyba B TpyOe» MPOU3BOIMUTCS OXJIAXKACHUE ITAHOJIA OT TEMIIEPATYypPHI
kunenus 10 20°C, Bo10H, MOAArONIECHCS B KOJIBIIEBOH 3a30p M UMEIOIIEH HAYaIbHYIO TEMIIEPATypy
7°C. Cxopocth TeueHHs: MeraHosia 1,5 m/c, Bogsl — 2 m/c. TemiooOMeHHUK COCTOUT U3 TPyO
mramerpamu 42013,5 u 25003 mm. TpyOsl TemnmooOMeHHuKa 3arps3HEHHBIC. OnpenenuTs: 1)
KOHEYHYIO TeMIIepaTypy BOJbL; 2) KO3 PUIIMEHT

Teruionepeiaun; 3) MIoma b IOBEPXHOCTH TEIUIONEpeIauy U JJIMHY TEII00OMEHHHUKA.
3AJTAYA Ned6

B MexTpyOHOE MpOCTPAHCTBO KOXKYXOTPyOUaTOro KOHJEHcaTopa MoJaércs Mpd HOPMaJIbHOM
aTMoc(epHOM JAaBlieHUH napbl OeH301a. OOpa3yromuics KOHIEHCAT OTBOJUTCS 0€3 OXJTaXKIEHUSI.
B kadecTBe XJajareHTa UCHOJb3yeTCs BOJAA, MOCTyHAKOIIasi BO BHYTPUTPYOHOE MPOCTPAHCTBO U
Harpesaromasicsa ot 20 1o 30°C. CkopocTh BOAbI BO BHYTPUTPYOHOM NMPOCTPAHCTBE COCTABIISET
1,5 m/c. XapakTepuCTHKH KOHACHCATOpa: quameTp Tpyo 2512 MM, muHa TpyO 3 M, 4ucio Tpyo
384, uncino xomoB 6. TepMHUUYECKUMHU CONPOTHUBIECHUSMHU 3arpsi3HEHUI CTEHOK NpeHeOpedb.
Ompenenuth: 1) pacxon Oenszona; 2) kodhduIueHT TemiooTAaun; 3) 3amac Mo IJIOMIAan
MMOBEPXHOCTHU TEIUIONEpeIayn.

3AJJAYA Ned7

B TennoobMeHnHuke «rpyda B TpyOe» MPOU3BOIUTCS OXJIAXKICHUE METAHOJIa OT TeMIepaTypbl
kuneHust g0 25°C, BOmOHM, Mmojarouieics BO BHYTPEHHIO TpyOy M WMEIOIIEH HadalbHYIO
temmneparypy 10°C. Ckopocts Teuenus metanona 0,5 m/c, Boasl — 1 m/c. TemmooOMeHHUK COCTOUT
n3 Tpyd mumamerpamu 42013,5 m 25013 mm. TepmMuyeckumMu CONMPOTHBICHUSAMHU 3arps3HEHUI
npeHedpeus. OnpeaenuThb: 1) KOHEYHYIO TeMIIEpaTypy BOIBI;

2) xoxbdUIMEHT Teruionepeaaud; 3) IUIOMAah IMOBEPXHOCTH TeIUIoNepenayl W JJIUHY
TEII000MEHHHUKA.

3AJTAYA Ned8

B cranbubIx TpyOax nuameTpoM 25%2 MM OJIHOXOJ0BOTO KOXKYXOTPyO4aToro TemiooOMeHHUKA
co ckopocTbio 0,75 M/c mpoxoauT ToryoJ1, HarpeBasich oT 20°C 1o Temnepatypsl kuneHus. Harpes
OCYILIECTBJISICTCS] HACHIIIICHHBIM BOJISIHBIM MapoM, uMeromieM aapinenue 1 atu. Pacxon nmapa 3 1/4.
Koa¢hduIMenT TemmooTaaun co cTopoHbl mapa pasen 10000 Bt/(m?K). Omnpenenuts: 1)
MOBEPXHOCTh TEIUIONEpeaayy; 2) YUCIO U JIUHY TPyO TErIo0OMEHHHKA; 3) COCTaBUTh CXEMY
amnmapara.

3agaua 29

Omnpenenure kodpdunueHt quddys3un azora B Bo3ayxe npu temmeparype 30 °C u naBnenun 1
krc/cm?. CpaBHUTE TIOJTydEHHOE PACUETHOE 3HAUYEHHE C IKCIIEPUMEHTATBHBIM.

3agaua 30

Omnpenenure ko3¢p¢unuent nuddy3un staHonsa B Boje npu temmeparype 50 °C. CpaBHure
IIOJIyYEHHOE pAaCYE€THOE 3HAYEHUE C KCIIEPUMEHTAIIBHBIM.

3amaua 31

Omnpenenure korxpuureHT tuddy3un 3TaHosa B Boje npu remneparype 50 °C, cuuras pactBop
CHJIbHO pa30aBieHHbIM. CpaBHUTE MOTy4YEHHOE PacUETHOE 3HAUEHUE C IKCIIEPUMEHTATbHBIM.
3agaua 32

B a6copbepe noj nasnenreM 1 kre/cM? HpOM3BOAUTCS MOTTIOIEHHE aMMHUaKa BOJIOH U3 ero cMecH
¢ Bo3ayxoM. CunTtasi paBHOBECHYIO JIMHHIO MIPSIMOM, HAlJUTe ypaBHEHHE PAaBHOBECHOM JIMHUH B
OTHOCHUTEIIbHBIX MACCOBBIX M OTHOCUTEIHHBIX MOJIbHBIX KOHIICHTPAIUSIX, €ClIi KOHCTaHTa ['eHpu
B yCJIOBHUAX abcopOiuu coctaisier 1507 M pT. CT.

3agaua 33
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Juis ycnoBuit 3amaun 32 ompenenuTe KOJIMYECTBO IMOTIOMEHHOTO abCOpOTHBA, €CIM CTENeHb
noryomenus cocrasnsier 80 %, a Ha abcopOuuro momaércs 10 000 m3/4 ra3oBoil cMecu mpu
temmneparype 20 °C, copepxareii 15 % abcopOTuBa.
3anaua 34
Jus yenosuit 3aga4d 32 u 33 onpenenure pacxo] abcopOeHTa (MOTIOTUTENS) U COCTaB JKHUIKON
¢da3pl Ha BeIXOJE W3 abcopOepa, ecnu kKodhduimeHT n30bITKa mornotutens 1,4. OporieHue
abcopOepa MPOU3BOAUTCS YUCTHIM ITOTJIOTUTEIICM.
3anava 35
Jia ycnosuit 3amad 33 u 34 mocTpouTh pabouyr0 M pPAaBHOBECHYIO JIMHMM M OINpPEAEIUTHh
JBIDKYIIYIO CUJTY Tpoliecca abcopOouu.
3anaua 36
Bony HacelmarooT yriaekuciasiM razoM npu temneparype 15°C u pgaBieHun 2 Kre/cm2.
[TonyuenHslil pacTBOp nogaércs B gecopOep, rie NPOUCXOAUT yJaJIeHHE YIIIEKUCIIOro raza npu
temmneparype 40°C u paBnennn 1 krc/cM2. OnpeaenuTs KOHIEHTPAIUIO YTIIEKUCIIOTo Ta3a B BO-
Jie Ha BBIXOJIE U3 JlecopOepa U CTETIEHb U3BIICUCHMUS.
3anaua 39
PaccunTtath TOTOKH, COCTaBBI W (PU3HKO-XMMHYECKHE CBOMCTBAa (IUIOTHOCTH, BSI3KOCTD,
TEIUIOEMKOCTD, YICNBHYIO TEIIOTY (ha30BOTO TMepexojaa) B PEeKTH(UKAIMOHHOW KOJIOHHE, T
npousBoautcs paszneneHue 1000 kr/a cmecu Mmetanoa-BoAa. CojaepkaHne METaHOJa B UCXOTHOU
cmecu 20% mour., B quctuiuiate 95% mout., B Ky0oBoit skunkoctu 5% moit. KoaddumumenT 3amaca
(IrerMBl ONpeNeNuTh IO YIPOMIEHHOMY YpaBHeHUI0 AHnepByaa-/xummnenna. [locTpouts x-y u
t-X,y AMarpaMmel, Ha X-y TUarpaMMe IOCTPOUTh pabovre JTMHNH.
3anaya 40
Jnst ycnoBuid 3amaun 39 ompenenauTh TEIJIOBYIO HArpy3ky aediermMaropa W KUIMSTHIIBHHKA
peKTUu(UKAIUOHHONW KOJOHHBL. CMech MmoaaéTcsl Ha peKTU(UKAIMIO HATPETON 10 TeMIlepaTyphbl
kunenus. [lorepu tenna coctaBisAroT 5% OT TENIOBOW HArPYy3KH KUIMATHIIBHUKA.
3amaua 41
Jlnst yenoBuit 3amauu 39 paccuuTarh quaMeTp PeKTH(GUKAITMOHHONW KOJIOHHBI, €CITH:
a) KOJIOHHA HacaJ0yHasl, 3alojJHeHa B HaBai KoibllamMu Pammra pasmepom 50x50%5 mwm; 0)
KOJIOHHA TapenbyaTasi C CHTYaTbIMU TapeiKaMu;
B) KOJIOHHA TapelibyaTasi ¢ KOJIMayKOBBIMH TapelkaMu, IuaMeTp Koimnadka 60 MM, pacCTOSIHUE OT
BEPXHEro Kpas KoJmauka JI0 BbIlIepacnoaoxkeHHon tapenku 0,5 M.
3amaua 42
s ycnoBuit 3amaun 41 paccuuTarh YMCIIO €IUHHI] IIEPEHOCA, BBHICOTY €IUHHIIBI IIEpeHoca U
BBICOTY HACaJIKH, eclid Ko3(pPUIMEeHT Macconepeaun Al BepXHEH 4acTU KOJOHHBI COCTaBIIsIET
0,033 xkmons/(M?-¢), s HikHeit 0,041 kMoms/(M2-¢).
3anaya 43
Jnsa agcopbunonnoit ourictku 40 %-To BOJHOTO pacTBOPa 3TUIIOBOTO CIHPTA OT MpUMeEcel B
ancopOep nuamerpom 0,8 M 3arpyxeno 180 kr aktuBupoBanHoro yris mapku CKT- 4.
Hunuaapudeckue rpaHyibl Yris uMeroT auamerp 1 MM, BeicoTy 3 MM. Kaxymiasics: mioTHOCTh
yactun 670 Kr/mM>; HachIHAS UVIOTHOCTh rpanyn 430 Kr/M°.
3a 1 yac B anmapate ounmaercs 90 M sxuaKkocTu npu Temmeparype 20 °C. OnpeaenuTs:

1) PexxuM TeYeHUS KHUIKOCTH B CIIOE.

2) T'upaBiaryeckoe COMPOTHBIICHUE 3EPEH.
Paznen 4. Ilpoumecchl M ammaparbl pa3jejieHHsi TIeTeporeHHbIx cucreM. (OcHOBHBIE
THIPOMEXaHNYeCKHe MPOLecChl)
3agaum A1 CaMOCTOSITEIbHOM PadoThI HA CEeMHUHAPAaX
3agaua 44
14 %wmacc. (1o npocymku!).
Teépaple yacTHIBI OCaka UMEIOT MIOTHOCTh, S = 1600 kr/m®; pasmep wyactui (auamerp
skBUBaJieHTHOTO mapa) do = 200 mxwm; dakTop dpopmsr [1 = 0,3.
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Paccunrath ynenbHOE CONPOTHUBIIEHUE CIIOS OCAKa.

3anava 45

@uIbTPOBAIBHBIN IATPOH U3TOTOBJICH IIPOKATKOM U CIIEKAHUEM IIOPOLIKA TUTaHA. JIMCT marpoHa
TOJIIMHOW 4 MM HMEeT MOphl PasMEpoOM 5 MKM; CONpPOTHBIICHHE 3TOH (HIBTPOBAIBHOU
TIepEeropo KK, HaliIeHHOE Py 1a60PATOPHBIX HCIIBITAHUSX, cocTaBnser 2,8-1010 ML,
Paccuurarp 105110 CBOOOJHOTO CEUEHHUS IEPETOPOJIKH.

