Padouas nporpamma nucuuniauabl (MoayJsi) «Ilponeccsl n annmaparbl XUMHU4YeCKOH
TeXHOJIOTHH», BKJIIOYAsl OLlCHOYHbIe MAaTEePHAJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
O0CBOEHHs 00pa30BaTeJIbHOI IPOrPaAMMBI

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcajibHbIe - -
Oo6menpodeccroHaIbHBIE - OIIK-1. Crioco0eH UCIoNIb30BaTh MaTeMaTUIECKUE,

€CTECTBEHHOHAyYHbIE W MH)XCHEPHbIC 3HAHWS IS
pemieHust  3amad  cBoell  mpodeccHOHaNTbHON
JIeATEIHOCTH

- OIIK-2. CnocobeH uCIOIb30BaTh COBPEMEHHOE
TEXHOJIIOTMYECKOE ¥ aHAJIMTUUECKOEe 000pyJ0BaHHE
B npoeccuoHabHO u Hay4HO-
MCCIIEI0BATENbCKON JIESITENbHOCTH

- OIIK-5. CriocoOeH MOHMMATh MPHHIMIBI PaboTHI
COBPEMEHHBIX HMH(OPMAIHOHHBIX TEXHOJIOTUI |
UCIIONb30BaTh WX Uil peleHus  3aj1ad
podeCCHOHANBHOM IeITEIBHOCTH

[TpodeccruonanpHble - -
1.2. KoMmneTeHIIHM W WHIMKATOPbI WX JAOCTHKEHHS, (GOpPMHUPYeMbIX TUCHUTLIAHOM

(MoyJsieM) B mpolecce 0CBOEHHs 00Pa30BaTeIbHOI MPOrpaMMbl

Kon Koja nnaukaropa
Conep:kaHue MHANKATOPA KOMIETEHIIHH
KOMIIETEHIIMN | KOMIETEHIIMH

OIIK-1 OIlK-1.3 Pemaer  3amaum  mpodeccHOHaNbHOM — AEATEIBHOCTH,  IPUMEHSs
MHXECHEpHbIe 3HAHUSI M OCHOBBI TEXHUYECKOTO PErYJIHPOBaHUS

OIIK-2 OIlK-2.1 Pemaer 3amauu npodeccHoHaNbHOM AEATEIBHOCTH C HCIOIb30BAaHHEM
COBPEMEHHOT'0 TEXHOJIOTHYECKOI'0 U aHAJIMTHYECKOT0 000pyI0BaHHs

OIIK-2 OIlIK-2.2 BeiOupaer nytm MHTEHCH(UKAMKM  TEXHOJIOTMYECKHX  IIPOLIECCOB
IPOM3BOJCTBA M COBEPLICHCTBOBAHUS COBPEMEHHOI'O TEXHOJIOIMYECKOTO
000py10BaHus U MPUOOPOB

OIIK-2 OIlK-2.3 AHanu3upyer TEXHOJOTMYECKHIl Tpolecc M BbHIOMpAeT TEXHUYECKHE
CpeicTBa M TEXHOJIOTMH C YYETOM OKOJOTMYECKUX MOCIENCTBUH HX
IPUMEHEHUS

OIIK-5 OIIK-5.1 [IpumeHnsier cpeacTBa COBpPEeMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHHA VIS
TIOHCKA, XpaHeHHs, 00pabOTKHY, aHAIHM3a H MPEACTABICHUS HH)OPMaIUH

1.3. Pe3yabTaThl 00y4eHHs MO AUCHUIIHHE (MOTYJIIO)
Lenp w3ydeHusi AUCHMILUIMHBI (MOXYJsl) — CBs3aTh OOIICHAYYHYIO M OOIICHH)KCHEPHYIO
MOJITOTOBKY XMMHKOB-TEXHOJIOTOB, YTO HEOOXOJAUMO IPH MOJArOTOBKE 0aKaJaBpOB IO JTAHHOMY
HAIPABJICHUIO Il HAYYHO-HUCCIIC0BATEIbCKOM U IPAKTUYECKO pabOThl Ha IPEIIPUATHSIX.
B pe3ynbrate u3y4eHus: AUCIHUILTAHBI (MOJIYJIs1) OO0YYaIONIHIACS JOKEH
3HATh:
® OCHOBBI TEOPUH IIEPEHOCA HMITYJIbCa, TEIUIAa M MAacChl; HPUHIMIBI (DPU3HYECKOTO
MOJICIIMPOBAHUS TPOIECCOB; OCHOBHBIC YPAaBHEHHS JBIDKEHHS >KHIKOCTEH; OCHOBBI
TEOpUHU TeIJIoNepeadl; OCHOBBI TEOPUHU Maccollepeauyd B CHCTeMax CO CBOOOTHON U
HEMOBIKHOM TpaHHIled paszaena ¢a3; TUIOBBIE MPOIECCHl XUMHUYECKOW TEXHOJOTHH,
COOTBETCTBYIOIIIME aNlIapaThl U METO/IbI UX PACUeTa;
e METOABl TOCTPOEHUS OMIHPUYECKUX U  TEOPETHMUECKUX  MOJeNed  XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB;
yMeTh:
® OMpeneNsTh XapakTep [BIKEHHUS >KUIKOCTEH W Ta30B; OCHOBHBIE XapaKTEPHUCTUKH
MIPOLIECCOB TEIJIO- K MAacCOMEepeaau; pACCUUTHIBATH MAPAMETPHI U BRIOUPAThH anmaparypy
JUTSI KOHKPETHOTO TEXHOJOTHYECKOT0 MPOoIecca;
® pacCUMTHIBATh OCHOBHBIE XapaKTEPUCTHKH XHUMHKO-TEXHOJOTHYECKOTO TpoIlecca,
BBIOMPATH PALIMOHAIBEHYIO CXEMY;



BJIAJ1€Th.
MCTOJAAMU TCEXHOJIOTHUYCCKUX PACYCTOB OTACIBHBIX Y3JI0OB H [[eTaHeﬁ XUMHYCCKOT'O

000py/IOBaHNUS;

HaBbIKaMH IMMPOCKTUPOBAHUA TUIIOBBIX aIllIapaTOB XUMHYECKOM MMPOMBIIIJIICHHOCTH,

METOJaMH
000pyIOBaHUSI.

OTIpe/ICTICHUS

panroOHaJIbHBIX TEXHOJIOI'MYCCKUX PECKUMOB pa6OTI)I

2. O0beM, CTPYKTYpa U coJep:KaHue JUCHUILIMHBI (MOTYJIs)
2.1. O6beM TUCHUTIUHBI (MOTYJIs1)

Buout yueonoii pabomut Dopmul 00yuenusn
Ounasn
OO01mast TPYI0eMKOCTh: 3a4CTHBIC CIMHUIIBI/9aChI 8/288
KonTakTHas padora: 144
3aHsATH JIEKIIMOHHOTO TUTIA 72
3aHATHS CEMUHAPCKOr0 TUMA 72
KoncyasTanmmn 0
IIpomeKyTOUHAsI aTTeCTANMSA: SK3aMEH, 3aUeT C OLIEHKOM 36
CamocTositetbHas padora (CP) 108

2.2. Tempbl (pa3aesbl) TMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
yacoB o popMam 00pa3oBaTeJLHOM 1eSITEJIbHOCTH
Ounasn popma odyuenus

Ne
n/n

HanMeHoBanne TeM
(pa3nenoB)

Buabl yueGHoii padoThl (B yacax)

KonTakTHas padora

JICKIIMOHHOI'0 TUIIA

3ausaTus

3aHATHSA CEMHUHAPCKOrO THIA CP

JI

Hnble

113

JIP

HNnbie

I'mnponunamuueckue
MPOLIECCH U ammapaTsl
XUMHYECKOMN
TEXHOJIOT !

18

0

18

C
0

0

0

27

TeruioBble poLeccs U
amnmapaThl
XUMHYECKOMN
TEXHOJIOT !

18

IIpouecce! 1 anmapaTsl
pazaeneHus
TOMOT'€HHBIX
(ocHOBHBIE
MaccoOOMeHHBIe
MIPOIIECCHI)

CUCTEM

18

IIpoueccel 1 anmapaTsl
pazaeneHus
TeTEePOTreHHBIX CHCTEM
(ocHOBHBIE
THIPOMEXaHIMIECKIE
TIPOIIECCHI)

18

Ilpumeuanua:
JI — nmexnmn, 113 — npaktrueckue 3amatusi, C — cemuHapsl, JIP — mabopatopHsie padotsr, CP — camocrosTensHas

pabora.

2.3. Coaep:kaHue JMCHUILIMHBI (MOAYJs), CTPYKTYPHPOBAHHOEe MO TeMaM (pa3ienaM) H
BUJIaM padoT

CoaepikaHue JICKIMOHHOIO Kypca

armaparhl XAMUYECKON TEXHOJIOTUI

No
u/n HaumeHnoBanue TeM (pa3aesioB) Coaep:xaHue JEKIIMOHHOT0 Kypca
1. | I'mpponunamuueckue mponeccsl u | 1.1. Beexenue B aucnmmuiay. OCHOBHbIE IIOHATHS M ONPEICNICHHUS.

HpeHMCT JUCHHUITTINHBI «Hpoueccm 1 anrapaTbl XAMHYICCKON
TCXHOJIOTHUN . Knaccn(bnkaupm IponHecCoB. HerepBIBHLIe n
NEPUOANICCKUEC, CTAIMOHAPHBIC 1 HECTAIITMOHAPHBIC IMTPOICCCHI.
OCHOBHEIC 3aKOHOMCPHOCTHU TIIPOILIECCOB U O6IIII/IG MPUHIUIIBI
pacycTa anmnapaTtoB XAMUYECKON TEXHOJIOTHH.




Kunakoctm w rasel. Knmaccudwmkarmus sxuakocrteil. MnoeampHas
XKHUIKOCTh. KanenbHble 1 yrpyrue xuakocty. CHisl, JeHCTBYIOMTE
B OKHJKOCTH: MacCOBBIE M TOBEpXHOCTHBIE. Hampsbkenuss B
JKUJKOCTAX M Tazax (TaHTeHIMaNbHbIE M HOpMaibHbIe). CBOMCTBa
JKUKOCTEN.

Mopens  HempepblBHOM  cpenpl.  [lomartue — ¢usmueckoro
JJIEMEHTapHOr0 00beMa.

1.2. OcCHOBBI TEOpUH MEpEHOCa.

OCHOBBI TeOpHUM SIBIIGHHH TIEpeHOCa: aHaIW3 MEXaHU3MOB,
MOZIENMPOBaHUSI M pPa3pabOTKH OOOOIIEHHBIX METO/IOB pacdera
THIPOMEXaHUYECKUX, TEIJIOBBIX M MacCOOOMEHHBIX MPOLECCOB U
anmapatoB. (OEHOMEHOJIOTMYECKHE 3aKOHBI IIepeHoca HWMITYJIbCa,
Maccel ¥ JHEepruu. MONeKyJIspHBIH M KOHBEKTHUBHBIA IEPEHOC.
OOmmme 3aKOHOMEPHOCTH THAPOAMHAMMKH, TeIUIoNepesadud u
Macconepenaud. B3auMocBs3b 3THX TPOIECCOB B MPOMBIIIIEHHOH
anmaparype. Pomp  sBneHMid IepeHoca NpU  XMMHYECKHX
NpeBpaIIeHUsX.

MarepuansHple M JHEpreTuueckue  (TEIUIoBble)  OajlaHCHI;
omnpezeNeHre MAacCOBBIX TOTOKOB M HSHEPreTHUECKHX 3aTpar.
VcnoBust paBHOBECHS M OIpeleSieHHE HaNpaBlIeHUs MpPOLECCOB
nepeHoca. OO BUA  ypaBHEHUWH CKOPOCTH  IIPOIIECCOB;
JBIDKYILTE CHUIBI u KUHETHYECKHE K03 PHUIIUEHTBI.
Jlumutupyromue ctaauu.

1.3. T'uapocratuka.

Huddepennmanbapie ypaBHeHUs paBHOBecus Diinepa. [Tokosiiascs
JKUJIKOCTh TIOJT JEWCTBUEM CHIIBI TsDKeCTH. OCHOBHOE ypaBHEHHE
TUAPOCTATUKH. HpaKTH‘IeCKHe TNPUIJTO)KEHNSA OCHOBHOI'O YpaBHCHUSA
THIPOCTATUKH.

1.4. T'uapopuHamuka.

bananc cun mpu ABWKEHUM BS3KOM HEC)KHMAeMOH KUAKOCTH.
YpaBHEeHHE HEpa3pbIBHOCTH (CIUIOIIHOCTH) TOTOKA. YpaBHEHHE
Hagbe-Crokca u ero (pu3nueckuii CMbICII.

ITono6uoe npeoOpa3oBaHue ypaBHEHHUS Hagre-Crokca.
be3pa3MepHble IEpeMeHHbIE - KPUTEPHH THUAPOAWHAMUYECKOIO
nogobust (Ditnepa, PeiiHonmpaca, ®Ppyma, TOMOXPOHHOCTH), HX
(d3HYecKHil CMBICH; TapameTprdeckue kputepun. Kpurepuansaoe
ypaBHEHHE JABMKEHUS BA3KON JKUAKOCTH.

VYpaBHeHue  JBIKeHHs  Oinepa.  DHepreTuueckuii - OanaHc
CTAI[IOHAPHOI'O JIBW)KEHHUS UACATbHOM IKHUIKOCTU. YpaBHEHHE
bepuynnu st upoeanbHOM M peanibHOM  kuakocth.  Ero
MpaKTUYECKUE NTPUIOKEHUS (UCTeUeHHEe KUIKocTel, Tpyoka ITuro-
Ipasarns). IlpuHIMOBL W3MEpEeHHS CKOPOCTEH M PacXomoB
JKUJKOCTH JIPOCCENIbHBIMM TPHOOPaMU M ITHEBMOMETPUYECKUMHU
TpyOkamu. OrmpeneneHne pacxoJoB NpPU HCTCUCHHUH >KUAKOCTEH
Yyepe3 OTBEPCTHS MIIM HACAIKH.

I'maponnHamMudeckue PEKIMBI JBIDKCHUS KUIKOCTEH:
JAMUHAPHEIN U TYpOYICHTHBIH.

Uucno PeitHonbAca M €ro KpUTHYECKUE 3HA4YEHUSA. MexaHHU3MBbI
JJAMHUHAPHOT O u TypOyJIEHTHOTO TEYEHU . [lonsiTue
TypOyneHTHOCTH.  IIpencraBieHnss 0  THAPOAWHAMHYECKOM
MOTPAaHUYHOM CJIO€ TPH TEYEHHH MO TpydaM M KaHajlaM | TIpH
00TEeKaHHUH Tell.

Pacuer nmamerpa TpyOONpPOBOIOB M aNmaparoB; BEIOOP CKOPOCTEH
MIOTOKOB 1 ONTHMAJIFHOTO ANaMETpa TPYOOIIPOBOIOB.
Pacnipenenenne ckopocTteil WO pagmycy TPYOBl IOCTOSIHHOTO
CEUYCHUSI ITPY JIAMHHAPHOM CTallMOHAPHOM TEUECHUH.

Teuenne B TpyOax u kaHamax. OnpeaessIFOIINi ITONepeIHBIA pa3Mep
MIOTOKA B KaHAJIaX POU3BOIBHON (POPMBI: THAPABINYECKUN pauyc,
SKBUBAJICHTHBIN HaMeTp.

I'mapasnugeckoe COMPOTUBIICHNE TIPU TEUCHUH KHUIKOCTEN U Ta30B.
Pacuer morepr Ha Tpenme (ypaBHenue Jlapcu-Belicbaxa) m Ha
MeCTHbIE comnpoTuBieHHA. COOTHOMIEHHS W HOMOTPAaMMBI JUIS
pacuera ko3¢ ¢punmenTa TpeHns. 3aBUCHMOCTH MEXKIY PacXoJIOM H
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MepenajoM JaBieHus. Pacuer Hamopa JuUid  NepeMeIleHHUs
KHUJKOCTEH Yepe3 CUCTeMY TPYOOIIPOBOIOB U aIllapaTos.

1.5. IlepemenieHne >KUAKOCTEH.

[lepemereHre >KUIKOCTEH C TMOMOIIBIO MAIIWH, MOBBIIAOIINX
nasineane. OObeMHble (TIOpPIIHEBHIE, POTAlMOHHBIE W JAp.) H
JMHaAMHYecKue (IIeHTPOOEKHbIe, OCeBbIE U Jp.) Hacockl. OCHOBHBIE
napameTpsl paboTbI THPABINYECKUX MallluH:
MIPOU3BOAUTENHHOCTD, HAIOpP, MOoIHOCTh, KIT/I.

Pacuer Hamopa u moTpeOIseMOl MOITHOCTH; MOI0O0p IBUTATEINS K
Hacocy. Omnpenenenne T0MyCTUMON BBICOTHI BCachIBaHUsL. SIBieHne
KaBUTAIMH ¥ €ro Mpe0TBpalleHHE.

OcoOeHHOCTH Pa0OTHI, COIOCTaBIIEHHE W O0JACTH NPHUMEHEHUS
OCHOBHBIX THIIOB HAacOCOB - IEHTPOOSKHBIX, ITOPIIHEBBIX
(mnymxepubix) u ap. Cesa3p Hamopa, momHoctn u KIIJ| ¢
MPOU3BOJUTENILHOCTBIO  (XapakTepuCTHKH  HacocoB).  Pabora
HacocOB Ha ceTh WM WX  BBIOOp;  pErylIupOBaHUE
TIPOU3BOIUTENIEHOCTH.

TemnoBsie IpouecChl MW armnaparbl
XHMUYECKON TEXHOJIOTUH

2.1. OCHOBHEIE IOHATHUS U ONPEAEICHNUS B TEIUIONEPEIaYE.
OCHOBHBIC TEIUIOBBIC TMPOIECCHI B XHMHUYCCKOH TEXHOJIOTHU:
HarpeBaHWe W OXJaXJEHHe, KOHJCHCAllUs IMapoB M HCIapeHHe
JKUJKOCTEH.

CranyoHapHbIi u HEeCTallMOHAPHBIN IIEPEHOC TEIUIOTHI.
TemneparypHoe mosie, TpaueHT TEMIEPaTyphl U TEIJIOBOW IOTOK;
TerIonepesaya M TEIIooTHada. TeMIepaTyponpoBOJHOCTh —
TETUIOMHEPIIMOHHBIE CBOMCTBA CPEbI.

2.2. IlepeHoc sHepruu B (hOpMe TEIUIOTHL.

TenoBoit OanaHc Kak YacTHBIN CITydai SHEPreTHYeCcKoro OanxaHca.
OmnpejesieHne TETUIOBOI HArpy3KW amnmapara npu U3MEHEHUH 1 0e3
M3MEHEHUS arperaTHoro CoCTosHUsA. Pacxoz TemIoHOCUTENEH.
Huddepennmanbioe ypaBHeHHE TmepeHoca dHeprud B (opme
Teru10Thl, ypaBHeHne Oypbe-Kupxroda u TenaonpoBoIHOCTH.
CramioHapHBIE ~ TEpPeHOC  TEeIIOTHI  4epe3  IUIOCKHE U
mumuHApudeckue creHkd. CodeTaHHMe MEXaHHU3MOB IIEepeHoca
TETUTOTHI (TEIUIONPOBOIHOCTH, KOHBEKIIUH, H3ITYICHHS).
KonBekTHBHBIN nepeHoC TeIoThl. be3pa3MepHbie epeMeHHBIE —
ynucna Hyccenbra, Ilekne, Ilpanarns, ['pacroda, dypee. Pacuer
KO3 PHUIMEHTOB TEIJIOOTAAYH MPH BBIHYXIEHHOW W €CTECTBEHHOM
KOHBEKIINH.

TemmooOMeH  mpu  W3MEHEHHH  arperaTHOr0  COCTOSHHAL
Konnencauus mapoB. ®opmyna Hyccenbra. TemnooOMmeH mpu
KHIICHHH.

PanuanTHbI Temuonepenoc. BzaumHoe nziyuenue ten. PaapuantHo-
KOHBEKTHBHBII TEPEHOC TEIUIOTHL. Pacder moTeph TEIUIOTHI
ammapaTaMd B OKPYKAIOIIYI0 Cpedy U TEIUIOBOW M3OJIAIHH.
OCHOBHOE ypaBHEHHE TEILIONEPEIauH.

2.3. Terwonepenaya B HOBEPXHOCTHBIX TEIIOOOMEHHUKAX.
Temnonepenaya B TTOBEPXHOCTHBIX TEMI000OMEHHUKAX.
AITUTHBHOCTD TEPMUYECKUX COMPOTHBICHUH. CpenHss NBIKYIIas
cuna Temronepenaun. OmnpeneneHne CpenHeil MBIDKYIIEH CHIBI B
ammapaTax pa3lIMYHBIX KOHCTPYKIWH. B3amMHOe HampaBieHne
JIBIDKCHUS TETJIOHOCUTENEH. Pacuer MOBEPXHOCTU
TEIIOOOMEHHHUKOB.

Crroco0bI 1TOBOIA M OTBOMA TEIUIOTHI B XMMUYECKOH TEXHOJIOTHH.
TpeboBanms, mnpembsBIsieMble K TermmoHocutemsiM. (OOorpes
BOASHBIM  TAPOM, BBICOKOTEMIIEPATYPHBIMH  OPTaHHYECKUMH
TEIUIOHOCUTEISIMH, TOITOYHBIMH razaMmu. CrocoObl
anekrpoodorpeBa. OTBOJ  TEIUIOTHI  BOAOW, BO3AYXOM H
HU3KOTEMITEPaTypPHBIMH TETIOHOCHTEISIMU.

TemnmooOMeHHBIE anmmapatsl, X Kraccupukanys. OCHOBHBIC THIIBI
TTOBEPXHOCTHBIX TEIUNIOOOMEHHUKOB (TpyOdYaTthble, IUTaCTHHYATEIC,
ammapaTel ¢ TEPEMEIIMBAIONIMMU  YCTPOHCTBAMH H  T.1I.)
CMecHuTenbpHbIC  TCIUIOOOMEHHUKH: TPAaIUpHU, KOHICHCATOPHI
cMmemeHns. BpiOop oONTHMAaNbHBIX KOHCTPYKIMHA W YCIIOBHH
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OKCILTyaTallun TEII000MEHHBIX armapartos. OCHOBHEIE TCHACHIINU
COBCPIICHCTBOBAHUS TEII000MEHHBIX armapartos.