3anaua 46

PaccuuTath yznenbHOE CONMPOTHBIICHHE OCANKa, COMPOTHBIICHUE (PUIBTPYIOMICH MEPETOPOJIKU H
BpeMsl (DUILTPOBAHHS HA TIPOMBIILIEHHOM HyT4-(QHIBTPE MIomanpio 10 M? Ipy H36BITOYHOM
naBnennu 1,5 atm m temmeparype 20°C 15 m® Bommoii cycmensunm, coxepxkamieii 10% (06.)
TBEPAOU (a3bl, €CIU MPH JTA00PATOPHOM HCTIBITAHHH Ha (GuibTpe quamerpoM 10 cM 3a 5 MUHYT
obu10 TostyyeHo 0,4 1 gunbtpara, a 3a 30 munyt — 1,2 1. [lopazHocTs ocaaxa cocrasiser 0,3.
Onpenenuth BpeMsi IPOMBIBKH OCaJKa, €CIM 00bEM MPOMBIBHON BOJBI BTPOE MEHbIIE 00BEMA
¢unbTpara.

3anaua 47

Paccunrarh moBepxHOCTh OapabaHHOTO BaKyyM-(pUIbTpa, HAa KOTOPOM MPOU3BOANUTCS pa3JieieHHue
15 1/9 cycnen3zun Mena B Boje npu temrepatype 20°C. Honst BEpoit daszel B cycniensun 10%
(Macc.), BIaXXHOCTh mnostydeHHOro ocanka 20% (macc.), GuiabTpaT MPaKTUYECKH CBOOOJECH OT
TBepAoH ¢a3zbl. [loms norpyxeHHoi nosepxnoctu punbstpara 0,35. Ilokazanus Bakyymmerpa 650
MM pT. cT. YacToTa Bpamenus 6apabana 0,4 munt. YiensHoe compotuierne ocanka 5-10% m?,
CONpOTHBIEHHE (PUILTPOBAILHOM neperopoaku 810 M2,

3amaya 48

Onpenenuth HEOOXOAMMOE YHCIIO MapaljIeNIbHO PadOoTaOIUX HYTUY-(QUIBTPOB AuameTpoM 1,2 M
Kb, B KOTOPBIX OTACINSAIOTCA KPUCTAIUIBI COABI OT €€ HACBHIIIEHHOTO BOJHOIO pacTBOpa Mpu
MI0THOCTH pacTBopa 1168 xr/m3. Conepixanue TBEpO# (Ba3bl B CycHeH3HH 5 YoMacc.; BIAKHOCT
noJjiyqaemoro ocajka 45 %macc.

He 6onee yeM 3a 60 MHHYT Hajo HOdydaTh 5,4 M° QuUIbTpaTa, MPaKTHYECKH CBOOOIHOTO OT
TBEPJIBIX YACTHII.

OuUIbTpOBaHUE MTPOBOAUTH NP pazpexkeHuu 510 MM pT. CT.

ONBITAMH YCTAaHOBJIEHO, UYTO yJeJdbHOE CONpPOTUBJIEHHE ocajgka cocTaiser 8,64-101 M2 a
COnpoTHBJIeHHE DUIBTPOBANBHOI neperopoaku 2,03-10° ML,

Onpenenuth Tak ke, Kakas mMacca ocajgka OyJneT mojydeHa, M KakoBa OyJIeT ero BbICOTa Ha
¢bubTpe N0 OKOHYAHUU TIpoliecca?

3amaua 49

Ha ¢unbrp-npecce, cocrosimum u3 pam pasmepom 1000010000045 MM u umeromuM oOIIyIO
IJI0IIA/Ib TOBEPXHOCTH (pUILTpoBaHus 80 M2, IIpeanonaraercs pasaesiaTh 18 T BOJHOM CyCleH3uu
HEpPacTBOPUMOTO BeIIeCcTBa, coaepxanieit 8 Yomacc. TBEpmOH ¢a3bl ¢ MIOTHOCTHIO yacTull 2000
kr/m3,

Koneunas BaaxxHOCTB Ocagka MoxkeT ObITh 36 % Macc.

Temmneparypa pasznensiemoit cycrienzuu 30 °C.

U3BecTHO, 4YTO y/AeldbHOE CONMpPOTHBIEHHME cCjos ocagka cocraBuser 2,91-10% w2 a
CONpPOTHUBIIEHUE (UILTPOBaATbHOM neperopoaku 1,22-10 M2,

Omnpenenuth, Kakoe JaBJlI€HUE CYCHEH3MM Ha BXoje €€ B (HIbTp (IO MOKA3aHUI0 MaHOMETPA)
JOJIKEH cOo371aBaTh HACOC, YTOOBI cTaus GUILTPOBAHUS 3aHMMala He Oosiee 20 MUHYT.
Bo3moxHO nu oTdunbTpoBaTh Ha JaHHOM GUIBTPE Bce 18 TOHH MpHU 3aJaHHBIX YCIOBUAX 0€3
OCTAaHOBKH armapara Ha OYHCTKY?

3agaua 50

B BeprukansHOM mmmHApuueckoM ammapare «KCy» mpou3BoaUTCS OXJaxkaeHHE CHEPUUECKUX
IpaHyll HUTpaTa aMMOHHUS B OTOKe aTMoc(epHoro Bo3ayxa. Bo3nyx, umeromuii remmneparypy 23
°C, npu armochepHOM JaBiieHUH 733 MM PT. CT. MOAAETCS MOJ| PEIETKY anmapara ¢ pacxoaoM
150000 M*/u (B mepecuéTe Ha HOPMaJbHbIE YCIOBHs!).
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OxJakaeMble TPaHY/Ibl C Kaxyllehcs IIoTHocThio [1S = 1660 xr/m® mmeror cremyrommii
(paKIMOHHBIN COCTAB:

Dpakuusi, MM 1..2 2..3 3..4 4..5
Coneprxkanue yactuil, YoMacc. 11,3 82,7 4,3 1,7
Cpenunii tuametp rpanyn ppakmmm, mm 1,41 2,45 3,46 4,47
HachImHas mIoTHOCT 3TUX Tpanyn [uac = 860 kr/m>.

OmnpenenuTh HIKHUN U BEPXHUN MPEAETBl CKOPOCTH BO3MyXa, IPU KOTOPHIX BO3MOXKEH PEXKUM
TICEB/IO0KIKEHUSL.

KonTpouabHblii pabora

KonTposabHas padora no teme 1

LlenTpoOeXHBII HACOC TOAAET OPTraHMYECKYIO JKUAKOCTh (AaHWJIMH) M3 OTKPBITOW EMKOCTH B
HaIopHBIA 0ak, HaxosAuics Beie Ha 2 M. Pacxon skuakoctu coctasisier 0,5 /4. Hanmopusrit
0ak HaxoJUTCS TOJ HU30BITOYHBIM JaBiieHueM 1,8 atu. ATMocdepHOe NaBJICHHE COCTaBIISET
741 mMm. pT. cT., Temneparypa 40 °C. BeacbiBaroniuii TpyoonpoBoa umeet auamerp 20%2,5 MM u
JUIMHY 5 M, HarHeTaTelbHbI TpyOompoBoa auameTp 14x3 mm u jymHy 8 M. Koadduuuent
TUIpaBiInuecKkoro TpeHus (ko3dduurent lapcu) npuHATH A1 000UX TPyOOIPOBOJIOB PABHBIM
0,06. CyMMa MECTHBIX CONPOTHBIIEHMH BCACHIBAIOLIET0 TpyOompoBoda 6,5, HarHeTaTeIbHOTO
Tpybomnposona 37.

Onpenenure:

1) motepu Harmopa BO BCACHIBAIOIIEM M HATHETATEIILHOM TPYOOTIPOBOIaX

2) Hamop Hacoca, He0OX0AUMBIH /17151 pabOThI HA TAHHYIO CETh

3) MakCUMaJIbHYIO BBICOTY BCACBIBAIOIICH JIMHUM, €CJIHM YHCIO 000OpOTOB padouero Koieca
neHTpooexxnoro Hacoca 2900 06/MuH

KonTpoabHasi padora mo reme 2

BrinosHuTe moBepoUHbIN pacyEéT BEPTUKAIBHOTO KOKYXOTpyOUaTOro noAorpesares, B KOTOPOM
npou3BoauTCs HarpeB 124 1/4 opranmyeckoit kuakoctu (Meranon) ot 20 °C mo 58 °C. ms
HarpeBaHUs HCIIOJB3YeTCS HACHIIEHHBIM BOJSHOW Tap, TMOJAIOIIMICA B MEXTpyOHOE
MPOCTPAHCTBO TEIUIOOOMEHHUKA TOJT HM30BITOYHBIM JaBJIeHHMEM 2 Krc/cM?.  ATmocdepHoe
nasieHue 745 Mm pt. cr. TermmoBeiMu oTepsiMu nipereOpeus. [Ipu pacuére yuecTs 3arps3HeHUs
CTEHOK TPYO TETIOOOMEHHUKA.

XapaKkTepuCTHUKU TEII00OMEHHUKA!

I[Tnomass nosepxHocTH A = 61 M?%, TuameTp koxyxa D = 600 MM, aamHa TpYO L = 3 M,

arameTp Tpyo 25x2 MM, unciio xoa0B K = 1, uucio tpyo N = 257

KonTpoabHasi padora mo teme 3

B HempepbIBHO JeiicTByIOIeM HacagouHOM alOcopOepe MPOU3BOAUTCS YJAaBIMBaHUE MapoB
OeH30J1a U3 TApPOBO3AYIIIHONH CMECH YUCTBHIM COJIIPOBBIM MACIIOM IMPH CIEAYIOUIUX YCIOBUSX:

1) IpoussoaurensHOCTL abcopbepa 1000 M3/4 mapoBo3ayIIHOI cMecH;

2) JlaBnienue B abcopoepe 760 mm pT. cT, Temneparypa 30°C;

3) Coneprxanue OeH301a B HCXOIHOU cMecu 5% 00.;

4) VnasnuBaercs 80% mocrtynaromiero B abcopbep O6eH3oia;

5) Konrentparss OeH30j7a B BbITEKaromeM u3 abcopbepa Mmacie coctasiaser 75%, ot

y . X, =0,75-X*(Y,).
PaBHOBCCHOU C KOHIOCHTPALMCHU BXOIAIICTO I'a3a )

6) Juamerp abcopbepa 1 m;

7) Hacanka u3 kojern Pammra 25x25x%3;

8) Koaddurment cmaunBanus Hacaaku 0,95;

9) Koaddurment macconepenauu Ky = 0,7 kr 6eH30na/(M2-qac-Kr OCH30J1a/KT BO3]I.);

Y*=0,5-X

10) YpaBHeHME paBHOBECHOH JTHHUH
Onpenenuts:

1) BeicoTy Hacaaku

2) Pacxon nornorurens

CocrtaBuTh cXeMy amnmapara

(OTHOCI/ITCHBHBIC MaCCOBBIC ,Z[OJ'II/I).
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KonTpouabHnas pabdora no reme 4

B pexTH(UKanIMOHHYIO KOJIOHHY C CHUTYaTBIMH TIEPEIMBHBIMU TapelikaMd TIOCTYHaeT Ha
paznenenne OMHapHas cMeCch OEH30JI-TONIYOJ, coiepkaHue OeH3oma B kotopoit 35 % macc. B
mporecce pasfeneHus moyydaror 3,6 T/4 aucTwiuiara, coxaepxkamero 94 % macc. GeHsona, u
KyOOBYIO KHJAKOCTb, cofepxkairyto 94 % macc. tonyona. JlaBneHne B KOJOHHE HOPMAlbHOE
arMocgepHoe. OTHOCHTENBHAS JIETY4eCTh KOMIIOHEHTOB ITOCTOSTHHA U paBHa 2,5.

OrnpenenuTs:

1) MaccoBble pacxo/ipl HCXOJHON CMECH U KyOOBOH YKMJIKOCTH

2) diaerMoBOE  YHUCIO, HaAs MpeIBapUTEIbHO MHUHHMAIbHOE (JIETMOBOE YHCIO, |

. R=13-R_. +0,3
BOCIOJIB30BABIINCH KOoppesuneit xuuiniienia min
3) AuameTp KOJOHHBI MO €€ HUXKHEMY CEUEHUIO, IPUHSB TEMIEPATypy KUIAKOCTH U Mapa B 3TOM
cedyeHuu npudnusuTensHo pasHbiMu 110 °C
4) BeicoTy KoJIoOHHBI, eciiu Tapenbuathiii KI1J] komonHb! coctaBisier 60%, a pacCTOSIHUE MEXTY
tapenkamu 0,5 M
5) IMocTpouTth paboume TMHUN PEKTUDUKAITHOHHON KOJOHHBI
3.1.2. Metoanyeckue MaTepHaJbl, ONpeesIOlIde MNpoUeAyPbl OLEHUBAHHUS 3HAHMIA,
YMeHH, HABBIKOB M (MJIN) ONbITA AeSITEJIbHOCTH B X0/1€¢ TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
Keiicbl (cuTyanuu u 3a1a4u € 3aJaHHBIMHU YCJIOBUSIMH)

OOyyaromuiics JOKEH yMETh BBIIEIUTh OCHOBHBIE MOJIOKEHUS M3 TEKCTa 3aJadu,
KOTOpbIe TPeOYIOT aHAIM3a U CIIY)KaT YCIOBHUSIMHU perieHus. Mcxos u3 nocTaBiIeHHOTro Bompoca
B 3aJ1aue, MONbITaTHCS MAKCUMAJILHO TOUYHO ONPEAETUTh MPOOIeMy U COOTBETCTBEHHO PEIINUTD €€.

3amaun MOTYT pelaThCsi YCTHO W/WIM MUChbMEHHO. [Ipu pemieHuu 3afad Takke BaKHO
MpaBWJILHO Cc(OPMYIHpPOBaTH M 3amucaTh BOIMPOCHl, HauWHas C OoJjiee OOMMX M, KOHYas
YaCTHBIMH.

Kpumepuu oyenusanus — OleHKa yYUTBIBAET METOJbI U CPEACTBA, HUCIOJIb30BAHHBIE TIPU
pelIeHUN CUTYallMOHHOMN, TPOOIEMHOM 3a1a4u.

OneHka «omau4HO» CTaBUTCS B Cilydae, Korja 00yJaroImuics BbIMOIHIII 3aaHne (PEemi
3a/auy), HMCHOJb3ysd B IOJHOM OOBbEME TEOpeTHYeCKHWe 3HaHHS U MPAKTUYECKUE HaBBIKY,
MOJIy4YEHHBIE B Mpoliecce 00yueHusl.

OneHka «xopouioy CTaBUTCS, €M 00yUJaIOUIUIICS B 1[EJIOM BBIIIOJIHUII BCe TPEOOBAaHHUS, HO
HE COBCEM YETKO OIPENEIeTCs ONopa Ha TEOPETUUECKHE MOJIOKEHHUS, N3JI0KEHHbIE B HAYYHOU
JUTEpaType 1o JaHHOMY BOIPOCY.

OneHka «yodogremsopumesnibHo» CTaBUTCS, €CIIM 00YUYAIOUTUICS TOKa3all MOJI0KHUTEIbHbIE
pe3ynbTaThl B IPOLECCE PELICHUS 3a4a4H.

OueHka «Hey0081emeopumesbHoy» CTaBUTCS, €CIU O0yJaroliuiics HE BBINOJHWI BCE
TpeOOBaHUSL.

KonTpoabHasi padora

OneHuBaeTcss HE TOJILKO TIyOMHA 3HAHWI IOCTABJICHHBIX BOMPOCOB, HO U yMEHHUE
W3JI0KUTh MUCbMEHHO.

Kpumepuu oyenusanus: nocnenoBaTeIbHOCTb, IOJIHOTA, JOTUYHOCTh U3JI0KEHUS, aHAIU3
Pa3IMYHBIX TOUEK 3PEHHsI, CAMOCTOSITENIbHOE 000011IeHne MaTepuana. 3noxenne matepuana 0e3
(akTHUECKUX OINOOK.

OneHka «omauyHO» CTaBUTCS B ClIydae, KOTa COONIOIEHBI BCE KPUTEPHH.

OneHka «xopouto» CTaBUTCA, €Clid 0Oy4JaIOUTUIICS TBEPJO 3HAET MaTepual, rPaMOTHO U
[0 CYLIECTBY H3JaraeT €ero, 3HaeT MNPaKTUYECKyl 0a3y, HO JONyCKAaeT HEeCYIIEeCTBEHHbIE
MOTPELIHOCTH.

OrneHka «yodogremsopumesnbHo» CTAaBUTCS, €CIM 00YJarOIINUCS OCBOI TOJIBKO OCHOBHOM
MaTepHall, HO HE 3HA€T OTACIbHBIX I€TaJIel, JOIyCKaeT HETOUHOCTH, HEIOCTATOYHO NPAaBUJIbHBIE
(GOpMyITHUPOBKH, HapyllaeT IMOCIEeI0BATEIHHOCTh B W3JI0OKEHUM MaTepuala, 3aTpPYAHSETCS C
OTBETaMH, TMOKa3bIBa€T OTCYTCTBUE JAOJDKHOM CBSI3U MEXIY aHAJIW30M, apryMeHTauued u
BBIBOJIAMHU.

OneHka «HeyoognemgeopumenbHoy CTaBUTCS, €CIM OOyJaroIMiiCs HE OTBeyaeT Ha
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IIOCTABJIEHHBIE BOIIPOCHI.
3.2. OueHOYHbIe MATEPHAJBI /151 IPOBEIEHHUS MPOMEKYTOUYHOM aTTecTaluu
3.2.1. Kputepuu o1ieHKH pe3y/ibTaTOB 00y4eHHsl 10 JUCHHUILINHE (MOIYJII0)

I xana
OIlCHUBAHHS

PesynbraTsl
o0y4eHust

IToxa3aTen OlleHUBAHUS Pe3yJILTATOB 00y4eHHUs

OTJIMYHO

3Haer:

- oOyuwaromuiicsi r1yOOKO M BCECTOPOHHE YCBOMJI MaTepHal, YBEPEHHO,
JIOTUYHO, TIOCIEJ0BATENBHO U TPAMOTHO €T0 U3JaraeT, ONUpasiCh Ha 3HAHUA
OCHOBHOMH U JIOIONHUTENBHON JINTEPaTYpPHI,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHWH JeNaeT KBaJH(HUIUPOBAHHBIE
BBIBOJIBI M1 00001IIEHUsI, CBOOOTHO ONEPUPYET KATETOPUSIMH U TTOHSITHIMHU.

Vwmeer:

- oOydarommuiics yMeeT CaMOCTOSATENBHO W IPaBWIBHO pemarh ydeOHO-
npodeccHoHaNbHBIE  3aJadydl WM 3a/laHus, yBEPEHHO, JIOTHYHO,
TIOCIIE/IOBATENLHO U apI'YMEHTHPOBAHO U3J1araTh CBOE PEIICHHE, HCIIONIb3YsI
Hay4HbIe MTOHSTHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Bnaneer:

- O0ydarolMiics BiaJeeT PalMOHAILHBIMUA METOAaMU (C HCIOIh30BAHUEM
palMOHATIBHBIX METOMMK) PEIICHHS CIOKHBIX MPO(ecCHOHATBHBIX 3a/ad,
MIPEJICTABJICHHBIX JICJIOBBIMHU UTPaMHU, KecaMu U T.11.;

[Tpu perieHrn MpoAEMOHCTPUPOBATT HABBIKU

- BBIJIEJICHHS TJIAaBHOIO,

- CBSI3KOW TEOPETHMYECKHX TMOJIIOKEHUH ¢ TPeOOBaHUSIMU DPYKOBOASIINX
JIOKYMEHTOB,

- U3JI0’KEHHUS MBICJIEH B JIOTHUECKOI ITOCIEI0BATEILHOCTH,

- CaMOCTOSTENILHOTO aHanu3a (hakThl, COOBITHI, SBJICHUH, MPOIECCOB B MX
B3aUMOCBS3H U TUATEKTHUECKOM Pa3BUTHH.

XOPOLIO

3Haer:

- oOyyaromuiics TBepAO YCBOMJ MaTepual, JOCTaTOYHO TPaMOTHO €ro
U3JIaraer, ONupasiChb Ha 3HAHUS OCHOBHOU U JIOTIOJIHUTENIbHOU JIUTEPATYPHI,
- 3arpyassiercs B (OPMYJIMPOBaHWHM KBaTH(DUIMPOBAHHBIX BBIBOJIOB U
0000IIIeHN, omepupyeT KaTeropusMH M TOHATHAMH, HO HE BCeraa
MPaBUIIBHO UX BEpUPHULIUPYET.

YmMmeer:

- 00y4aloIMiCs yMeeT CaMOCTOATEIbHO U B OCHOBHOM IIPABMJIBHO peIlaTh
y4eOHO-TIpopecCHOHAbHBIE 3aaud WIM 33JaHHS, YBEPEHHO, JIOTHYHO,
HOCIEA0BATEIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pelIeHHe, He B
HOJTHOM Mepe MCIONb3ys Hay4HbIE MOHATHSA M CCBUIKM Ha HOPMATHUBHYIO
6a3zy.

Bianeer:

- o0ydJarouiics B ILIEJIOM BIAJEET PAIlHOHAIHHBIMH METOIAMHU pEIICHHS
CIIOXHBIX TIPOECCUOHATIBHBIX 33124, TIPEJICTABICHHBIX JIEIOBBIMU UTPAMH,
KelicaMu | T.].;

IIpu pemennn cMOr MNPOAEMOHCTPUPOBATH TOCTATOYHOCTh, HO HE
TIYOMHHOCTH HaBBIKOB,

- BBIJIEJIEHHS TJIaBHOTO,

- M3JI0’KEHHUS MBICJIEH B JIOTMYECKOI ITOCIEI0BATEIHLHOCTH,

- CBS3KM TEOPETHYECKHUX MONOKEHHH ¢ TPeOOBAHMAMH PYKOBOJISIITIX
JIOKYMEHTOB,

- CaMOCTOSITENTLHOTO aHasin3a (aKThl, COOBITHIA, SIBICHUH, IPOIECCOB B UX
B3aMMOCBSI3U M JTHAJICKTHIECKOM Pa3BUTHH.

YAOBJIETBO-
PUTEJIBHO

3Haer:

- o0yJaromuiics OpHEHTHPYETCS B MaTepHaie, OMHAKO 3aTPYJHICTCS B €T
HM3JI0KEHNH,

- TIOKa3bIBa€T HENOCTATOUYHOCTb 3HAHUNM OCHOBHOH MU JOIOJHUTEIIHLHOM
JTUTEPATYPHL;

- cnabo apryMeHTHPYET HayIHBIE TTOJI0KEHIIS,

- MPaKTHYECKH HE CTIOCOOCH CPOPMYITHUPOBATH BRIBOJBI U 0000IICHNS;

- YaCTUYHO BJIAJIEET CUCTEMOMN ITOHSITUMN.

YMmeer:

- 00yJaroIIuiics B OCHOBHOM YMEET PEUIUTh y4eOHO-TIPpOoQecCHOHATHHYIO
3aJady WM 3aJaHue, HO JIOMyCKaeT OIIMOKH, cllabo apryMeHTHPYET CBOE
pelIeHne, HeAOCTATOYHO HCIONB3yeT Hay4YHbIC MOHATHS U PYKOBOSIINE
JOKYMECHTBIL

Bianeer:

- o0yJaromuiics BIageeT HEKOTOPHIMH PAIOHATBHBIMH  METOIaMHU
PpeIIeHHs CTIOXKHBIX PO eCCHOHANBHBIX 3314, PEICTABIICHHBIX JETIOBEIMH
WTpamMu, KecaMu 1 T.11.;

[Ipu pemernu MpoaEeMOHCTPUPOBAT HEOCTATOYHOCTH HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- U3JIOXKEHHS MBICJIEH B JIOTMYECKOM IOCIIEA0BATENHHOCTH,
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- CBS3KH TCOPETHUYCCKUX MONOKEHHH ¢ TPeOOBAHUAMH PYKOBOISIITIX
JIOKYMEHTOB,

- CaMOCTOSTENILHOTO aHann3a (hakThl, COOBITHH, SBICHUHN, MPOIECCOB B MX
B3aUMOCBS3H U TMATEKTUYECKOM Pa3BUTHH.