[pornecchl U anmapatsl pa3aeieHUs!
TOMOICHHBIX CHCTEM (OCHOBHBIC
MaccOOOMEHHEIE IPOLIECCHI)

3.1._OcHOBHbIE MOHATHS U ONIPE/IETEHHUs B Macconepeaye.
Knaccudukanms nporeccoB maccoooMeHa. OCHOBHbBIE HOHSTHSI U
onpexnenenusa. Ilpomeccsl co cBoOomHOW W (DHKCHPOBAHHOM
rpanuierd paszgena (a3 u c pasuensromerd ¢aspl HeperopoaKoi
(membOpanoii). Hocurenu u pacnpenensiemblie BeriectBa. CrocoOb
BBIpa)KeHUs cocTaBa (as.

OU3NKO-XMMHYECKAE  OCHOBBI ~ MacCOOOMEHHBIX  IIPOIECCOB.
PaBHOBecHBIE YCIIOBUSI M ONpeEENeHHE HaIpaBieHHS IepeHoca
BermmecTBa w3 ¢asel B (azy. KoaddummeHTs pacnpeneicHus.
[onsiTe 0 Macconepeaaye U MaccooTaaue.

KoHneHTpaioHHoe 1oje, TpaJueHT KOHIEHTpalud, OO W
YIeNBHBIA TOTOK Macchl. MonekymspHast TuQdy3us B )KUAKOCTIX,
raszax (mapax) ¥ TBEpJbIX Tellax.

3.2. MexaHU3MBbI IepeHoca Macchl.

YpaBHeHHe Hepa3phIBHOCTH /ISl IBYXKOMIIOHEHTHON CUCTEMBI.
Juddepennmanbaoe ypaBHeHNE KOHBEKTUBHOTO IEPEHOCA MacChl B
OMHapHBIX cpenax.

Jduddy3nonHblil morpaHUYHBINA ClIOH; TPOGUIN KOHIEHTpAUUi 1
CKOpOCTEH B MMOTOKAax.

KoaddurmeHTts! MacCOOTHAuH. OcCHOBHEIE MOJEILHBIE
MPE/ICTABIICHUS O MEXaHU3ME MaCCOOT/Iauu.

MonenupoBaHiie KOHBEKTUBHOTO MaccooOMena. Yucna Hyccenbra,
[Mexkne, [Ipanarns, Oypwe u 1p., UX GU3MUECKUI CMBICI, aHAJIOTUH
C TCIJIOBBIM HOJIO6HCM NPpUMEHUTECIIBHO K TasaM MW XKHUIAKOCTIM.
Pacyer k03((UIMEHTOB MaccoOTAa4YM B ammapaTtax pas3jIn4HBIX
THIIOB TI0 YpaBHEHHSAM ¢ Oe3pa3MepHBIMH IEPEMEHHBIMU.
Macconepegaua. ~ OCHOBHOE ~ ypaBHEHHE  Maccolepeaadu.
CooTHouleHre Mexay KodhGHUIUEeHTaMH Maccorlepeadud U
MaccooTa4yM, AaJAUTUBHOCTE AU(PQY3HOHHBIX CONPOTUBICHHH.
Wurencudukanmst Maccorepeiayd MyTeM  BO3JICHCTBHS — Ha
JUMUTHPYIOLIYIO CTaIUIO.

BnusHue ycnmoBui (Temmeparypsl, NaBJICHUS, KOHIEHTpALMil) Ha
HaIlpaBJICHHE MaCcCOIIepeHOoca Ha MpuMepax adcopOLUH; TPUHIUIIE]
BbIOOpa aOCOpPOEHTOB.

3.3. ®a30Boe paBHOBECHE.

MatepuaneHplii  OalaHC ~ HENPEPHIBHOTO  YCTAHOBUBIIETOCS
IpoIiecca MpU Pa3IMYHBIX coco0ax BEIPAXKEHHUS COCTaBOB (a3 U UX
pacxonoB; ypaBHEHHS PaOOUMX JIMHHUMH.

[IpenenbHble KOHLIEHTpPALUMM pACIpeesieMoro KOMIIOHEHTa B
oT/aroIei 1 n3BJekaroniei (azax Jjsi IPOTHBOTOYHBIX MPOIECCOB.
MaxkcumanpHO BO3MOXHASI CTETNIEHb M3BJICUCHUS, MUHUMAJIBHBIA 1
ONTHMAJIbHBIN PacXO/ibl U3BJICKAIOIIEH (ha3bl.

3.4. Meronsl pacyéra pasMepoB MAaCCOOOMEHHBIX KOJOHHBIX
annaparos.

Pacuer momepedHoro cedeHus (AuamMeTpa) KOJIOHHBI, MPENEITHHO
JOMycTUMast ¥ SKOHOMHYECKH ONTHMAJIbHAsi CKOPOCTH CILIOIIHOM
(hazbL.

ParonaneHbIi BBIOOp B3aMMHOTO HANpaBiICHUS ABWXKEHHUA (a3 u
OpraHu3allii MOTOKOB B MAacCOOOMEHHBIX ammaparax. Pacuer
MaccOOOMEHHBIX MPOILECCOB M aMMapaToB IS CHCTEM C OJHHUM
pacripenenseMbiM  KOMIOHEHTOM. (OCHOBBI ~pacyeTra  BBICOTHI
MaccOOOMEHHBIX amlapaToB C HEMPEPBHIBHBIM M CTYNEHYAThIM
KOHTakToM (a3. /IBa OCHOBHBIX MeTOZJa pacdera: Ha OCHOBE
KOOQPHUIMEHTOB  Maccomepeqadyd W Ha  OCHOBE  ITOHATHUSA
TEOPETUUECKOW CTYyINeHu pasaeneHud. [loHsaTthe uucna exuHun
TepeHoca M BBICOTHI €MHUIIBI TepeHoca. PakTop Macconepenaym.
Cpennsisi IBIDKYIIAs CHila Maccoliepeiaun. BiansHue mpomoisHoro
NepeMeIIMBaHNs Ha CPEIHIOI0 JBIDKYIIYIO CHIIY MacCONepeaadH.
IIpouenypa pacuera, ocHOBaHHas Ha OOBEMHBIX KO3(duIMeHTax
Maccornepenaud. ['paduyueckuil ¥ aHAINTHIECKUHA METOIbI pacyeTa.




Pacuer BBICOTHI MacCOOOMEHHBIX almapaTroB CO CTYHNEHYAaThIM
KoHTakTOM (ha3. DddexTuBHOCTE cTymeHn 1o Mbapdpu. CBszb
Yuca enuHUIl iepeHoca 1 tokanbHoro KII/I crymeru mo Mapdpu.
UunciieHHBIH pacdeT «OT CTYNEHH K CTYNEHW» M ero rpadudeckas
HMHTEPIPETALHs C UCTIOb30BAaHIEM «KMHETHUYECKOH JIMHAMY. YUeT
crpyktypsl morokoB u KIIJ[ tapenkun. OcobeHHOCTH pacyera
Tapesib4aThIX KOJIOHH Ha OCHOBE TOHATHS TEOPETUYECKOH TapEKH.
Yucno JEHCTBUTENBHBIX u TEOPETUUECKIX TapeJioK.
O} deKTHBHOCTD TapeIKu.

ParionaneHbIi BBIOOp B3aMMHOTO HAINpaBlICHUS! ABWXKEHHS (a3 u
OpraHM3aly TIOTOKOB B MACCOOOMEHHBIX armaparax.

3.5. Abcopbuwsi.

OO1mye MPUHIMITEI YCTPOMCTBA M KiacCH(UKALUs alrapaToB s
MacCCOOOMEHHBIX TIPOIIECCOB B cHcTeMax 'ra3(map)-KUIKOCTh'.
OcoOeHHOCTH KOHCTPYKIUI abcopOepoB.

OCHOBHBIE TUTIBI M 00JIACTH TPUMEHEHHs1 a0COpOEepOB: HacaI0YHbIE
W TapenbyuaTble  KOJIOHHBI, ammapatbl CO  CIUIOINIHBIM U
CCKIIMOHMPOBAaHHBIM  0apOOTaXKHBIM  CJIOEM,  ammaparbl ¢
JICTIEPTUPOBAHUEM JKUIKOCTH.

CxeMbl a0COpOIOHHO-TIECOPOIIMOHHBIX YCTAHOBOK C BBIACIECHHEM
W3BJICUCHHOTO KOMIIOHEHTa M  pereHepamueii  abcopOeHTa
(mecopOrpieid mpHW TOBBINICHHON TeMmmepaType, MOHMKECHHEM
JIABJICHUS], OTAYBKON MHEPTHBIM HOCHTEIIEM).

3.6. Juctwisiuums. Pektudukanus.

Paznenenne pucTWwUIAMEN JKUAKUX TOMOIEHHBIX CMecer M
C)KHMKCHHBIX TIa30B, O6J'laCTI/I NpUMEHCHUA U OCO6CHHOCTH
MPOBEACHM MPOLECCOB ITPU PA3JIUIYHOM TaBJICHUU.
IlapokuakocTHOE paBHOBECHE [UIsl CUCTEM C IIOJNHOM H
OrPAaHMYEHHOW B3aMMHOM pPacTBOPUMOCTBIO U €r0 BJIMSHUE HA
BO3MOJKHOCTb ~ pa3fielieHUsT KOMIIOHEHTOB JUCTHIUIALMOHHBIMU
MeTofgaMu. Pacuer paBHOBecHs Ai1sl nealbHBIX OMHAPHBIX CMECEH.
I[Ipocrast 1 GppakuMOHHAS IEPETOHKA; IEePeroHKa ¢ AedierMaryeH.
MarepuaibHbIil 6aaHC, pacdeT BBIXOJa NMPOAYKTAa U €r0 CPEAHEro
coCTaBa TIpU TIeperoHKe OMHApHBIX cMmeceld. CXeMbl YCTaHOBOK.
TernoBble OanaHChl U pacueT pPacxof0B TEITIOHOCUTENEH AT 3TUX
MPOLIECCOB.

Pextudukanmsa. DU3MKO-XUMHUYECKHE OCHOBBI M OCOOECHHOCTH
yclIoBUH TpoBefeHHsT mpoueccoB. CXeMbl YCTaHOBOK  JUIS
HETPEPHIBHOW U MEPUOAMIECKON PEKTU(DHUKALINN OUHAPHBIX CMECEH.
OcoOeHHOCTH yCTPOICTBA aNIapaToB (HACAJI0YHBIX U TapenbyaThIX
KOJIOHH) U BBIOOpAa PEeXKHMMOB HX paboThl MpH pekTudukanuu (o
cpaBHeHHIO ¢ abcopOiueii). OcoOEHHOCTH YCTPONUCTBA U BAPUAHTHI
paboTh! ucnapuTenei u gedIerMaTopos.