HEYJ1OBJIETBO- 3HaeT: - o0yJaromuiicss He yCBOWJI 3HAUUTEIbHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE IIOJI0KEHUS;

- He (OpPMYIUPYET KBATU(UIIMPOBAHHBIX BEIBOJIOB U 00OOIICHHUH;
- HE BJaJIeeT CUCTEMOH MOHITHH.

VYmeer: oOydJaromuiicss He IMoKa3ajl yMEHHE pelaTh y4eOHO-IPO(eCCHOHATBHYIO
3a1ady WIH 33/iaHue.
Bnaneer: HE BBITIOJIHEHBI TPEOOBAHUS, MPEABSBISIEMbIC K HaBBIKAM, OICHHUBACMbBIM

«YAOBJICTBOPUTCIILHOY.

3.2.2. KouTpoabHble 3aaHUA M/WJIH MHbIe MAaTepHAJIbI /ISl MPOBeIeHUs] MPOMEKYTOUHOI
arTrecTaluu

Cnucoxk BONPOCOB /Jisl YCTHBIX OTBeTOB (BapuaHThl TecTa). TekcTsl MNpoOJeMHO-
AHAINTHYECKHUX H (WJIN) NPAKTHYECKUX Y4eOHO-TIPpoecCHOHAIBbHBIX 3a1a4

1.

2.

o

10.

11.

12.

13.

14.

15.

16.

BeiBox ypaBHEHHUs1 Hepa3pbIBHOCTH. Kakoli BUJ UIMEET 3TO ypaBHEHHUE NPH CTALlMOHAPHOM
TEYECHUU HECKUMAEMOU CPeJIbl ¥ MPU HEYCTAHOBUBIIIEMCS TEUEHUH.

BriBon ypaBuenuss HaBre — Ctokca st ogHOMepHOTO aBukeHUs. KakoB (usuyeckuit
CMBICIT CJTaraeMbIX?

[IpoBemuTte  momoOHOE  mpeoOpa3oBaHUE ypaBHEHUH HaBre-Ctokca  mist
HEYCTAaHOBUBIIETOCS TEYCHHUS C IMOJTydeHHEM OOOOIEHHBIX TEPEeMEHHBIX (KpUTEPHUEB
rupoarHamMudeckoro moaoo6us). KakoB oOmuil BUJ KpUTEPHUAIBHOTO YpaBHEHMS
MIPUMEHUTEIFHO K 3a/1a4ue OMPEIeICHHs IoTephb Haropa (naBieHus)? OU3ndecKuii CMBICIT
KpUTEPUEB MOJOOUSI.

[IpeobOpazoBanue ypaBHeHuit HaBbe — CTOKCa [71s1 MOKOSIIIEHCs KUAKOCTH. Kak momyduTh
ypaBHEHMS Diliiepa, OCHOBHOE YPaBHEHWE T'UIPOCTATUKH.

BriBoa muddepeHImanbHeIX ypaBHEHUN Diiiepa Tl TeUSHUS UACaTbHON KUAKOCTH. YeMm
OTJIMYAETCA UJIealIbHAs KUJIKOCTh OT PEAIbHOMN?

BriBoa nuddepeninanbHbIX ypaBHEHUH Ditsiepa Aj1s paBHOBECHS KUIKOCTH.

BriBenuTe 0CHOBHOE ypaBHEHME TMAPOCTATHKU. Ha3zoBHTE mpakTHUEeCKUE MPUIIOKEHUS
3TOrO0 YpaBHeHUs. 3akoH [lackais.

BriBoj ypaBHEeHUsI 17151 pacnipeieSieHUs] CKOPOCTH 10 paguycy TpyObl IpU CTallHOHAPHOM
JJAMUHAPHOM TEUYEHHH.

BriBo ypaBHEHHs MOCTOSHCTBA pacxoja JJisi KaHaia (TpyOoInpoBoja) ¢ MEePeMEHHBIM
MIOIIEPEYHBIM CEYEHUEM.

BoiBon ypaBHeHus s pacdera Kod(hQUIMEHTa TUAPABIMYECKOrO TPEHUS MpH
JAMUHAPHOM JIBI>KEHUU JKUJIKOCTH B TPYOE KPYTJIOTO MOMEPEUHOr0 CEeUeHUsI.

BoiBon ypaBuenusi bepHymnu ans upeanbHou skuakocTH. KakoB dusmueckuii cmbich
cnaraeMblx 3TOro ypaBHeHus? llpuBeaute mnpumepbl MPAKTUYECKOTO HCIOJIb30BAHUS
3TOTO ypaBHEHUs (M3MEpEHHUE Pacxo/a).

BoiBon ypaBuenuss bepuymiu s uwaeanbHOM kuakocTd. Onumute OCOOCHHOCTH
JIBUKEHUs peanbHOil >xkuakoctu. [IpuBenurte Bun ypaBHeHusi bepHymin st peanbHOU
KUIKOCTU. KakoB ero sHepreTu4ecKuii CMbICH?

Hamop Hacoca, ero sHepretuueckuil cMbici. BbiBon (GopMynsl [Uisi pacyeTa Harmopa
MPOEKTHPYEMOTO K YCTaHOBKEe Hacoca. BwiBog Qopmynsl aias pacuéra Hamopa
JEMCTBYIONIET0 Hacoca (depe3 moKa3zaHus MAaHOMETpa U BaKyyMMETpa).

BriBog popmyribl st pacyera BHICOTHI BcachiBaHUs Hacoca. OT kakuX (pakTOpoB 3aBUCUT
JOTyCTUMas BBICOTA BcachiBaHMs HacocoB? OTBeT 00OCHYiTe aHamu3oM (popMyInbl Asis
pacyeTa BbICOTHI BCAChIBAHMUSL.

3akOoH BHYTpeHHero TpeHuss HpIOTOHa, TpHBEIUTE €ro BHA C HEOOXOIUMBIMH
MOSICHEHUSIMU; JInHAMUYeCKUid ¥ KUHEMaTH4IeCcKuii K0d(h(DUIIUEHTHI BSI3KOCTH.

UTto Takoe ruipaBIMvYeCcKUuil painyCc U SKBUBAJICHTHBIN quameTp? Pacuer 3KkBUBaJI€HTHOTO
JUaMeTpa B KaHalle ¢ HEKpYTJIbIM MoIepeyHbIM ceueHueM. [IpuBenure npumMepsl.
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Oxapakrepu3yiiTe JTaMHUHapHOE U TypOyneHTHoe TeueHus. OOIme XapaKTepUCTHUKU
TypOyneHTHOTO TeueHus. M300pasuTe, MOSCHUTE U COTOCTaBbTE MPOQHIN CKOPOCTEH B
TpyOOTpOBO/Ie MpH TypOyJCHTHOM M JJAMUHAPHOM PEKUMaX TCUCHHS KHUIKOCTH.

Pacuer nmamerpa TpyOOmpoBOJa, BEIOOP PACUETHBIX CKOPOCTEH MOTOKAa M MPHMEPHbIE
YUCJIEHHBIE UX 3HAUYEHUS JJIs KalleJIbHBIX )KUIKOCTEN, Ia30B, 1apOB.

Onpenenenre TUIPABIUYECKOrO0 CONMPOTHUBIEHUS B TPYOOIpoBoJax M ammaparax. Kak
OTPEEIAI0TCSA IOTEPU HAMOPA HA TPEHUE MPHU JJAMUHAPHOM U TYpOYJIEHTHOM JIBUXKEHUU?
[IpuBenuTe M MOSCHUTE TPAPUUECKYIO 3aBHCUMOCTh K03(duIlmeHTa ruapaBIndecKoro
TpeHUsT OT KpuTepusi PeifHonplIca W ImIEpPOXOBATOCTH CTEHKH TPYyOOINpOBOAA IIpH
Pa3IUYHbIX PEKUMAX TEUEHUS )KUJKOCTH.

Uro Takoe «rUApaBINYecKas TIAAKOCTh» MPH TEUCHUH KHUIKOCTEH 10 TPyOOTpoBOaaM?
KakoBblI ycoBusi, B KOTOPBIX OHA MPOSIBIISIETCA?

[IpuBeaure ¢ HEOOXOAMMBIMHU TOSCHEHUSMHU PacUETHYIO (OpMyIy JUis ONpEIeNICHUS
MOTEPb JaBJeHUs (Haropa) Npy TEYEHUHU KUAKOCTEN yepe3 TpyOonpoBoabl U KaHaibl. (C
Y4€TOM TpPEHUS W MECTHBIX CONPOTHBIECHUN.) [IpUHIUNBI HM3MEpPEeHHs CKOPOCTEH H
pacxo/soB JKUAKOCTEH B TPyOONpOBOJAX, OCHOBAHHBIE Ha ONPEICICHUU IMepenaja
JTABJICHHUS.

N3006pa3ute rpaduyuecku M COMOCTaBbTE 3aBUCUMOCTU MEX]Yy IMPOU3BOIUTEIBHOCTHIO U
HaropoM IEeHTPOOEKHOT0 U MOPIIHEBOTO HAcoca.

XapakTepucTuka LEHTpOOeKHOro Hacoca W XapakTepucTuka ceTu. [lokaxwure, Kak
OTIpeJIeNIieTCsl HAallop U MOIIIHOCTh Hacoca MpH paboTe ero Ha JaHHYIO CETh.

[lone3nas u motpednsiemas MomHOCTh Hacoca. KoadduuueHnt nonesHoro nercTBus
Hacoca 1 ero COCTABIISAIOIINE, MOSICHUTE (PU3HUECKUN CMBICI Ka)Ka0ro u3 HuX. [IpuBenure
C HEOOXOAUMBIMU MOSACHEHUAMU (HOPMYITy JUIsl pacueTa MOIIHOCTH JBUTATEN Hacoca.
Kak Bnuser TtemmepaTypa mnepekaunBacMOM JKHMJIKOCTH Ha NPENEIbHYK BBICOTY
BcachiBaHUsl HacocoB? OTBeT 00OCHYiTE aHamM3oM (OpMYJbl JUIsi pacdyeTra BBICOTHI
BCACBIBaHUSI.

Kaxue BbI 3HaeTe Hacockl 00bemMHOTO THIA? M300pazure cxemy yCTpONCTBA U OINMIINTE
JNEUCTBUE OJHOIO U3 HUX.

N300pa3ute cxemy ycTpOWCTBA M ONMUIIUTE JIEHCTBUE MOPIIHEBOTO HACOCA, CONIOCTABUB
€ro ¢ HacOCaMU JAPYTHX TUIIOB.

N300pa3zute cxemy yCTpONCTBA U ONUILIUTE JEHCTBHE ILTYHKEPHOTO HACOCA, CONIOCTABUB
€ro ¢ HacoCaMu APYTUX TUIIOB.

N300pa3ute cxemy yCTpOHCTBa M OMHILIUTE JIEHCTBUE IUTYHKEPHOIO HAacoca JABOWHOTO
JEHCTBHUS, COITIOCTABUB €0 C HACOCOM MPOCTOTO JAEUCTBUSI.

N300pazute cxemy yCTpOHCTBa M ONUILIKTE JAeWCTBHE MeMOpaHHOro (auadparmoBoro)
MOPLIHEBOTO HACOCA, HA3BaB 00JIACTH €ro MPUMEHEHHUS.

Hacocbl nnsi mepekaukd XMMHUYECKHM arpeccHBHBIX kuakocTed. M3o0paszute cxemy
YCTPOMCTBA U OTMHUIIUTE ACHCTBUE OJJHOTO U3 HUX (IO BBIOODY).

N300pa3ute cxemy yCTpONCTBA M OMMIIUTE ACWCTBHE MOHTEXIO, COMOCTABUB €ro C
HacoCaMH JPYTUX TUIIOB U Ha3BaB 00JIaCTU MPUMEHEHHUSI.

N300pa3ute cxeMmy YyCTpOHCTBa M OIUIINTE JAEHCTBHE IIECTEPEHYaToOro Hacoca,
COIIOCTaBUB €0 C HACOCAMH JIPYTUX THIIOB.

N300pa3ute cxemMy YCTpOHCTBa M ONMIIUTE JAEHCTBHE IEHTPOOEKHOTO Hacoca,
COIIOCTaBUB €0 C HACOCAMU JIPYTUX THIIOB.

ComnocTaBbTe JOCTOMHCTBA U HEJJOCTATKH LIEHTPOOEIKHBIX U MOPIIHEBBIX HACOCOB, HA3BaB
OCHOBHBIE 00JIaCTH UX IPUMEHEHHSI.

N306pa3ute cxeMy yCTpOUCTBA U OMMILIHUTE ACHCTBUE OJJHOCTYIIEHYATOTO HEHTPOOESIKHOTO
HAacoca, COMIOCTaBHUB €r0 C MHOTOCTYIEHYATBIM [IEHTPOOEKHBIM HACOCOM.

N3006pa3ute cxemy ycTpOWCTBA U OMHUIINTE JEHCTBUE OCEBOTO (TIPOIEIIEPHOI0) Hacoca,
COIIOCTaBUB €0 C HACOCAMM JIPYTUX THIIOB.

IloTenuman nepeHoca sHepruu. BelBoj ypaBHEHNE NIEpEHOCA.
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60.

61.

BreiBon nmuddepeHnMaIbHOrO  ypaBHEHHs KOHBEKTHBHOTO —TeruiooOmena Dypoe-
Kupxroda. Bun ypaBHeHuUs 17151 CTallMOHAPHOTO U HECTAIIHOHAPHOTO TEINIO0OMEHA.
[lepenoc Temna koHBeKIMed. YpaBHeHHe TeruiooTnadn. [lomoOHOe mpeoOpaszoBaHUE
middepeHnanbHOTO  ypaBHEHHS KOHBEKTHBHOTO Teruiooomena @ypre-Kupxroda.
Kpurepun ®@ypse, Hyccensra, I[lexne, [Ipanarns.

BreBon muddepeHnnanbHOro ypaBHEHUS TEIUIOTPOBOIHOCTH JUIS YCTAaHOBHBILETOCS H
HEYCTaHOBUBIIETOCs nporecca (u3 ypasHeHus Oypre-Kupxroga). KakoBsl pasmMepHOCTD
1 pU3NIecKuil CMBICT K03 (HUITMEeHTa TeTIONPOBOTHOCTH ?

BbiBoj| ypaBHEHMS I IMTUBHOCTH TEPMUYECKUX CONPOTUBIIEHUH MpHU TEIUlonepenaye ¢
MIOCTOSIHHBIMM TE€MIIEpaTypaMy TEIUIOHOCUTENEH ISl INIOCKOW CTEHKU.

CBs3p  Kod(pduuMeHTa Temonepenayd #u - KOI(QQOUIMEHTOB TEIJIOOTAAYH  IpU
TEIUIonepeaue ¢ MOCTOSHHBIMM TeMIIepaTypaMH TEIUIOHOCUTENEH Ui TIOCKOM CTEHKH.
KakoBa pa3zmMepHOCTb U KaKOB (PU3HUECKUIN CMBICI 3TUX KO3 (HUIINEHTOB?

BriBO ypaBHEHUI TEIUIONPOBOIHOCTH YE€PE3 OJHOCIONHBIE MU MHOTOCIOWHBIE INIOCKUE
CTEHKHM JIs CTalMOHapHOro mnpouecca. M3o00pasute rpaduyecku npopuin W3MEHEHUS
TEMIEpAaTypbl MO TOJIIMHE TaKUX CTEHOK, pa3nyaromuxcs KodhduuueHtaMu
TEIIONPOBOJHOCTH.

BoiBog  ypaBHeHMH — TEIUIONPOBOJHOCTH  4Yepe3  LWIMHAPUYECKHE CTEHKH IS
CTallMOHapHOTO Tmpouecca. [Ipn Kakux yCIOBUSIX MOXXHO MPAaKTHUECKU IpeHeOpeub
KPUBU3HOW IMJIMHAPUYECKON CTEHKH, CBE/IS 3a/1a4y K TEIJIONPOBOIHOCTU YEPE3 MIIOCKYIO
CTEHKY?

BoiBog ypaBHEeHMs UIsl pacdeTa JIBMXKYLIEH CHIIBI TeIulonepenayd MpU MEepPEeMEHHBIX
TEeMIepaTypax TEIJIOHOCUTENEN BIOJIb IOBEPXHOCTH TEIJIO0OMEHA.

MexaHu3mbl IepeHoca »Hepruu B (GOpME TEIUIOTHI B JKUAKOCTAX U Trasax.
DOEeHOMEHOJIOTMYECKHI 3aKOH TIepeHoca sHeprun dypee.

TeMnepaTypHoOeE MOJI€ U TEMIEPATYPHBIN TPaUEHT.

Ilopsinmok pacuéra TOBEPXHOCTH TEIUIONEpEJauyd TEINIOOOMEHHUKOB. IPUBEIUTE
COOTBETCTBYIOILIUE MOSICHEHUS, BXOIAIINX B (POPMYJIbI BETUUHH.

OnumuTe MOJEKYISPHBIA MEXaHW3M NepeHoca sHepruu. [IpuBeaurTe ypaBHEHHE IS
YIEIBHOTO IOTOKA TEIJIOTHI.

Omnpenenenne TOJIIMHBI CJIOS TEILIOBOU U30JISLMH.

B3aumHOe HanpasiieHHME [BIDKEHMS TeIUIOHOcHTened. CpaBHEHHE IPAMOTOKA C
IIPOTUBOTOKOM.

®duznyeckuit cMbICH TeIoBbIX kKputepreB HyccenbTa u [Ipanaring. HazoBure npumepHbie
YHCJICHHBIE 3Ha4YeHus Kputepus IIpanaTiis Ui ra3oB U KaneabHbIX )KUIKOCTEH.

Kak omnpenensercs KOIMYECTBO TEIUIOTHI, IEpEAaBacMOM JIy4EUCIyCKAaHUEM IIpU
B3aUMHOM H3JIy4€HUH JIBYX Te?

VYpaBHEHUs TEIJIOBBIX 0AJIAHCOB IPU M3MEHEHUHU U 0e3 3MEHEeHUs (a30BOr0 COCTOSIHUS
CHCTEM.

Hanumwure ypaBHeHHMs Temulonepenadyd M TemnooTAauu. Uro sBisieTcs IBUXKYIIMMU
cuiiamMu 3TuX npoueccoB? KakoBbl pazMepHOCTH U (U3NYECKUN CMBICT KO3 (HHUIIMEHTOB
TEIUIOO0TIAa4YM U TeIulonepenaun’?

VYpaBHEHUs TEIJIOBBIX 0AJIAHCOB MPU M3MEHEHHUHU U 0€3 3MEHEHUs (a30BOr0 COCTOSIHUS
CHCTEM.

Omnpenenenne NoTepp TEIJIa CTEHKAMHU allllapaToB B OKPY/KAIOLLYIO CPELY.

KakoBBl NOCTOMHCTBA M HENOCTATKM HCIOJB30BaHUS TOINOYHBIX Ta30B B KauyeCTBE
TEIUIOHOCHUTENEH N1 MOABO1a TeTia?

BoasHoit nap kak Teronocutenb. HazoBuTe 00macT ero npuMeHeHus1, IpeuMyIiecTBa 1
HEJO0CTaTKHU Mepel APYruMU TelsIoHocuTenaMu. Kakoil map v mouemy vaiiie UCIoJIb3yeTcs
B Kau€CTBE TEIUIOHOCUTENS — HACBIILEHHBIN UK nieperpeTsiii? Kak ornpenensercs pacxon
napa Ipy 3aJaHHOH TEIUIOBOW Harpy3ke?
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KakoB 00muii Bu KpuTepruanbHOTO YpaBHEHUS IS pacueTa KO3 UIIMEHTa TEIUIO0TAAYH
NpU MPUHYAUTEIBHON KOHBEKIMU O€3 M3MEHEHUs arperaTHoro cocrostaus. [IpuBenute
BBIPAKEHUSI COOTBETCTBYIOUINX 000OIIEHHBIX TEPEMEHHBIX (KpUTEPHUEB OJ00MS).
I'paduueckn n300pa3uTe 3aBUCUMOCTH KOI(PPHUIMEHTA TEIUIOOTAAYd HPU KUICHUU OT
Pa3HOCTU TeMIEpaTyp MEXAY CTEHKOW M KUISILLEH )KUAKOCTBIO U OT YACJIIBHON TEILUIOBOU
Harpy3ku. ONUIINTE OCHOBHBIE PEKUMbI KUTICHUSL.

Kak ocymectBisieTcss 0TBOJI KOHJIEHCATa MPU UCHOJIb30BAaHUU BOJISHOIO I1apa B KAUECTBE
terioHocutens? KakoBo Ha3HaueHUE U IPUHLMIIBI AEUCTBUS KOHAEHCATOOTBOAYUKOB?
HazoBute u comocraBbTe ApPYyr ¢ APYroM OCHOBHBIE TEIJIOHOCUTENHU, HCIIOJIb3yEMBIE B
XMMHUYECKON POMBIIIIIEHHOCTH JUIsl OTBO/1A TEILIOTHI.

HazoBute u comocraBbTe ApYyr ¢ APYroM OCHOBHBIE TEIJIOHOCUTENHU, HCIIOJIb3yEMBIE B
XMUMHYECKON MPOMBIIIIEHHOCTH JUISI [10/IBOJIA TETLIOTHI.

[IpumeHeHre BBICOKOTEMIEPATYPHBIX MPOMEXKYTOUHBIX TeruioHocuteneil. HazoBure
obnactu U crocoObl ux nmpuMeHenus. [IpuBenuTe npuMepsl TaKUX TEIJIOHOCUTENEH.
Bsaumnoe nznyuenue ten. Kak onpenensercs ko3p@UIMEHT B3aUMHOTO U3TyUYEHUS?
KaxkoB 0011uii BUJ KpuTepruaabHOrO ypaBHEHHUs Uil pacueTa Ko3(duinenTa TernaooTaaqu
IIpU €CTEeCTBEHHOW KOHBeKUMH? ONUIIUTE, KaK IMOJYYE€HO BBIPaKEHUE NJISI KPUTEPHs
I'pacroda (c HEOOXOTUMBIMU TIOSICHEHUSIMH W OOO3HAYEHUSMH BXOJSAIIMX B HETO
BEJINYMH).

Kak u moyemy BiMsSeT THAPOJMHAMUYECKUM PEXUM TEUYEHHUS KHUAKOCTH B TpyOe Ha
ko3¢ dunmeHT ternoornaun? M3obpa3ure 1 MosiCHUTE IpUMEpPHbIE MPOPIIA U3MEHEHUS
CKOPOCTH M TeMIepaTypbl B IIONEPEYHOM CEUEHHUU TPYObl MpPH JIAMUHAPHOM U IpH
TypOYJIEHTHOM pEKHUMax.

BnusiHue B3aMMHOrO HanpaBIeHUs JBMKEHHS TEIUIOHOCUTENEH Ha CPEHIO IBUKYIIYIO
CHJy mpolecca. B kakux ciydasx cpeqHssl ABMIKYIlas CHJa HE 3aBUCHT OT B3aUMHOIO
HanpaBJIE€HUs MOTOKOB?

Omnpenenennue TeMIlepaTypbl CTEHOK TETUIOOOMEHHBIX ammaparoB. JlJig Kakux 1enen
TpeOyeTcsl 3HaTh TEMIIEPATYPBI CTEHOK B XOJI€ pacyeTa TeIUIO0OOMEHHBIX alnapaToB?
Tennoornaua npu koHaeHcauuu (omucaHue nporecca). YTto Takoe IUICHOYHas U
KaresnpHasi KoHJeHcauus? OT KakuX HapamMeTpoB 3aBUCUT KOA(P(PUUUEHT TEIIOOTAAYM
IIPU KOH/ICHCAlIUH.

Tennootnaya mnpu kumneHuu (omucanue tmporecca). OOmmMA BHA ypaBHCHHH IS
omnpeneneHus Ko3((UIeHTa Tena00TIauu pU KUIIEHUH.

[IpuBenure cxembl 000rpeBa annapaToB «OCTPHIM» U «TITYXUM» MAPOM.

OObsicHUTE NPUHIMIT JEHCTBUS KOHJEHCATOOTBOAUMKa. [IprBeauTe cxemMy ycTpoicTBa.
N306pa3ute cxeMy ycTpOHCTBA KOKYXOTPYOHOTO TEMIOOOMEHHUKA.

N300pa3ute MHOrOXOJIOBOH 1O MEXTPYOHOMY THPOCTPAHCTBY KOXYXOTPYOHBIH
TEMI00OMEHHHUK.