MopenupoBaHue ¥ pacueT TPOIECCOB W  aMNaparoB IpH
HENpephIBHON  pekTUPUKammyu OWHapHBIX cucTeM. OCHOBHI
YHCIEHHOTO ¥ Tpa(oaHaINTHIECKOr0 METOA0B. MarepHaabHbINA
6amanc. PaGoune muann. OnpeneneHne MUHUMAIIBHOTO B pabodero
¢mermoBoro umcia. TemnmoBod OamaHC HW pacyeT pPacxomoB
TEILUIOHOCUTENEH. IIpuHnMIBI TEXHUKO-YKOHOMUYECKOUN
ONITUMU3AINHN TIPU pacueTe padodero GIerMoBOro 4rcia, pa3MepoB
anmapatypsl W O3HepreTmdeckmx 3arpaT. OCHOBBI pacdera
TapeNb4aThIX U HACATOUHBIX PeKTH(HUKAINOHHBIX KOJIOHH.

[poneccel U anmapatsl pa3aeieHUs
TeTepPOreHHBIX CHCTEeM (OCHOBHBIC
THAPOMEXaHUYECKUE MPOLIECCH)

4.1. Pasnenenne rereporeHHbIX cucreM. OCHOBHBIE ITOHATHS H
METOJIEL.

Knaccudukanus S>KUIKAX ¢ Ta30BbIX T'E€TEPOrCHHBIX CHCTEM:
CYCTEH3UM, 3MYJIbCUH, TEHbBI, MbUIM, TyMaHbl. MaTepHanbHbIi
0aJaHC MPOIIECCOB Pa3CCHHs TeTEPOreHHBIX CUCTEM.

OrneHka >(PQPEKTHBHOCTA M BBHIOOp ONTHUMAJBHBIX IIPOIECCOB U
ammapaToB JIS pa3AeicHUS TeTePOTeHHBIX CMeCei.

4.2. OCHOBBI TEOPHUH OCAKIEHHS.

Pa3nenenue )KUIKMX ¥ ra30BBIX CUCTEM B ITIOJIE CHJI TsDKECTH. Pacyer
CKOpOCTEH CBOOOTHOTO M CTECHEHHOT'O OCAXKICHHS TBEPABIX YACTHUI]
mapooOpa3HOil M OTIMYHBIX OT Hee (POPM B TOJIE CHITHI TSHKECTH.




IIpouiecchl OTCTaMBaHUs W YCTPOMCTBO ammapaTroB pa3JielieHus
CYCIIEH3U, SMYJAbCUH U NbUIeH. PacyeT moBepXHOCTU OCAXKIEHUS U
MPOU3BOJUTENILHOCTH OTCTOMHUKOB. YCTPOWCTBO M JEUCTBUE
LIUKJIOHOB (TIPOCTHIX U OaTapeHHBbIX ), THIPOLUKIOHOB.

4.3. TeueHue KHUIKOCTH YEpPE3 HEMOABUKHBLIC 3EPHMCTHIE U
IICEBAOOKIKCHHBIE CJIOU.

3HaueHWe THUIPOJWHAMUKUA 3EPHUCTBHIX CIIOEB B Ipoleccax
(bUIBTpPOBaHMS, TEIUIO- U MAaCCOOOMEHA, TETCPOrCHHOr0 KaTalu3a u
Jp. OCHOBHbIE XapaKTEPUCTUKU OTUX CJIOEB: JAUCIEPCHOCTD,
yaenbHasi TIOBEPXHOCTb, IMOPO3HOCTb, DKBHUBAJIECHTHBIA JHAMETP
KaHalioB. PacueT TUIpaBIMYECKOrO  CONPOTUBJICHHS  CIIOS.
I'mapaBiauydeckoe CONMPOTUBIEHUE CIIOEB HACAZOK MPOMBIILIEHHBIX
Macco- ¥ TCIUIOOOMCHHBIX alllapaToB.

PexxyMbpl TeueHHMS  NHOTOKOB B HAcaJOYHBIX  KOJOHHAX.

I'uapaBiawyeckoe  COMPOTHUBIICHUE,  SABJCHUS  ITOJBHCAHMS,
3axJIcObIBaHUsI M WHBEPCUM (a3 M pacyeT COOTBETCTBYIOIIMX
CKOpPOCTEii.

I'uaponuHaMuKa MCEBAOOKIDKEHHBIX (KUTAmUX) cinoeB. O0IacTh
NPUMEHEHHUST  TICEBIOOKIKEHUS. (OCHOBHBIC — XapaKTEPUCTHKU
TICEBIOOKMKEHHOTO COCTOSHUS. [ MApaBIMIeCcKOe CONPOTHBIICHHE.
Pacuer CKOpOCTEW TCEBIOOKIKEHHSI M CBOOOIHOTO BHTAHUSA,
BBICOTHI TICEBIOOKIKEHHOTO Ci10s1. OMHOPOIHOE ¥ HEOTHOPOIHOE
[ICEBIOOKIKEHHE. OcobennocTH [ICEBIO0KMHKEHHS
MOJIMIUCTIEPCHBIX ¢I0eB. [IHEBMO- M THIPOTPAHCIOPT 3EPHUCTHIX
TBep}ILIX MaTepHaHOB.

4.4, DuwiIbTpOBaHUE CYCIIEH3UI U OYUCTKA Ta30B OT MbUICH.
Crierrdrika NoBeACHUS 0CAIKOB KaK 36PHHUCTHIX CIIOEB: CKUMACMBbIS
U HEC)KMMaeMble OCajKh. Buipl (QuibTpoBaJbHBIX HEPEropojoK.
dakropbl, BIUSIONKE HA CKOPOCTh (GUiIbTpoBaHus. OUILTPOBAHUE
NpPU TOCTOSIHHOW CKOPOCTH (HILTPOBAHHUS. JKCIHEPUMEHTAIBLHOE
onpeeneHne KOHCTaHT ypaBHEHHsI (buIbTPOBAHMSI.
Krnaccudukauuss u ycTpoliCTBO OCHOBHBIX THIIOB HENPEPHIBHO U
nepuonuuecky  paboraloummx — GUIBTPOB U (GHIBTPYIOLIMX

HEHTPUPYT.

Conep:xaHue 3aHSATHII CEMUHAPCKOT0 TUIIA

HaumenoBaHue TeM (pa3esoB)

Tun Coz[epma}me 3aHSATHI CEMHUHAPCKOIro TUIa

l'uaponuHamMmydeckue TMPOLECCH U
anmapaThl XUMHYECKON TEXHOIOTUH

113 OCHOBHBIE CBOMCTBa XHIKOCTEH M Ta3oB. PazmepHocTH
BeJIMYMH. PacueT TIOTHOCTHM M BSA3KOCTH JKHUIKOCTEH U
ra3os.

YpaBHEHME HEpa3pbIBHOCTH IOTOKAa. MaccCoBbll H
00BEMHBI pacXofbl, CpeaHss CKOpPOCTh. PacmpeneneHue
CKOPOCTEH MO NOMEPEYHOMY CEYEHHIO KaHaja. Pexumel
TEUCHHUS JKUIKOCTEH U Tra3oB.

I'mapocratika. OcHOBHOE ypaBHEHHE THIPOCTATHKH.
3akon [lackams. IlpakTudeckoe NPHIIOKEHHE 3aKOHA
ITackans.

Wneansnas xxunkocts. [Ipumenenue ypaBHenus: bepHysum
JUIL  pelleHus IpakThHdeckux 3azad.  OmpeneneHue
pacxomoB €  TOMOIIBIO  JIPOCCENBHBIX  NPHOOPOB.
Hcredenne )XxnAKOCTH U3 COCYAA.

Pacuer THAPOMHAMHYECKOTO CONPOTHUBIICHHS
TpyOONIPOBOZOB. YUET pPEKHMOB TEUCHHS KHUIKOCTEH,
[IEPOXOBATOCTH CTEHOK TPYyO0 W WX KPHUBHM3HBL, IIPH
Pa3NUYHBIX PEXKUMaXx.

Pacuer mapameTpoB HAacocoB: IMPOM3BOAWTEIHHOCTH,
HAropa, MOIIHOCTH, BEICOTHI BCACHIBAHHSI.

Pabota Hacoca Ha THIPABIMIECKYIO ceTh. BpIOOp HacocoB.

TennoBsie IpouecCbl W almaparhbl
XAMIYECKON TEXHOIIOTHH

113 3HepFCTI/I‘ICCKI/IC 0ajaHChl B TEIIOOOMEHHBIX armapartax
0e3 M3MEHEHHUS U C U3MEHCHHEM arperaTHoro COCTOSAHUSA
TEIUIOHOCUTEIICH.




Pacuer nBmkymed cuisl Temlonepenaud. BzaumHoe
HarpasJIeHUE JIBMXCHHS TETUIOHOCHTEIEH.

YpaBHeHUA TeIUIonepeian. Koappummentst
Teruionepesadyl U TEIUIooTaaud. Pa3MepHOCTh, MOPSIOK
BeJIMYMH. PacyeTr moBepxXHOCTH Termoo0MeHa.
TernonpoBogHOCTh.  Pacdyer TEIUIOBBIX IIOTOKOB U
npodwiieli  Temmepatyp TpH  TEPEHOCE  TEIUTOTHI
TETIONPOBOTHOCTHIO yepes OJTHOCJIOWHEIE u
MHOT'OCJIOIHBIE TJIOCKHE CTEHKH.

Pacuer xoaddunmenTa Teruonepeaayn uepe3 ypaBHEHUE
AJTUTUBHOCTH TEPMHUYECKUX COMPOTHUBIICHUI.
OpHeHTHPOBOUHBIN u MIOBEPOYHBII pacyer
TEII000MEHHNKOB JUTSt TIPOIIECCOB TIO0TpeBa,
OXJIQXKJICHHS, KOH/ICHCAIMY 1 UCTIapEHHSI.

3. | TIpottecchl u anmapathbl pa3aeiICHUs I13 | CnocoObl  BeIpakeHHs cocTaBa (pa3. PaBHOBecHbBIE
TOMOTEHHBIX CHCTEM (OCHOBHBIE KOHIEHTpaluy. 3akoH [ eHpwu.

MaccoOOMEHHBIE MTPOLIECCHI) Hampasnenne macconepenaun. Iloctpoenue pabounx wu
PaBHOBECHBIX JIMHMH Ha TpHMepe Tporecca abcopOuuu.
JBiKyias cuiia MaccorepeaadH.

MartepuanbHblii OanmaHc mpormecca abcopOuuu. Pacuer
pacxoaoB MOTJIOTUTECIIA )51 HHEPTHOT'O HOCHUTCIIA.
MuHHUManbHBIA pacxo]l MOTJIOTUTES.

Pacuer  BBICOTBI =~ MacCOOOMEHHBIX  amapaToB  C
HeIpepbIBHBIM KOHTAKTOM (ha3.

Pacyer k03((UIIMEHTOB MAaCcCOOTIA4M U MaccoIlepeiauu.
AAUTUBHOCTD UG PY3UOHHBIX COMPOTHBIICHUI.

Pacyer  BBICOTBI ~ MacCOOOMEHHBIX  ammapaToB  CO
CTYNEHYaThIM KOHTaKTOM (a3. DPQPeKTUBHOCTH CTYIEHU
1o Mapopu.

Pextudukanms OuHapHbIx cMeceil. PaBHOBeCHbIE JaHHBIE.
OTHOCHTENbHAS JIeTy4ecTh. MaTepuanbHbIi OaTaHe.
HenpepoiBHass ~ pekTH(dUKaUUs  JBYXKOMIIOHEHTHBIX
cMmeceil. MuHuMaibpHOe M paboyee (hierMoBOe YHMCIIO.
YpaBHeHUs pabounX JTUHUI.