N306pa3ute 1100yt0 KOHCTPYKILUIO MHOTOXO/I0OBOI'O KOXYXOTPYOHOTO TEIJIOOOMEHHHKA.
YeM 0oTIMUAOTCS OJHOXO/I0BBIE TEIIIOOOMEHHUKH OT MHOTOXOJ0BBIX?

Kakue Bbl 3HaeTe KOHCTPYKLHHU TEMJIOOOMEHHUKOB C KOMIIEHCALMEH TeMIepaTypHbIX
yUIMHEHHUH TpyO U Koxyxa. M300pa3ute 1100y10 KOHCTPYKIIMIO MO BallIEMy BBIOODY.
N306pa3ute cxeMy ycTpOHCTBA KOXKYXOTPYOHOro M JABYXTpYyOHOTro («Tpyda B TpyOe»)
Tem1000MeHHUKOB. COMOCTaBbTE JOCTOMHCTBA M HEJIOCTATKU 3TUX AIapaTOB U HA30BUTE
001aCTH UX IPUMEHEHUSL.

N306pa3ute cxeMy yCTpOWCTBA U OMUILNTE NPUHLIMI ASHCTBHS TEIUIOOOMEHHUKA «Tpy0a
B TpyOe». ConocTaBbTe 3T TEMIIOOOMEHHHUKH € KOKYXOTPYOHBIMH.

N300pa3ute cxemy YCTpOHCTBa M ONMIIUTE MPUHUUI JAEHCTBHS IJIACTUHYATOTO
TEMI000OMEHHUKA s kuakocTed. ComocraBbTe JOCTOMHCTBA M HEJOCTaTKH 3TOTO
anrmapara ¢ KOXyXoTpyOHBIM TeIJI000OMEHHUKOM.

N3006pa3ute cxeMy yCTpONCTBa CIUPAIBHOTO TEINIOOOMEHHUKA. YKaXXHUTE IOCTOMHCTBA U
HEJ0CTaTKU TOTO ammnapara.
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85. U300pa3ute cxemMy YCTpOWCTBAa M OINUIIKATE NPUHIUI JCHCTBUS OPOCUTEIBHBIX
XOJIOIMIBHUKOB. YKaXUTE UX JOCTOUHCTBA U HEIOCTATKH.

86. M300pa3ure cxeMmy YCTpOHCTBA M OIUIINTE TPUHLOUI JEHCTBUS IMOTPYXKHBIX
(3MEEeBHKOBBIX) TEIUIOOOMEHHUKOB. YKXXHTE MX JIOCTOMHCTBA M HEAOCTATKH, OOJIACTH
IIPUMEHEHMUSL.

87. lpuBemuTe CcXeMy YCTpOWcTBa  JIIOOOTO  HW3BECTHOTO BaM  CMECHTEIBHOTO
TETI00OMEHHUKA.

88. M300pa3uTe N3BECTHBIC BaM CXEMbI YCTPOMCTBA IrpaaupeH. JlJis 9ero OHM UCTIOB3YIOTCS ?

89. BeiBectn muddepeHnnanbHoe ypaBHeHHE KOHBEKTHBHOW auddysun. PaccmoTpers
YacTHBIN Citydail U y3un B HETIOABHKHOHN Cpejie.

90. Iepoiii  3akon duxa. BreBectn auddepeHManbHOe ypaBHEHHE KOHBEKTHBHOM
Tpy3un.

91. Momyunts uddy3noHHBIE KpuTepun NoAoous. OmnpenensieMblii W OINpeneNsonue
Kkputepuu. PU3NYECKUI CMBICIT MacCCOOOMEHHBIX KPUTEPUEB MO100US.

92. llomyynTh ypaBHEHUE AITUTHBHOCTH MU HY3HOHHBIX conmpoTuBieHnA. CHopMyarpoBaTh
JOTIYILIEHUS TP BBIBOJIE.

93. BeiBecTH COOTHOIIEHHE MEXIY KOA(P(UIMEHTaMH Maccolepeaadn U maccooTnaun. M3
KaKMX YpaBHEHUH MOJTy4YaroT KOAPPUIIUEHTHI MACCOOTAAYM?

94. MarepuanbHblii OalaHC W ypaBHEHHE pabodeit ymHWUU Tipu abcopOruu. BeiBecTH 310
ypaBHEHHE TpHU MPOTUBOTOKE Tra3a M xkujakoctd. Kak ompenensiercs MUHUMAalbHbBIN
YACIBbHBINA pacxo] abcopoeHTa?

95. BeiBecTH ypaBHEHHE paboOYeil JIMHUU JJIT MAacCOOOMEHHBIX ammapaToB (Ha MpUMepe
abcopOepoB) Mpu MPOTUBOTOYHOM JIBIKEHUH (ha3 UJ1eaTbHBIM BEITECHEHUEM B YCIIOBHUSIX
HEU3MEHHOCTH UX PACX0Aa.

96. BeiBecTr ypaBHEHUS ISl pacueTa CpeIHeH IBIDKYIICH CHIIBI MaccoTiepe1adH.

97. Pacuer BBICOTHI M AMaMeTpa MPOTUBOTOUHBIX KOJIOHHBIX alIapaToB C HENPEPHIBHBIM
KOHTaKTOM (a3.

98. Pacuer BBICOTHI M JUaMeTpa MPOTUBOTOYHBIX KOJIOHHBIX alIapaToB CO CTYNEHYATHIM
KOHTaKTOM (a3.

99. Meroapl pacyera BBICOTHI IMPOTHMBOTOYHBIX KOJOHHBIX alllapaToB C HENPEPbIBHBIM
KOHTakTOM (a3. [loHsATHE TEOpeTHYecKoW CTYNEHM pa3feieHUs U YHUCla EIUHUII

nepeHoca.

100. MerTo1bl pacueTa BHICOTHI TPOTUBOTOYHBIX KOJIOHHBIX aIlllapaToB CO CTYNEHYATHIM
koHTakTOM (a3. [Tonsarue Teopernueckoit crynenn pazaenenus. KI1J mo Mapdpu.

101. [TonyuuTs cucTeMy ypaBHEHUH, ONMUCHIBAIOIINUX MPOIIECC TPOCTON MEPErOHKH.

102. MartepuanbHblii  06anaHc mpolecca MPOCTON meperoHku. Pacuer konuwdecTBa
KyOOBOI'O OCTaTKa, KOJIMUYECTBA U CPEAHETO COCTaBa IUCTHILIATA.

103. BoiBectTn  ypaBHeHHs ~— paOouuMx  JMHUA  PEKTU(PHUKAIIMOHHON  KOJIOHHBI
HEMPEePHIBHOTO JICHCTBUSL.

104. BoiBectu  ypaBHeHue ~— pabouedt  JIMHMM U1 YKpEIUIAIOLIEH — YacTu

peKTH(PUKALMOHHOHN KOJOHHBI. OnKcaTh, Kak CTpOAT padouue JIMHUM Ha AUarpamme y—X,
copMyIHpOBaB HEOOXOAUMBIE JOMYIIEHUS.

105. BeiBectn ypaBHeHHs paOouux JHMHUHA I PEKTU(PUKALMOHHONW KOJIOHHBI
HENPEePbIBHOTO JEUCTBUS MPU MOCTOSHCTBE MOJIBHBIX pacxo/ioB (a3 (¢ HeoOXO0AUMBIMU
MOSICHEHUSIMH, YKa3aB 0003HaueHMs U JomyIieHus ). Kak 3aBUCUT NON0KEeHNE STHX JTUHUHA
Ha JparpamMme y—x ot (erMoBoro uuciua?

106. S pextusnocts (KIIJ) crynenu no Mapdpu. Beisectu (Ha npumepe abcopounn)
3aBUCUMOCTh MEXAY 3(PPeKTUBHOCTBIO MO MpdpdpH M YHCIOM €AMHUI] MEepeHoca IMpH
ujeaTbHOM CMEUICHUH KUAKOCTH U UI€TbHOM BBITECHEHHH Ta3a.

107. BeiBectu ¢opmyny s pacuéra MHHMMAaJIbHOTO (DJIErMOBOTO YHCHA TpU
HenpepbIBHOW pekTHdukanuu. Kakue NpUHIMIBI HCTOJB3YIOT ISl ONTUMH3ALMU TPH
omnpeneneHuu GpaermMoBoro yucia?
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108. 3aBUCUMOCTh MEXIY (IIErMOBBIM YHCIOM, pa3MepaMH KOJOHHBI M PacxXoJIoM
TETUIOTHI NIpU pekTUdHUKamyu. KakoBbl NPUHIMIEI BEIOOpa ONTUMAIBHOTO (JIIETMOBOTO
gucna? (BeipaxkeHue 1jis MUHUMAIbHOTO (DJIETMOBOTO YMCIIA — BBIBECTH).

109. BeiBecTn ypaBHEHHE TEIIOBOro 0OanaHca pPEKTU(GUKAIMOHHOW  KOJIOHHBI
HenpepbIBHOTO AercTBUs. Kak onpeznernsiercss pacxo IpEroIiero napa B KUIMATUIbHUKE?

110. BoiBecTn  ypaBHEHME TEIUIOBOrO OajiaHca PEKTU(PUKALWOHHOW  KOJIOHHBI
HenpepbIBHOTO AericTBUs. Kak onpenensercs pacxoa TeIIoHOCHTeNs B Aedaermatope?

111. OcHOBHOE ypaBHEHHE Maccorepenaqn. Y paBHeHue Maccootnadn. KoadhumeHTs
Maccornepeaayn 1 Mmaccootnadu. x pasmepHOCTH U (GU3HIECKHUNA CMBICIL.

112. MeTtoa KMHETHYECKOW JMHUU pacdeTa BBICOTHI MAacCOOOMEHHBIX amlapaTtoB CO

CTyHeHYaTbIM KOHTakTOM (a3. Ilopsnok mocTpoeHHs] KUHETUYECKON  JIMHUM.
OddextuBHOCTH 10 MBpPpH.

113. Uto Takoe TeopeTuueckasi CTyIeHb pa3felieHus! («TeopeTudeckas Tapenkay)? Kak
9TO MOHSATHE MPUMEHsIeTCS Uil OLUEHKU 3(PPEKTUBHOCTH U pacueTa MaccOOOMEHHBIX
anmnapaToB CO CTYNEHYAThIM U HENIPEPbIBHBIM KOHTaKTOM (ha3?

114. Huddy3noHHoe  CcONMpoTHBIEHHME  MaccomepeHocy. B kakux  ciydasx
CONPOTHBIIEHNE MacCONEPEHOCY JIMMHUTHUPYETCS] IEPEHOCOM B OHOM U3 (az?

115. Kputepun nomgobust MaccooOMeHHBIX nporieccoB. X ¢pu3nyeckuit CMbICI.

116. Maccoobmennsiit (nud¢y3nonnsiit) kputepuii Hyccenbra. KakoBbl ero Bun u
¢buznueckuit cMpica?

117. Hammcath ¢ HEOOXOAMMBIMH TIOSICHEHUSMH M 0003HAYEHUSMH BBIPAKCHHE IS

pacuera cpenHed IBMXKYLIEH CHJIBI Maccolepeladyd B amnmaparax C HeNpepbIBHBIM
KOHTaKTOM (ha3 mpH yciaoBHH JUHEHHOCTH pabodell M paBHOBECHOM JMHUI (Ha mpUMepe
nporecca abcopobumu). CTpyKTypa TIOTOKOB COOTBETCTBYET MOJIEIN HACATBHOTO
BBITECHEHMSL.

118. OnpeneneHie MHUHUMAQJIBHOTO W ONTUMAJIBHOTO pacxojia TIOTJIOTUTENS TpH
abcopOruu.

1109. IMuaponmHaMuyeckne peXMMBbI B HACAIOYHBIX araparax.

120. Onucarb ¢ ykazaHWeM HEOOXOIUMBIX 00O3HAYEHUH W JOMYIICHUH IMOCTPOCHHE

pabounx JHHUW A PEKTUPHUKAIMOHHOW KOJIOHHBI HENPEPBIBHOTO JCHCTBHUS IPH
MIOCTOSTHCTBE PacxXo/I0B ¢a3.

121. Biustaue dermoBoro uncia Ha pa3Mepbl peKTH(PUKAITMOHHON KOJIOHHBI M PACXO0/T
rpetoriero napa. OmnpezneneHHe ONTUMAIBHOTO (IErMOBOTO 4YHCIA MPH pacyueTe
PEKTH(PHUKAIMOHHBIX KOJIOHH.

122. HazBarp (m o0OoCHOBaTh HMX HEOOXOJUMOCTH) OCHOBHBIC JIOMYIICHUS,
MPUHUMAEMbIC TIPU aHAIM3€ M PAcueTe YCTAHOBOK JUIS HENPEPBIBHOUN pPEKTHU(UKAIUH
OuHapHBIX cMecell. Kak 3aBUCHT BbICOTA KOJIOHHBI OT (DJIerMOBOTO 4ncia?

123. ConocTaBUTh JIpYT ¢ APYroM TapesibyaTble U HACAJOYHBIE KOJOHHBIC alNapathbl.
KakoBbI mperMyIiecTBeHHbIC 00JIACTH MPUMEHEHHS KaXKI0TO M3 3TUX THIIOB KOJOHH?

124. CpaBHUTH NOJIBIN PACTIBUIMBAIOIINN U 6apOOTaKHBII abcopOephI.

125. Pacnpimutensabie  abcopOeppl. OnucaTh NPHHOMI JCHCTBHUSA, JOCTOMHCTBA,
HEJIOCTATKH.

126. [IpuBecTn cxemy YCTpOWCTBA M OMHCATh NPUHIUI JEHCTBUS HACATOYHOM
KoJIOHHBI. [111g yero ucnonb3yercs Hacaaka? Kakue ObIBatOT Hacaaku?

127. [IpuBecTn cxemy YCTpOWCTBA M OMHCATh NPUHIUI JEHCTBUS HACATOYHOM
KoJIoHHBI. KakoBbl TpeOoBaHMs, MpeIbsIBIsIEMbIe K HaCaKE KOJOHHBIX anmapaToB?

128. [IpuBecTn cxemy YCTpOWCTBA M OMHCATh NPUHIUI JEHCTBUS HACATOYHOM

KoJIOHHbI. CpaBHUTH HacaJO4YHbIE M Tapelbyarble KOJOHHBIE. YKa3aTh HEIOCTATKU
HACaJJOYHBIX KOJOHH.

129. Onucate TUAPOJMHAMUYECKHE PEXKUMBI pabOTHl HAcaJOYHBIX abcopOepoB.
ComnocTaBUTh HacCaJOYHbBIE U TapeIbyaThIC allapaThl.
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130. N300pa3ute cxeMy ycTpOWCTBA M OINHIIUTE JCUCTBHE PEKTH(PHUKAIMOHHBIX H
a0COpPOLMOHHBIX KOJIOHH C MPOBAJILHBIMH TapEIKaMH.

131. [IpuBecTu cxemy yCTpONCTBa M ONUCATh MPUHIIHI ACHCTBHS JFOO0OTO M3BECTHOTO
BaM TapeibyaToro KOJIOHHOTO ammapara. B deMm oTinmume anmapaTtoB ¢ NEPETOYHBIMH
yCTpOMCTBaMH U 0€3 HUX.

132. [IpuBecTu cxemy yCTpONCTBA M ONMHMCATh MPUHIIHIT JACHCTBHS JTFOOOTO M3BECTHOTO
BaM TapesbyaToro amnmapara ¢ HepeTOYHBIMH YCTPOUCTBAMH

133. [IpuBecTH cxemy yCTpONCTBA U ONMKCATH MPUHIIMIT JCHCTBUS aOCOPOIIMOHHON HITH
PEKTH(PHUKAIMOHHOMN KOJOHHBI C CHTYATBIMHU TapeIIKaMH.

134. [IpuBecTu cxemy ycTpoHCTBa M ONHCATh MPUHIIHIT JEHCTBUS a0COPOIIMOHHON HITN
PEKTH(PHUKAIMOHHOMN KOJOHHBI C KJIAITAHHBIMU TapesIKaMu.

135. [IpuBecTu cxeMy ycTpoHCTBa M ONMKCATh MIPUHIIUI AEUCTBUS a0COPOIIMOHHOMN WK
PEKTH(PHUKAITMOHHOMN KOJOHHBI C KOJIIMAYKOBBIMH TapeIKaMH.

136. N300pa3uth ¢ He0OX0AMMBIMU 0003HAYEHUSIMU U MTOSICHEHUSIMU CXEMbI YCTAaHOBOK
JUTSI IPOCTOM MEPETOHKHU.

137. N3006pa3ute ¢ HEOOX0AUMBIMU 0003HAUEHUSIMU U MTOSICHEHUSIMU CXEMY YCTaHOBKHU
JUTSL HETIPEPHIBHOM peKTHU(UKAIIMA OMHAPHBIX )KUKHX CMECEH.

138. CocTaBuTh ypaBHEHHUS MaTepHalbHOTO OajlaHCa NpPU pa3/IelIeHUH CYCHEeH3UH U
BBIBECTH W3 HUX BBIPAKEHHS JIJISl pacdyeTa MacCOBOTO pacxo/ia OCBETICHHOW KUJKOCTH H
ocaJika.

139. BeBon ¢dopmymbl  ans pacdera  TPOW3BOIUTEIBHOCTH OTCTOWHHKOB  JUIS
3aIbJICHHBIX Ta30B U CYCIICH3UH.

140. Ocaxnenne nmoj ACUCTBHEM CHUIIbI TsDKECTU. Cuilbl, NEHCTBYIONIME HA YACTHILY.
BriBecTu ypaBHeHHUs 1715 ONIPeIEICHHs] CKOPOCTH CBOOOAHOTO OCAXKICHUS LIapa.

141. Pacuer ckopocti ocaxaeHust yacTuil cheprudeckoi (opMbI TIOT TEHCTBUEM CHJTBI
TSKECTH.

142. BriBox dopmynbl s pacdeTa MOTPEOHOW TMOBEPXHOCTH OCAXKICHHS YacTHI[ B
OTCTOMHMKAX IS 3albUICHHBIX I'a30B U CYCIICH3HM.

143. Kpurepuii Apxumena npu ocaxaeHuH, ero GU3NIECKH CMBICII, UCIIOJIb30BAaHUE B
pacuerax CKOPOCTH OCaKICHHUSI.

144, Kuneruka ocaxxnenus. ['uaponnnamudeckue peskuMbl o0Tekanust ten. [Ipusectu
rpaduk 3aBucuMOCTU KO3 duIueHTa CONPOTUBIICHUS Cpelibl OT Kputepus PeitHombaca.

145. [IpuBectn ypaBHeHHE (PUIBTPOBAHUS NPHU IMOCTOSHHOM I€pemnaae HaBICHUS K
BUJly, yIOOHOMY JJsi SKCIIEPUMEHTAILHOTO OIpPENEeIeHUs COMPOTUBIICHUS OCaJKa U
(bUIbTPOBANBHOMN MEPErOPOIKH.

146. OcHOBHBIE TapaMeTpbl, XapakTepusyrolue 3epHUCTBbId cioil. [lomyduts
BBIPAKEHUS SKBUBAJIEHTHOTO IMaMETpa Yepe3 yAeIbHYIO TOBEPXHOCTh U IUAMETP YaCTHII.

147. JletictButenbHas U (GUKTHBHAs (MPUBEICHHAS) CKOPOCTH IMOTOKA B 3EPHUCTOM
cinoe. KakoBo cooTHOIIEHHE MEXTy HUMU?

148. OxapakTepu3oBaTh COCTOSIHHME 3€PHHUCTOTO CJOS B 3aBUCUMOCTH OT CKOPOCTH
BOCXOJISIIET0 TOTOKAa ra3za wiM SKuAKOocTU. CompoBOOUTE OTBET TrpaduuecKUMHU
N300paKeHUSIMH 3aBUCUMOCTEH MOTEPH JaBJIEHHS U BBICOTHI CJIOS OT CKOPOCTH MOTOKA.

149. OxapakTepu30BaTh COCTOSIHUE 3E€PHUCTOTO CJIOS B 3aBUCHUMOCTH OT CKOPOCTH
BOCXOJILIIETO TOTOKAa Ta3a WM >KUAKOCTH. Kak paccuutarh NOTEprO [aBiE€HUS B
TMICEB/I00KIKEHHOM clioe?

150. Ha3zBatpe 1 conocTaBUTh OCHOBHBIE CIIOCOOBI pa3fieieHusl CyClIeH3UN. YKa3aTh UxX
MIPEUMYIIeCTBEHHbIE 001aCTH IPUMEHEHHUS.

151. OxapakTepu30BaTh OCHOBHBIE CINOCOOBI OYMCTKH Ta30B OT MbUIM. YKa3aTh HMX
MIpEeUMYIIeCTBEHHbIE 001aCTH IPUMEHEHHUSL.

152. Kakue Bbl 3HaeTe THUIBI amnmaparoB JUIsl OYMCTKU Ta3oB OT mbltu? M300pa3uth
CXeMY yCTpPONCTBA U ONHUCATh JeMCTBUE OJHOTO U3 HUX (TI0 BBIOOPY).
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153.

N300pa3uTh cxemy YCTpOWCTBA U OMUCATh JCUCTBHUE OJAHOSPYCHOTO T'PEOKOBOTO

HETPEPBIBHO JIEHCTBYIOLIETO OTCTOMHUKA.

154.

Anmapartsl 71t MOKPOM OYMCTKH Ta30B OT MbLIeH. M300pa3uTh cxeMmy ycTpoicTBa

1 OIIMCaThb HCFICTBPIC OJIHOT'O M3 TaKHUX alllapaToB.

155.
MIbLICYIOBUTEIIS.

156.

N300pa3uth cxemy YCTpOWCTBAa M ONMHUCATh JCHCTBHE TapelbyaToro (IIEHHOTO)

N300pa3uTh cxemy ycTpoicTBa UKIIOHA HIIH THAPOIMKIIOHA (TI0 BRIOOPY), HAa3BaB

OCHOBHBIE 00JIACTH UX IPUMEHEHUSI.

157.
158.

N300pa3uth cxemy ycTpOMCTBA U OTIHCATH JCHCTBHE THAPOIMKIIOHA.
Kakue BBl 3Haere GWIBTPBI U CYCIIEH3WH TEPHOAWYECKOTO JeHCTBUA?

N300pa3uTh cxemy yCTpOMCTBA U OMHCATH ACHCTBHAE OJTHOTO U3 HUX.

159.
160.
ra30Xxo0/I0B.

N306pa3uth cxeMy yCcTpOiCTBa M ONMKCATh IEUCTBHE HYTY — (PHIIBTpA.
N3006pa3uth cxeMy ycTpONCTBA U OMUCATH JIEHCTBUE MBIJICOCATUTEIBHBIX KaMep 1

3.2.3. Meroanuyeckue MaTepHaJbl, ONpelesiOlIde MNpoUeAypPbl OLEHUBAHHUS 3HAHMIA,
YMEHHUI, HABBIKOB B X0/1¢ IPOMEKYTOYHON aTTeCTALNHU
IIpoueaypa oneHnBaHus 3HAHMI (TeCT)

IIpeasiaraemoe KOIMUECTBO 3aJaHUN

20

[TocnenoBaTeabHOCTh BEIOOPKH

Omnpenenena mno pasjaenam

Kpurepuu orieHKH

- IPaBWIbHBINM OTBET HA BONPOC

«5» ecnu paBUIbHO BhIIONHEHO 90-100% TecTOBBIX 3a1aHUi
«4» ecnn MIPaBWIBHO BBIMONHEHO 70-89% TeCTOBBIX 3aTaHMIt
«3» ecnu MIPaBWJIBHO BBITIONHEHO 50-69% TeCTOBBIX 3aJaHMIt

IIpouenypa ouneHMBaHus 3HAHUI (YCTHBIH OTBET)

KaXxZa0ro pasaciaa

[Ipenen AIUTENBHOCTH 10 MuHYT
[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl 2 Bompoca
[NocnenoBarensHOCTH BBIOOPKHU BorpocoB u3 | CiydaiiHas