TeroBoit  OamaHc  peKTU(UKALMOHHOH  KOJIOHHBI.
TennoBsle Harpy3ku ucrapurens u nediermaropa.
OrmpezeneHne OCHOBHBIX pa3MepoB PEKTH()UKALMOHHON
KOJIOHHBI C HENPEPHIBHBIM U CTYIIEHYaThIM KOHTAKTOM (a3.
4. | Ilpoueccsl u ammapatsl pasaenenus | [I3 | Pazmenmenne reTeporeHHBIX cucTeM. MaTepHuaabHbII

TeTepPOreHHbIX CHCTEM (OCHOBHBIE OamaHc. Pacyer pacxomoB OTOKOB.
THIPOMEXaHMYECKHE MPOIECCHI) OcaxxneHune. DNEMEHTHl  pacdeTa  ammapaToB Ui
OCAXKIICHUSL.

OJNeMeHTHl THAPOIMHAMUKH HETOABIKHBIX 3EPHHCTHIX
CIIOEB U IICEBIOOKIDKEHHE.

OunpTpoBaHHE. OIEMEHTHl pacueTa (HUIBTPOBAIBHBIX
anmnaparos.

CoaepskaHue caMOCTOATEIBLHOM padoThI

lij‘f'l HaumeHoBaHue TeM (pa3/iesioB) Conep:xaHue caMoCTOSITeJIbHON PadoThI
1. | Tunponunammueckue mporeccel u | [loBTopenme JIEKIITUOHHOT'O Marepuana. ITogroroBka K
annapaThl XUMUYECKOH TEXHOJIOTHH | MPAaKTHIECKUM 3aHATHAM
2. | TemnoBbie mporecchl u ammaparbl | [IoBTOpeHHe — JIEKIIMOHHOrO  Martepuaia.  [loaroroBka K
XMMHYECKOH TEXHOJIOTHH MIPAKTHYECKHUM 3aHITHIM
3. | Hpoueccer u anmapatel pazaencuus | [loBTopeHre — JEKIMOHHOrO  Martepuaia.  [loAroroBka K

TOMOTCHHBIX CHCTeM (OCHOBHBIC | MPAKTHYECKHM 3aHATHSAM
MacCOOOMEHHBIE MTPOIIECCHI)
4. | Tlpouecce! n anmapatsl pa3neneHus | [loBropenne  JekuMoHHOro  Marepuana.  llomroroska K
TETEePOreHHBIX CHCTEM (OCHOBHBIE | MPAKTHYECKUM 3aHATHAM

THJPOMEXaHNIECKHUE MPOIECCHI)
3. OHeHO'-leIe MaTrepuajJbl AJf MNPOBCACHUSA TEKYHIEro KOHTPOJA YCHEeBaAaeMOCTH H

NMPOMEKYTOYHOH aTTeCTANMH 00y4ar0IUXCs M0 JUCHUILTHHE (MOLYJII0)




[lo mucuuniuHe (MOIYII0) HPEIYCMOTPEHBI CIEAYIOLIME BUIbl KOHTPOJISI KauecTBa
OCBOCHHUS:
® TEKYIIMH KOHTPOJb YCIEBAEMOCTH;
® [IPOMEKYTOYHAs aTTeCTalMs 00Y4arOIUXCsl 10 JUCLUIIIIMHE (MOAYIIIO).
3.1. OueHouHble MaTepHajbl /UIS1 NPOBEAeHUs TeKYIleil aTrecTalMd MO JUCHUIUIMHE

(MoayJ110)
Ne | Kontposmmpyemsle TeMbI (pa3esibl) HaumeHoBaHHe OLIECHOYHOTIO CPEACTBA
n/n

1. | I'maponuHaMuueckue mporeccsl M ammapatsl xumudeckoil | Keiicel. KontponsHas padora
TEXHOJIOTUH
2. | Tennossle npouecchl U armaparsl xumudeckord TexHonornu | Keiicel. KontponbHas pabora
3. | pouecch u ammapaTel pa3aeneHuss romoreHHbix cucreM | Keiickl. KonTponbhas pabora
(ocHOBHBIE MacCOOOMEHHBIE IIPOLIECCHI)
4. | Tlpoueccel u ammapaThl pa3aeneHusi rereporeHHeix cucrteM | Kelicel. Kontponbhas pabora
(OCHOBHBIE THIPOMEXaHHYECKHE TPOLIECCHI)

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUS UJIH UHbIE MaTepPHAJIbl, HEOOXOIUMbIe VIl OLEHKHU
3HAHUI, YMEHHUI, HABBIKOB U (WJIH) ONbITA JAeATEJIbHOCTH B MpoLecce TEKyLero KOHTPOoJIA
ycrneBaeMoCTH

Keiicol (cuTyanuu 1 3a1a4u ¢ 3aJaHHBIMHU YCJIOBUSIMH)

3anmaya |

MeTo10M JIMHEHHOW UHTEPIOJISIINU 110 TaOJIUYHBIM JaHHBIM ONPEIEINUTD IIJIOTHOCTh U BSI3KOCTh
OpraHUYeCcKOM KUIAKOCTH (OeH301) mpu Temmepatype 23,6 °C.

3anaya 2

MeTto10M MOCHENOBATENbHBIX JTUHEHHBIX HUHTEPIOJSIIUNA ONPEAETUTh MIOTHOCTh U BSI3KOCTh
BOJIHOTO pacTBOpa 3TaHojia npu Temieparype 14 °C, ecaum maccoBasi J0JisI pacTBOPEHHOTO
BelecTna B pactBope 43 %.

3amaua 3

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

3amaua 4

AtMmocheproe maBnenue cocrabisger 750 MM pr. cr. Omnpeaenure aOCOJNIOTHOE JaBJeHUE B
peakrope, eciu:

a) peakTop paboTtaeT 1noj M3OBITOYHBIM JIaBJICHHEM, a MOKa3aHUs YCTAaHOBJICHHOTO Ha PEaKTope
MaHOMETpa COCTABJIAIOT 2 Kre/cM?;

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

3agaua 5

Omnpenenuth BBICOTY CTOJI0A KUIKOCTH, eciu B TpyOoke Toppuuemnnu (pTyTHOM OapomeTpe)
HCIIOJIb30BaTh BOJYy BMecTO PTyTH. Pacuér mposectu mns Tpéx temmnepatyp 20, 60 u 90 °C.
ATMocdepHOe 1aBlIeHUE IPUHATH PaBHBIM 745 MM pT. CT.

3anaya 6

Macca kojokojla MOKpOro raszoxpaHwiuiia (rasronbiaepa) cocraBisier 2900 xr. Juametp
kosokosna 6 M. O0béM razoxpanunuma 200 m3. BeruuciuTh M30BITOYHOE AaBlIEHHE BHYTPH
ra30XpaHuiiuiia U Maccy CoAepKallerocs B ra3oxXpaHuinile Merada. Temneparypa metana 20
°C, BHelrHee atMocepHoe aaBnenue 745 mm pr. ct. 3amaqa 7

Bonanblii pacTBOp aMMuaka mepekauyuBaeTcsl Mo TPYyOONpOBOAY B COCENHUMN I€X MPU MOMOIIU
MOHTEXI0. EMKOCTB, B KOTOPYIO TIOCTYMAET PacTBOP, HAXOAUTCS Ha 6 M BBILIE YPOBHS PacTBOpa
B MOHTeX10. CompoTuBJIEHHE, KOTOPOE MPEOJ0JIEBAET PacTBOP, JBUrasiCh MO TPyOOIPOBOLY,
cocraBisger 15 klla. M30bITOUHOE HaBiieHHE a30Ta, MOJAaBAEMOTO B MOHTEXKIO, COCTaBiIAeT 2,5
krc/cm2. OnpeaenuTs adCOTOTHOE JaBlieHHe B EMKOCTH, €CIT aTMOC(epHOe faByieHue paBHo 750
MM PT. CT., a IIOTHOCTh 25 %-To (Macc.) pacTBopa ammuaka rpu 25 °C cocrasuser 907 kr/m®,
3agaua 8

ITo Tpy6omnpoBoay nuamerpom 38x4 mm mpu temneparype 20 °C nepekaunBaercst Boja. Pacxon