Kputepnu ouenku

- TpeOyeMBbIil 00bEM U CTPYKTypa

- U3NIOKEHHE MaTepraia 6e3 GakTHIecKuX OmudoK

- JIOTHIKA M3JI0KEHUS

- HCIIOJIB30BAaHNE COOTBETCTBYIOIIEH TEPMHUHOIOT MU

- CTWJIb PEYH U KYyJIbTYypa pedn

- oA00p MPUMEPOB UX HAYYHOU JINTEPaTyphl U PAKTHKU

«5» ecnu TpeOOBaHHUS K OTBETY BHIIIONHEHBI B IOJHOM 00BeMe

«4» ecnu B IIEJIOM BBITMIOTHEHBI TPeOOBaHUS K OTBETY, OJHAKO €CThb
HeOObIINE HETOYHOCTH B U3JI0KEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHMUS BBINOIHEHB! YaCTHYHO — HE BBLIEP)KaH 00bEM, ecTh

(hakTdeckne — OmmMOKHM, HapylleHa  JIOTWKAa  HM3JIOXKEHHS,
HEZOCTaTOYHO MCIOJIb3YeTCsl COOTBETCTBYIOIIAS TEPMUHOIOTHH

IIpouenypa oueHuBaHUS yMeHHMH H

NPAKTHYEeCKUX Y4eOHO-TIPodecCHOHAIBHBIX 32/1a4)

HABBIKOB (pelieHHe NMPOOJEMHO-AHAJIUTHYECKHX U

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl

1

[TocnemoBaTenbHOCTE BEIOOPKHU

CrnydaiiHast

Kpurepuu onenku:

- BBIJICTICHHE ¥ TIOHUMaHHE TIPOOIIEMBI

- YMEHHE 00001IaTh, COMOCTABIATH PA3IMIHBIC TOYKH 3PCHUS

- TIOJTHOTA MCTIOJIb30BaHMS HCTOYHUKOB

- HaJIM9ue aBTOPCKOM TTO3UIIH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCIONB30BaHHWE COIHMAJIBHOTO OIbIiTa, Matepuanos CMU,
CTAaTHCTHYCCKUX JTAHHBIX

- JIOTHIHOCTD U3JI0KEHUS

- YMEHHE CIIeNaTh KBATU(PHUINPOBAHHBIC BBIBOIBI 1 000OIICHUS C
TOYKH 3PCHUS peIIeHIs MPoeCCHOHATBHBIX 3a/1a9

- YMEHUE NPUBECTU IPUMEDP

- OII0pa Ha TEOPETUYECKHUE MOTOKEHUS

- BJIaJICHUE COOTBETCTBYIOIIEW TEPMHUHOIOTHEN

«5» ecim

TpC6OBaHI/I$[ K OTBCTY BBITNIOJIHCHBI B ITIOJTHOM o0BeMe
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«4» ecnmm B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I${ K OTBETY, OJHAKO ¢€CTb

HEOONBIINE HETOYHOCTH B HW3JIOKCHUU HEKOTOPHIX BOIIPOCOB.
3atpynHsieTcs B (OPMYITHMPOBAHMU  KBATU(PHUIIMPOBAHHBIX
BBIBOJIOB U 0000IIEHHIT

«3» ecnmm Tp€6OBaHI/I${ BBINOIHEHBI YACTUYHO — ILITAETCS 000CHOBATEH CBOIO

TOYKY 3pEHUs, OJHAaKo clabo apryMeHTHpyeT HaydHble
TIOJIOKEHUS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENHEHO
copMynHupoBaTh BHIBOABI M OOOOLIEHWS, HE BHAWT CBS3b C
npohecCHOHAILHOM JIESTEIbHOCTHIO

4. Y4yeOHO-MeTOAUYECKOe W MAaTepHAJIbHO-TeXHMYecKoe obecrnedeHue AUCHHUILINHBI
(MoayJis1)
4.1. DyeKTpOHHbIE YUeOHble U31aHusl

1.

Kommuccapos, FO. A. Tlporecchl n anmaparbl XuMu4ueckoi Texnojoruu. B 5 1. Yactp 1 :
yueOonuk s By3oB / FO. A. Komuccapos, JI. C. I'opnees, 1. I1. Bent ; non pemaxiueit
10. A. KomuccapoBa. — 2-e u3n., nepepad. u jmorn. — Mocksa : M3marensctBo HOpaiit,
2023. — 216 c. — (Boicmiee obOpazomanue). — ISBN 978-5-534-09099-4. — Tekcr
anekTpoHHBIM  //  OOpazoBatenbHas minatdgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515341.

Komuccapos, 0. A. IIpoueccs u anmaparbl XUMUYECKOW TexHoJoruu. B 5 4. Yacts 2 :
yueonuk s By3oB / FO. A. Komuccapos, JI. C. I'opnees, 1. I1. Bent ; nox pemaxiueit
10. A. KomuccapoBa. — 2-e u3j., nepepad. u jorn. — Mocksa : M3gatensctBo HOpaiiT,
2023. — 227 c.— (Bwicmiee obOpazoBanme). — ISBN 978-5-534-09101-4. — Tekcer :
anekTpoHHBIM  //  OOpazoBatenpHas mminatdgopma Opaiit  [caiit]. — URL:
https://urait.ru/bcode/515481.

Kommuccapos, FO. A. Tlporecchl n anmapatbl XMMA4YecKor TexHojoruu. B 5 1. Yactp 3 :
yueOnuk mis By30B / FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Benrt ; mon penakmueit
10. A. KomuccapoBa. — 2-e¢ u3g., nmepepad. u mon. — Mocksa : M3natensctBo HOpaiir,
2023. — 246 c. — (Boicmee obpazoBanue). — ISBN 978-5-534-09102-1. — TekcT :
anekTpoHHbI // OOpaszoBatenpHas miarpopma IOpaiit  [caiit] — URL:
https://urait.ru/bcode/515482.

Komuccapos, 0. A. IIpoueccs u anmaparbl XUMUYECKOW TexHojoruu. B 5 4. Yacts 4 :
yueOnuk mis By30B / FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Benrt ; mon penakmueit

10. A. KomuccapoBa. — 2-e¢ u3g., nepepad. u npon. — Mocksa : M3natensctBo HOpaiir,
2023. — 323 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-09103-8. — Tekcr :
anekTpoHHbld // OOpazoBatenbHas 1miatdgopma  FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/515900.
Komuccapos, 0. A. Ilpouecchl n anmaparsl XuMHUYecKOW TexHoJoruu. B 5 4. Yacte 5 :
yuebnuk ans By3oB/ FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; nmox pemakiueit

10. A. KomuccapoBa. — 2-e u3n., nepepad. u nomn. — Mocksa : U3natensctBo HOpaiit,
2023. — 208 c. — (Boicmiee obpazoBanme). — ISBN 978-5-534-09104-5. — Tekcr :
anekTpoHHbld //  OOpazoBarenbHas minatdopma FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/515901.

4.2. DieKTpoHHbIe 00pa3oBaTe/ibHbIE pecypchl

1.

2.

3.

DnektponHas GuGnoTeunas cuctema «95C FOPAWT» Biblio-online.ru (35C «FOpaiit»)
[OnexrponHsIii pecype]. — URL: https://urait.ru/.

OnexktpoHHO-0nOMMoTeuHass cuctemMa ZNANIUM [Onekrponnsii pecype]. — URL:
https://znanium.com/.

OnexktpoHHas OubauoreuHas cucrema «KoHCYIbTaHT cTyzeHTa» [DNeKTpoHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas osnextpoHHass OuOnuoteka [DnextpoHHbli pecypc]. — URL:
http://elibrary.ru/.

Hayunas snexrponnas 6ubmuoteka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
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6. Wndopmamnmonnas cucrema «EauHoe OKHO JOCTyma K 00pa3oBaTelbHBIM pecypcamb»
[DnexTponHsIit pecype]. — URL: http://window.edu.ru/.
7. ®enpepanbHBIi LEHTP HH(POPMAIMOHHO-00PA30BATENBHBIX PECYpPCOB [DINEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NMpo(eccHOHAIbHbIE 0a3bl JAHHBIX M MH(OPMANMOHHbIE CIIPABOYHbIE
CHCTEMBI

OOyuaromumMcest obecriedeH noCcTyn  (YOQJICHHBIM JOCTYI) K HWKE CICAYIONIUM
COBPEMEHHBIM MPO(hecCHOHANBHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapu u »sHuMKIONEAMH Ha AxaaeMuke [OnekrtpoHHblii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema naopmarmoHHO-TIpaBoBOro obecneueHus «I apanT» [ DIEKTPOHHBIN pecype]. —
URL.: http://ivo.garant.ru/.

4.4, KoMIJIeKT JIMIEH3MOHHOTO0 M CBOOOJAHO PacnpoCTPaHAEMOr0 NPOrpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOJACTBA
1. JlunensuoHHOE mporpaMMHOE obecnieueHue: onepannonHas cucrema Microsoft Windows,
naket opucHbIX npuioxenuin Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMOe MPOrpaMMHOE 00ecTIeueHIE: CBOOOTHBIC TTAaKEThI O(PHCHBIX
npuioxkenuit Apache Open Office, LibreOffice.
3. IlporpammHOoe o0ecriedeHHe OTEYECTBEHHOTO IPOW3BOJCTBA: CIPAaBOYHO-TIPABOBAsS
cucrema «l'apant» (DneKTpoHHBIN neproanueckuil cpaBouyHuk «Cucrema 'APAHTY),
obpasoBarenbHas mathopma IOPAWT (Dnekrponnas GuOmmoreunas cuctema «OBC
IOPAIIT» Biblio-online.ru (3BC «IOpaiit»)), 3IeKTPOHHO-GHONMOTEYHAS CHCTEMa
ZNANIUM, snextponnas 6ubauoreunas cucrema «kKOHCYIIBTaHT CTYACHTAY.
4.5. O6opynoBaHue U TEXHUYECKHE CPeACTBA 00yUYeHUs

Jiga peanuzauuy JUCHMILTAHBL (MOIYJSl) HCIONB3YIOTCA YyueOHBbIE ayIuTOpUU s
MPOBEJICHUSI Y4YEOHBIX 3aHATUN, KOTOpbIE OCHAIIEHbBI OOOPYIOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOydYeHUs, U MOMEIICHUS JUIsl CaMOCTOSITENIbHOM paboThl 00yJaromuxcsi, KOTOpbIe
OCHAIL[EHbl KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOAKIIOUEHHUs K cetu «MHTepHeT» U
obOecrieueHbl JOCTYIIOM B DJJIEKTPOHHYIO HWH(OpPMAIMOHHO-00pa3oBaTenbHyl0 cpeny PXTY
uM. JI.U. Menneneea. Jlonyckaercs 3aMmeHa 000pyAOBaHMsI €70 BUPTYaTbHBIMU aHAJIOTAMHU.

HauMeHoBaHMe y4eOHBIX ayTUTOPHI 1151 OcHalEHHOCTD Y4eOHBIX ayIUTOPHIA ISl IPOBeEIeHHsI
NpOBe/IeHUs] YYeOHbIX 3aHATHI U Y4eOHBIX 3aHATHI U IOMEeIeHU i ISl CAMOCTOSITe IbHOI
MOMeIeHHI VIS CAMOCTOSITeJIbHOM padoThI 000pYI0BAHHEM U TEXHHYECKHMH CPeICTBAMHU
padoThI* o0y4eHHst
VYueOHble  ayauTOpUH  JUIsi  TPOBeJeHHs | YueOHas aylauTOpUsl YKOMIUIEKTOBaHA CIEHaTU3UPOBAHHON
y4eOHBIX 3aHSITHI MeOenblo, OTBEYAIOIICi BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOoBaHUSIM, 00OpYJOBAaHHEM M TEXHHYECKMMH CPEICTBAMHU
o0yueHns (MOOWIbHOE MYIIFTUMEUIHOE 000pYIOBaHHE).
[Tomemienue I caMOCTOSTENBEHON PaOOTHI IlomemieHne  OCHAaIIEHO  KOMIIBIOTEPHOW  TEXHUKOM ¢
BO3MOJKHOCTBIO TOAKTIOUEHHs K cetn «VHTepHeT» W
o0ecTiedeHreM [IOCTyNa B D3JEKTPOHHYI0 WH(OPMAIHOHHO-
obpazoBatensHyto cpexy PXTY mm. J[.M. MennemneeBa u k
9BC.

* HoMep KOHKpETHOW ayIUTOpHUM YKa3aH B IpHKa3ze 00 ayAuTOpHOM (OHAE, PACIHMCAHUU yIeOHBIX 3aHATHUA U
pacIicaHuy IPOMEKYTOYHON aTTECTALUH.
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