BOJIbI COCTaBISIET 6 T/4. OnpenenuTh CKOPOCTh BOJIBI B TPYOOIPOBOIE M KpuTepHil PeitHonbaca.
3anaga 9
Jis ycnoBwid 3amauu 8§ ompenenuTh KOd(DOUIMEHT THIPABIMYECKOTO TpeHus (Kod(hduiueHT
Hapcu), ecnu TpyOONpPOBOJ CTAIBHOM C HE3HAYUTEIBHON Kopposuei. OmnpenenuTs NoTepu
JaBJICHHsI U HAIopa Ha TPEeHue, eciu olas anuHa Tpyoomnposoaa 20 M.
3anauva 10
Jist yenoBuiA 3ajaun 8 ONMPEEIUTh OTEPU JIAaBJICHUS M HAlopa Ha MECTHBIE COMPOTHUBIICHUS,
eclii TpyOOIPOBOJIC YCTaHOBIIEHBI: Auadparma (¢ muamerpom otBepctust 15,87 MM), KOJEHO-
YTOJbHUK (4 11T.), HOPMaJIbHBIA BEHTUIIb.
3anava 11
s yenowii 3amad 8-10 ompenenuth oOIIME MOTEPU JABICHUS M HAMOpa B TPYOOIPOBOJE, a
TaKKe JIaBJICHUE B MOHTEXKIO, C TOMOIIBI0O KOTOPOTO OCYIIECTBISETCS TPAaHCIOPTHPOBKA
KUJKOCTH. EMKOCTB, B KOTOPYIO OCTYHAET KUIKOCTh, HAXOAUTCS 0] H30BITOYHBIM JaBJIeHUEM
0,2 krc/cMm? 1 pacrono)keHa Ha 5 M Bbilie. ATMocdepHoe naBienue 760 Mmm. pT. CT.
3anaua 12
[HenTpoOexHBI HACOC TMepeKaurBaeT BOJY M3 HIKHEH EMKOCTH B BepXHIOK. Temreparypa
xuakoctu 20 °C, pacxona XUAKOCTH 6 T/4. Jlmamerp BcachIBaroiero TpyoornpoBoaa 45x4 MM,
TUaMETp HarHeTaTeabHOTO TpyOompoBoaa 38%4 mm. BricoTa OT ypOBHS XKHAKOCTH B HUXKHEH
€MKOCTH JI0 BEpXHEH TOYKM MNoabéma xuakoctn 10 M. I'mapaBiaudeckoe CONPOTHBIECHUE
HarHetaTenbHOM JmHMK 0,5 atu. Ilotepm Hamopa Bo BcaceBaromed auHuM 2,5 M. HiokHss
€MKOCTh OTKpBITa B aTMOC(epy, BEpXHssl EMKOCTh HAXOAUTCS 1101 H30BITOYHBIM JaBieHreM 100
klla. OnpenenuTs Hanop Hacoca.
3anava 13
Jnst  ycnoBuit  3amaum 12 ompenenuTh aOCONIOTHBIE JIaBJIGHHWS BO BCAcChIBAIOIIEM |
HarHeTaTeJIbHOM TaTpyOKe Hacoca, eciau atMmocdepHoe naBieHue 755 MM pr. cT. Takxke
OTIpENIeNIUTh MOKa3aHUsl BakyyMmeTpa (B MM PT. CT.), €CJIM MaHOMETP MOKa3bIBaeT M30BITOUHOE
nasnenue 2,2 krc/cm? Ilpu pacuére mpuHATH, 9TO TOYKA TOMKIIOYCHHS BaKyyMeTpa HaXOIUTC S
Ha OJTHOM BBICOTE C HACOCOM, a TOUYKA MOJKII0YEHUs] MaHoMeTpa Ha 0,5 M BbIIIEe Hacoca.
3amaua 14
Jlns ycnoBuid 3amaun 13 onpenenuTh BBICOTY BCACHIBAIOIICH JMHUM, 3allac HA KAaBUTALMIO U
MaKCHMaJIbHYIO BBICOTY BCAChIBAIOIIEH JIMHUM, €CJIM YacTOTa BPAIlEHHUsS Bajla LEHTPOOEKHOTO
Hacoca 2900 06/muH. CpaBHUB BBICOTY BCACHIBAIOIICH JIMHUM ¢ MAaKCUMAJIbHBIM €€ 3HAUCHUEM,
c/IeNaTh BBIBOJ O BO3MOKHOCTH pabOThl HACOCA B 3aJJaHHBIX YCIOBUSIX.
3amaua 15
[To ruapaBirueckoii cetu TpedyeTcs nepeKaunBaTh BOIy, pacXol KOTOPOH coCTaBIseT 25 T/4 npu
temmeparype xuakoctu 20 °C. CkopocTh BO BcachlBarolieM Tpyoorposose 1,5 m/c,
CKOPOCTh B HarHeraTelbHOM TpyOompoBoze 2,5 m/c. BbicoTa OT ypOBHS KUIKOCTU B HUKHEH
€MKOCTH JI0 BEpXHEH TOUKH nmoabéMa xunkoctu 35 M. Ilotepu Hamopa B cetu 27 M. AGcor0THOE
naBiaeHue B HwkHeW Emkoctu 100 klla, abcomroTHOE AaBieHUE B BepxHEH EMKocTH 2,2 ara.
Onpenenuth MPOU3BOIUTENBHOCTh CETU U HANIOP, HEOOXOIMMBIM A7l JaHHOM ceTu, moo0parTh
LEHTPOOEKHBIN Hacoc JUTsl pabOThI HA JAHHYIO ceTh ¢ YacToToi 2900 06/MuH.
KonTpoabsnas padora Nel (mo pasgeny 1)
3AJTAYA Nel
[{enTpoOexHbIi Hacoc MOAET BOAY U3 OTKPHITOrO 0aka 1Mo HOBOMY CTallbHOMY TPYOOIpPOBOTY €
npousBoauTenbHocThi0 30 M3/4 u Hamopom 60 M Box. cr. Temmeparypa Boabl 50°C.
Atmocoepnoe gasnenue 0,94 atm (¢pusudeckux). uamerp BcachiBaromeit auauu 108°4 mm, eé
mrHa 10 M. MecTHBIMH CONIPOTHBIICHUSIMU Ha BCACHIBAIOIIEH JIMHUN MOXKHO MpeHeOpeyb.
OINPEJEJINTB:

1) TIpenenbHYIO BHICOTY BCACHIBAHUS BOJIBI TIPY KABUTAIIMOHHOM MOTpPaBKe 2,2 M BOJ. CT.

2) MomHocTh Ha Baly Hacoca, eciu ero nosiHbid KITJ] cocrasmser 0,7.

3) Kak u3MeHUTCS MOIITHOCTh HACOCA, €CITM YacTOTa BPAIICHHUsS YBEIIMYUTCS B MOJITOPA pasa.
3AJTAYA Ne2

10



[TnyHxepHbIil Hacoc MPOCTOro (0AMHAPHOI0) AEHCTBUS NepeKaunBaeT npu temneparype 20°C 12
T/4 KUJAKOH cMecH MMeroniei Bs3kocth 7,2 cll3 m cocrosmeii uz 50% (Macc.) meranona, 30%
(macc.) rmuuepuna u 20 % (macc.) Oyranona. Cmech TPaHCIOPTHPYETCS IO CTAIBHOMY
TpyOompoBoay muamerpom 60013,5 MM U [ynHOM 62 M U3 EMKOCTH € aTMOC(EPHBIM JTaBICHUEM B
amnmapart ¢ u30bITOYHBIM AaBiieHueM 1,1 atu. Beicota moabséma xuakoctu 18 M. Ha tpybonpoBoe
uMeetcs 3 koJieHa (yroipHHKA) moxa yriioMm 90°,  nBa otBoga mox yriaowm 45° (Ro/d = 2), nBa
HOPMAJIbHBIX BEHTWJIS M OJIMH BEHTWJIb C HAKJIOHHBIM IIMHHJAEIEM (IpAMOTOYHBIH). [IpHHATH
obmmii KITJ1 Hacoca paBabiM 0,65, KIIJ] neurarens ¢ nepenadeit 0,815, koadduimeHT 3amaca
MOIIIHOCTH Ha BO3MO>KHbIE neperpy3ku 1,17.
OITPEJIEJINTD:

1) CkopoCTb KUAKOCTH B TPYOOTIPOBOJIE U KpuTepuii PeitHob aca.

2) HeoOxomuMblii Ui JAaHHOW  CETH  HAMOp HAcoca ©  MOTPEOIsIeMyro

AIIEKTPOBUTATEIIEM MOIIHOCTb.

3AZTAUA Ne3
B Tabmuie mpuBeneHa 3aBUCHMOCTH HAropa EHTPOOEKHOTO Hacoca OT MPOU3BOAUTEIBHOCTH
ripu yrciie 060potoB 1450 06/MuH, B3siTask U3 €ro Macnopra.

[Tpou3BOIUTEIIBHOCTE  [T/CEK 0 2 4 6 3 10

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

Bona u3 émkoctu B pezepByap nogaércs HaCOCOM M0 HOBOMY CTaJIbHOMY TPYOONpOBO Ty JUTMHOM
15 m u tuametpom 88,514 MM, nmerorieMy 3 moBopoTa (0TBOJIA) MO MPSMBIM YIJIOM C PalycoM
3akpyryieHuss 160 MM M OAMH HOPMaJbHBIA BeHTUJIb. CONPOTHUBIEHUEM BCACBIBAIOLIETO
TpyOOIpoBOIa IpeHeOpeUb.
OITPEJIEJIMTh: CMosKeT i 3TOT HACOC MOJAATh M3 OTKPBITOH éMkocTH 28,8 M%/4 Bojbl TIpH
temnepatype 20°C B pe3epByap, Haxoagmuiicsa noa gasiaenuem 0,75 aTu, pacrnosioKEHHbIA Ha 7
M BBIIIIE.
3AJTAYA Ne4
[Tmyr>xepHBII HacOC MPOCTOTO (OUHAPHOTO) ACUCTBUS C TUAMETPOM TuTyHxKepa 250 MM, X010M
ero 400 mm u unciom o6oporoB 100 06/mMun nipu Temneparype 20°C nepekaunBaet 1800 n/MuH
10%-ro pacTBOpa eIKOro HaTpa U3 OTKPHITONM EMKOCTH B arapaT, HaXOISIIHICS 0T JaBICHUEM
7 atu, pacnojiokeHHbId Ha 20 M Bblle éMKOCTH. MOIIIHOCTh Ha Baily Hacoca 39 kBt. ManomeTtp
Ha HarHeTarejlbHOM MaTpyOKe Hacoca mokaspiBaeT 10 atu, a BakyyMMETp Ha BCaChIBAIOIIEM
natpyoke mokaspiBaeT 300 MM PT. CT. (MAaHOMETp M BaKyyMMETp MPHCOECTUHEHBI B TOYKAX,
MPAKTUYECKHU HAXOAIINXCS HA OJTHOM BBICOTE).
OIIPEJEJINTD:
1) O6wémusiit KI1J] Hacoca.
2) HeoOxomuMblii 1j1s1 TaHHOM ceTH Harmop Hacoca u mosnbii KIT/I Hacoca.
3) IloTepro Hanopa (rUIPaBINIECKOE COMPOTUBIICHKE) B TPYyOOIIPOBO/IE.
3AJJAYUA Ne5
ITo TpybompoBoay nuamerpom 41[11,5 MM co 3MeeBHKOM NEpeKaunBaeTCsl CHU3Y BBepx 98%-as
cepHas kucinora npu temrneparype 70°C B konuuectBe 8 1/4. [lepen 3MeeBUKOM JaBiieHUE, MO
KOTOPBIM HaxoJUTCA cepHas kuciota, cocraBiser 0,9 atu. Ha 3meeBuUKe yCTaHOBJIEHBI JBa
HOpPMaJIbHBIX BEHTUJS. Pa3mepsl 3MeeBuka: nuaMmerp BUTKa 1,5 M, 4KMClIO BUTKOB §, IIar BUTKA
paBeH 4eThIpEM HAPYKHBIM JAuaMeTpaM TpyObl. TpyObl cTaabHbIE ¢ HE3HAYUTEIHFHOU KOPPO3UEH.
OIPEJEJINTD:
1) CkopocTb XUAKOCTH U KpUTepHii PeliHonbca.
2) JInuny 3MeeBHKa C y4ETOM II1ara BUTKA.
3) IMokazanus (B MM. pT. cT.) U-00pa3HOro MaHOMETpa, YCTAHOBJICHHOTO Ha BBIXOJE H3
3MEEBUKa U COEAMHEHHOTO ¢ aTMOC(EpOi.
3AJTAYA Ne6
[{eHTpoOeKHBII HacOC MepeKayrBaeT B KOTEIbHYIO BOJSHOW KOHAEHcAT ¢ TeMieparypoit 60°C
cobuparomuiica B uexe B koaudectse 50 m%/u. CTanpHas BcachiBaromias Tpyba Hacoca JMAMETPOM
109004 mm, oOmieli JIMHON 6 M UMeEeT J1Ba MOBOPOTa (0TBOJIA) C paauycoM 3akpyriaenus 150 MM
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(mox yrmom 90°) u npuémHBIA KinamnaH, Kod(pQUIMEHT COmpOTUBICHUS KOTOpOro 2,5.
AtmocdepHoe naBienue paBHo 760 MM pT. CT.
OITIPEAEJINTBH: MakcumanbHO BO3MOKHYIO BBICOTY YCTAaHOBKHM HAcoca HaJl YpOBHEM BOJbl B
cOOpHOM KOJIOJIIe KOHJIEHCATa, MIPUHAB, YTO JABJICHHUE BO BCACHIBAIOIIEM NAaTpyOKe HAacoca BO
n30ekaHue KaBUTALMH JJOJDKHO OBITh HEe MeHee ueM Ha (0,2 aTH BbIllleé MUHUMAJIBHO BO3MOKHOTO.
3AJJAYA Ne7
Jis momaum OeH3osa, mMeromero temmepatypy 10°C, Ha BepxX peakIMOHHOW KOJIOHHBI,
HEOOXOJIMMO YCTAaHOBHUTH y €€ OCHOBaHHS IIEHTPOOSKHBIH Hacoc. Beicora KOJMOHHBI 16 M.
KonmmuectBo momaBaemoi skumkoctd 1020 kr/mMuH. BHYTpeHHHWE IUaMeTp CTaJIBHOTO
TpyOOTIIPOBOJIAa C HE3HAUUTENBbHOU Koppo3ueil 105 mm. M30bITouHOE NaBiIeHNE B BEPXHEH YacTu
koJioHHbI 0,5 atu. Ha TpyGonpoBoie UMEIOTCS: HOPMAJIbHBIM BEHTHIIb U TPU IIOBOPOTA MO/ YIIIOM
90° ¢ panuycom 3akpyriaeHus 210 mm. OOmias anuHa Tpydornposoda 22,5 m. O6muit KI1/] nacoca
NpHUHATH paBHbIM 0,65.
OINPEJEJINTB:

1) CKOpOCTh JKUAKOCTH B TPYOOTIPOBOJIE U KpUuTepHii PeitHomb ica.

2) IMoTepu Hamopa Ha TPEHUE U MECTHBIC COTIPOTHUBIICHUSI.

3) HeoOxomuMblii 17151 TaHHOM CETH HArop Hacoca W MOIIHOCTh Ha Bally Hacoca.
3AJJAYA Ne8
[lenTpoOexHbII HacoC MepeKayrBaeT BOy U3 pe3epByapa 0 HOBOMY CTaIbHOMY TPyOOTIpoBOIY
B OTKPBITYI0O €MKOCTb, pacroJiokeHHyto Ha 18 M Bbime. Ha TpybompoBone umeercs GuibTp,
JIEBSITH YTOJBHUKOB (KoJieH) 1o 90° 1 1Ba HOpMaJbHBIX BeHTHIIS. J{nametp TpybonpoBoaa 5613
MM, ero jrHa (kpome 3meeBuka) 76 M. Koaddunment compoTuBieHus GuibTpa paBeH 25.
KonnuecTBo mpuKaunBaeMoii BojibI cocTapisieT 16 M3/4. Temmepatypa Boasr 15°C. KITJ] Hacoca
0,6, nBurarens 0,95.
OINPEAEJINTD:

1) CxopoCTb KHIKOCTH B TPYOOIIPOBOIE U KpuTepuii Pelinombaca.

2) HeoOxomuMblii 17151 TaHHOM CETH HAIop HAcOoCa U MOIIHOCTD JBUTaTEIIs.

3) Kak M3MEHUTBCS MPOM3BOIAUTEILHOCTh, HAMOP W MOIIHOCTh HACOCA, €CIIUA YHCIIO

000poTOB paboyero kojeca OyneT yBeianueHo Ha 20%.

3AJTAYA Ne9
[TopiurHeBoit HacOC ABOMHOTO AEMCTBHS 3acachIBAeT TOIYOJ U3 EMKOCTH, PACIOJIOKEHHOW HIKE
Hacoca Ha 5 M. ATMocdepHoe naBienne coctaBisier 9500 mm BoasiHoTO cToiba. [loteps naBneHus
3a CY€T TPEHHUS U MECTHBIX CONPOTUBIIEHUH BO BCACHIBAIOIEM TPYOOIPOBOJIE COCTABIIAET 45 MM
pt. c1. Jlnamerp tpybonposoaa 4814 mM. O6BEMHBI pacxos Tomyona 4,5 m3/4. 3aBucuMocTs
JIABJICHUS HACBIIIEHHBIX MapOB TOIYOJa OT TEMIEPATyPhI
BBIpa)KaeTcs cooTHomenuem lg p* [ A [ q [t J C [0, 3meck p BeIpakeHO B MM PT. cT; t B °C; 4

6,953; B = 1344; C = 219.,4. [110THOCTH TOJIyOJa MPUHATH paBHOU 810 kr/m°. KaBUTalmoHHBIM
3armacom npeHeopeysb.
OIIPEJAEJINTD:

1) CkopOCTb TCUCHHUS KUAKOCTH B TPYOOIIPOBO/IE.

2) Tlorepu Hamopa B TpyOOIIPOBOIE.

3) Hmwxe kakoil mpeesbHOW BETMUYHHBI JTOJDKHA OBITH TEMIIEpPATypa TOJYyoJa, YTOOBI

MepeKauyrBaHNe B HA3HAYEHHBIX YCIOBUAX ObLIO BO3MOKHO.

3AZIAYA Nel0
[To ruapaBnuvecku riaagkoMy TpyoonpoBoay AmuHoi 90 M, quamerpom 5613 MM ¢ MOMOIIBIO
MOHTEXIO MOJAETCA XOJIOJHBIA paccojl B ammapar, PAcHoJIOKEHHBIM Ha BbICOTE 5,5 M,
HaxoJsmuiica moa aaBneHueM 1,5 atu. [ImotHocTh paccona 1,2 kr/m, a ero konmuecTBo 10 T/4.
Bsizkocth paccona 20 cl13. Ha nunuu umeetcs 8 kpanos, 5 otBo10B (Ro/d =2, yron = 90°) u oaun
HOPMAJIbHBIA BEHTHUIIb.
OITPEJAEJINTD:

1) Pexxum TedeHus MOTOKa paccolia B TPYyOOIIPOBO/IE.

12



2) IMotepu naBieHus B TpyOOIIPOBOIE.

3) HeoOxomumoe n30bITOYHOE JTaBIICHUE BO3/IyXa B MOHTEXKIO (BBIPA3UTh B MM PT. CT.).
3AJJAYA Nell
[TopurHeBoil Hacoc ABOMHOrO AeMCTBUS ¢ nuameTpoM nopuHs 250 MM, auamerpoM mtoka 50,5
MM U Xo0M nopiHg 200 MM nepekaunBaet Boay ¢ TeMieparypoit 20°C u3 oTKpbITOi EMKOCTH B
pe3epByap ¢ HM30BITOYHBIM JaBlieHHEM. MaHOMETp Ha HarHeTaTeNIbHOW JIMHUHM TOKa3bIBAeT
naBieHue 2,6 atu, a BaKyyMMETp Ha BcacblBalolled JMHUM — paspexxeHue 310 MM pr. CT.
PaccrostHue no BepTUKaIM MEX1y MAaHOMETPOM U BakyymMmmeTpoM paBHO 0,69 M. YpoBeHb BOJIbI
B pe3epByape Ha 4 M Bblllle YpOBHS BOJbl B EMKOCTU. Hanop, Tepsiemblii Ha
MIPEOJIOJICHUE CUJI TPEHUS U MECTHBIX CONPOTHBIECHUH, cOcTaBiseT 2 M. MOUIHOCTh Ha Baly
Hacoca 6,73 kBt, mexannueckuii u runpasnuueckuii KI1/] pasubl coorserctBenHo 0,9 u 0,8.
OINPEAEJINUTD:

1) Hanop Hacoca.

2) 130bITOUHOE MaBlicHHE B pe3epByape, BEIPA3UB €r0 B TEXHMUYESCKHUX aTMOc(epax.

3) Uwucio 060poTOB MPUBOIA HACOCA.
3AJJAYA Nel2
[To cranpHOMY TpYOONIPOBOIY C HE3HAUUTEIBHOU KOppo3uel nuamerpom 41 11,5 MM 1 anuHOM 9
M TIPOMCXOJIUT BRIKAYMBAHUE XJIOPOEH301a IIEHTPOOEKHBIM HACOCOM U3 IITYIEpa B THE 3aKPBITOM
€MKOCTH, 3a110JIHeHHOU Ha BbICOTY 0,2 M (3TOT YpOBEHb CUNTATh NOCTOSIHHBIM). Ha TpybomnpoBoae
MMEIOTCS HOPMaJIbHBIN BEHTUIIb U J1BA YTOJIbHUKA (KosieHa) oA yrioM 90°. [Tpon3BoauTenbHOCTD
Hacoca, pacrosiokeHHoro Ha 0,3 M Huxke nHa €MKocTH, cocTaBiser 5 T/4. Temmeparypa
xnop6en3ona 40°C, naBjaeHue BO BCaChIBAIOIIEM IMaTpyOKe Hacoca, BO M30€KaHUM KaBUTAIMH, Ha
0,15 aru BbIIE MUHUMAIBHO (PU3NUYECKH BO3MOXKHOTO TIpu paboueit
TeMIieparype. 3aBUCUMOCTb JIaBJICHUS! HACHIIIIEHHBIX MTapOB XJIOPOEH30J1a OT TEMIIEPATyphI
BhIpakaercst cootnomenueM Ig p* [J A [J B /Ut [0 CLJ, 3mech p BeIpaskeHo B MM PT. cT; t B °C; A
=7,498; B =1654; C = 232,3.
OINIPEJEJINTD: AGcontoTHOE TaBJIeHHE B EMKOCTH, BRIPA3UB €r0 B TEXHUYECKUX aTMOc]epax.
3ATAYA Nel3
ITo tpybGompoBomy muamerpoM 57(13 MM CO CTaJbHBIM 3MEEBHUKOM, HE IIOJIBEpraBIIEMCS
3HAQUUTEJIbHOM KOpPPO3UH, IEPEKAYMBAETCS CHU3Y BBEPX YETHIPEXXJIOPUCTBIN yIriaepoa Ipu
temneparype 25°C B koimdectBe 12 T/4. MaHOMETp, YCTAHOBJICHHBIH TIE€pel 3MEEBHUKOM,
MoKasbIBaeT AasiieHue 1,2 atu. Ha 3MeeBrKke umeeTcss HopMallbHbIN BEHTUIIb. PazMepsl 3MeeBuKa:
auaMeTp BUTKA 1,8 M; 4MCIIo BUTKOB 6, I1ar BUTKA paBEH YETHIPEM HAPYKHBIM JUaMETpam TPYOBbI.
OIIPEAEJINTD:  Ilokazanusi  MaHOMETpa,  YCTAHOBJEHHOTO  IOCJI€  3MEEBHKa U
OTrpagyupOBAaHHOTO B MM PT. CT.
3AZTAYA Nel4
LlenTpoOexHbIi HAacOC MepekaunBaeT BOy U3 OTKPHITOTO pe3epByapa B Oak. J[aBneHue B Oake 2
ata. I[lokazaHus MaHOMeTpa, YCTAaHOBJICHHOTO Ha HarHeraTelbHOM TpyOompoBoae 1,4 atu.
[Torepu Hanopa BO BcachlBarOUIEH M HAarHETATENbHOM JIMHUU 2,5 M CT. BOJbIL. |'eomerpuueckas
BBICOTA MOIbEMA BoJIBI 6 M. Yuciio o6opoToB paboyero koseca Hacoca 750 06/muH. J{nameTrpsl
MaTpyOKOB BCACBIBAIOIIETO U HATHETATEILHOTO TPyOOTPOBOAOB paBHBL. ATMOC(hEpHOE JaBIeHUE
1 ara, Temnepatypa 4°C.
OITIPEAEJIUTD:
1) IMokazanue BakyymMMmeTpa (B MM PT. CT.), YCTAHOBJICHHOTO Ha BCACBIBAIOLIEM TPYOOIIPOBOJIE,

€CJIM PACCTOSIHUE MEXKTy MECTAaMH NPUCOECINHEHUS MaHOMETpa U BakyymMmeTpa 250 mm.
2) Kak u3MeHUTCs MOKa3aHHEe BAKyyMMETpa, €CII YUCI0 000poTOB BO3pacTéT 10 1500 06/muH, a
JlaBJIeHHE B HarHeTaTeJIbHOM marpyoke 10 6,8 aTu.

3AJJAYA Nel5
W3 mrynepa B AHe anmaparta, padoraromiero mnoja Bakyymom 0,8 aTH, HeHTpOOEKHBIM HACOCOM
He00X0IMMO BBIKAUMBaTh BOy NpH Temieparype S0°C. B annapate noanepxuBaercst
IIOCTOSIHHBIN ypOBEHB BOJIbL, paBHbIN 1,5 M. Hacoc pacnionoxxen Ha 2 M Hwke annapata. luamerp
TpyOONpoOBOJIa, O KOTOPOMY JOJKHA OTKAauMBaThcs Boja, paBeH 57[13,5 mm, ero anunHa 2,5 M.
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Ha tpyGompoBosie mMeeTcsi HOpMaJIbHBI BEHTHIIb U OJHO KOJICHO (YyryHHBIH YTOJBHHK IOJ
yrinom 90°). Koadduuument tpenuss B TtpydbompoBone npussth paBHbiM 0,02. AtmocdepHoe
JIaBJICHUE IIPUHSTH paBHbIM | ara.
OITPEJIEJIMTh: CMOXeT Mu HAcOC MPH ITUX YCIOBHAX OTKAUMBAThH 13 M>/4 BOAbI, IIPHHSAB, BO
n30exaHue KaBUTAIIUH, YTO IaBJICHUE BO BCACHIBAIOIIEM NAaTpyOKe JOKHO ObITh Ha 0,2 aTH BhIIIE
MUHUMAaJIbHOTO (PU3HUECKH BO3MOKHOTO.
3AJJAYA Nel6
N3 monTtexio npu temneparype 20°C nepexauuBaercs 60%-ast cepHas KMCIOTa B PEaKTOp,
pacrnosiokeHHbIi Ha 10 M Beilie MOHTEXI0. Pacxon kucinotel 16 M>/d4, naBiIeHUE B MOHTEXIO 4,1
aTH, BHYTPEHHUH JAWaMETp U JUTMHA CTaJIbHOTO TPyOOIPOBOa ¢ HE3HAUYNUTEIFHONW KOPPO3HEH, TT0
KOTOpOMY IIE€pPEKaunBaeTCsl KUCIO0Ta, paBHbI cOOTBETCTBEHHO 50 MM u 12 M. Ha tpyGomnpoBoe
HMMEETCSI HOPMaJIbHBIN BEHTHIJIb U OJJHO KOJIEHO (YTOJBHUK MO yriiom 90°).
OINPEAEJINTBH: MakcuManbHO BO3MOKHOE JABJIEHUE B PEAKTOPE, BHIPA3UB €r0 B TEXHUYECKUX
aTmocdepax.
3AJJAYA Nel7
HutpoGenzon nmpu temneparype 20°C noskeH moaaBaThCsl B KOJIMYECTBE 3 T/4 € MOMOUIBIO
MOHTEXI0O B PEAKIMOHHBIM armapaT, YCTaHOBJICHHBIM Ha BbIcOTE 10 M, IO TpyOOMpOBOIY C
BHYTpEHHUM JuameTrpoM 25 MM u anuHoit 40 M. Ha TpyGonpoBojie, KOTOpPbIH MOKHO CUMTATh
TUIPaBIMYECKHU [JIaJKUM, YCTAaHOBJIEHBI Ba HOPMaJIbHBIX BEHTHIISI, BOCEMb KOJIEH (YTOJILHUKOB)
o yriiom 90°. JlaBneHue Bo3ryxa, MoJaBaeMOT0 KOMIIPECCOPaMH B MOHTEKIO, paBHO 3,5 aTH.
OINPEAEJINTD: locTaTo4HO JIM 3TOTO AABJICHUS U1l IEPEKAYKU HUTPOOEH301a B PEaKI[MOHHBII
anmapar, eciiu ocjaeIHui padoTaer:
a) o1 u30bITOUHBIM AaBieHreM 800 MM pT. CT.;
0) o aOCOJIIOTHBIM JaBjieHueM 1,2 Kre/cM?, ecin atMocdepHoe maBieHue cocrapiser 740 Mm
pT. CT.
3ATAYA Nel8
[TopmiHeBoi Hacoc mnepekauumBaeT Boay ¢ Temmneparypoud 20°C w3 pesepByapa, B KOTOPOM
NOJIEP>)KUBAETCS IaBJICHUE HUXKe aTMoc(epHoro, B 0ak, ¢ AaBjieHHeM 2 ara. MakcuMaibHO
BO3MOJKHasl (TIpeieTbHas ) BRICOTA BCaCchIBaHMs Hacoca (6e3 yuéTa KaBUTaIlMOHHOM MTOTIPABKU ) PU
9TUX ycnoBusax 4 M. IlonHas reomerpuyeckas BblcoTa moabéMa Bobl 5 M. Ilorepu Hamopa Ha
BcachlBarouieM Tpyoomnposoae 3,51 M Boa. cT. CKOPOCTH BO BCACHIBAIOIEM M HAarHETAaTEJIbHOM
TpyOOIIPOBOIaX OJIMHAKOBBIE U PABHBI 2 M/C.
OITPEJIEJINTD:

1) daBnenue B pesepByape.

2) MakcumanpHyr0 (IIpeiesibHYI0) BBICOTY BCAChIBaHHUs HAcoca, €CIIM TeMIleparypa

BojbI moguuMetcs go 40°C.

3) IonHeii HanIOp Hacoca, MpeHeOperast MOTEPSIMU JAaBJICHHS HA JIMHUM HATHETAHUSL.
3AJJAYA Ne22
Ha ropu3oHTanbHOM CTaJIbHOM TPYOOIIPOBOJE C HE3HAUUTENbHOW Koppo3uei amuHoit 50 M u
BHYTPEHHUM JuaMeTpoM 50 MM, [0 KOTOPOMY TpaHCIOpTUpyeTcs BoAa npu Temneparype 20°C,
yCcTaHOBJICHa HOpManbHas Auadparma ¢ quamerpom otBepetus 31,62 mm. JuddepennmanbHbliit
MaHOMETp MOKa3bIBAET Mepenas JapieHus Ha auagpparme 300 MM prT. CT.
OITPEJIEJINTD:
1) OOBEMHBII pacXo U CKOPOCTh KHUIKOCTH B TPyOOIPOBOJIE, MPUHSIB KOIDGHUIMEHT pacxoaa

nuadparmel paBHbM 0,67.
2) Tlotepu Harnopa B TPyOONPOBO/E, €CIIM IOMHUMO JHadparMbl Ha TPYOOTIPOBOJIC YCTAHOBIICHBI:
BEHTUJIb PSIMOTOYHBIN U YETBIPE KOJICHA.

3AJJAYA Ne25
Boanblii pactBop sTmioBoro cnupra (mMaccoBas nonsi crnupra 40% Macc.) crmyckaercs H3
OTKpBITOr0 Oaka mo TpyOompoBoay nuamerpoM 35012,5 MM B €MKOCTb, HAXOJIIYIOCS MOJ
atMocgepHbIM JaBieHHeM. Ha TpyOomnpoBoje MMeEroTcs KpaH U jABa KojeHa moj yriom 90°.
O6mas nuHa Tpydonposoa 50 M, pazHOCTb BEICOT 9 M. KoaduiineHT rujpaBanyecKoro TpeHus
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npuHATH MpubImxeHHo paBHbM 0,036. Temneparypa pactBopa 35°C.
OIIPEAEJINUTD:
1) CxopocTb pacTBOpa B TPyOOIIPOBO/IC.
2) IlpoBeputh  3HaueHHe KOIPQUIMEHTA THIPABIUYECKOTO TPEHUS,  CUUTAS
TpyOOTIPOBOI CTAIBHBIM C HE3HAYUTEIHHON KOPpO3HEH

3AJTAYA Ne26

[lenTpoOeKHBII HacoC TepekadynBaeT 7,4 T/4 M30MPONaHOJa U3 OTKPHITOH EMKOCTH B PEaKTop,

pacrnosiokeHHbI Ha BeicoTe 10,4 M M HaXoAsIIMICS TOA U30BITOUYHBIM naBiecHueM 2,44 aTw.

Annapatsl COEIMHEHbI HOBBIM CTaJIbHBIM TPYOOIIPOBOJIOM JUaMeTpoM 86X6 MM U JUIMHOMU 26,2

M. Ha tpyGonpoBoie ycraHoBieHsI: 11 NpsMOYyroiapHBIX OTBOJOB € pajuycoM 3akpyrieHus 30,8

CM, 2 HOpMaJIbHBIX BEHTUJISI U YCTPOUCTBO AJIsl PETYJIMPOBAHUS PAcX0/ia,

«CTENeHb OTKPBITOCTH (®)» KOTOPOTrO CBfi3aHa € Ko3(pPuuHueHTOM ero compoTunieHus (&)

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

YCTPOUCTBE PETYIUPOBAHUS pacxoja HacOC COOOIIAET KUAKOCTH HAMop 54,2 M.

OINPEAEJINTD:

1) TToTepu HanOpa U CKOPOCTh KUAKOCTH B TPYOOTIPOBO/IE TP MOJTHOCTHIO OTKPBITOM YCTPOWCTBE
perylIupoBaHus pacxoja.

2) KospduimeHT CONpOTUBIICHHUS U «CTENEHb OTKPBITOCTHY» YCTPOWCTBA PErYIUPOBAHUs, MPU
YKa3aHHOM B YCJIOBHH 33/1a4U Pacxo/ie.

3AJJAYA Ne27

OnpenenuTh MHUHUMAIBHBIA JUaMeTp TPyOONPOBOJA, TO KOTOPOMY HACOC C TOJIE3HOM

MormTHOCThIO 398 BT MokeT mepekaunBath 10 4590 xr/4 98%-oit cepHoit kucnoTsl ipu 15°C u3

OTKpBITOr0 cOOpHHKA B abcopbep Ha BbicoTy 12,3 M. Ha cransHOM TpyOompoBoe JuHoi 28,6 M

caenano 10 mpsMOYTOJbHBIX OTBOJIA C PAIUYCOM 3aKpYTJIEHUS, PaBHBIM YETHIPEM AHaMeTpam

TpYyOBl, YCTAaHOBJIEHBI 2 TOJIHOCTbIO OTKPBITHIE 33aIBMKKHA M auadparma, TuameTp OTBEpCTHUS

KOTOpOii B 2,04 pa3a MeHbIIe auaMeTpa Tpyosl. M30bITouHOE MaBiienue B abcopbepe 2,45 kre/cm?.

[Ipu pemienun 3agayul NPUHATH HaWOoJiee BEPOATHBIN THAPOJMHAMUYECKHI PEXKHUM TeueHUs

KUJKOCTH, IPOBEPUB B 3aKIIOYCHHUE TPUHSITHIN PEXHIM.

3AJTAYA Ne28

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

OTKpPBITOIO pe3epByapa IO TpyOONpoBOAY BHYTpeHHMM nuameTpoM 70 mm. BepxHsas Touka

TpyOOIIPOBO,/Ia BHIIIIE YPOBHS BOJIBI B pe3epByape Ha 7 M. Pacuérnas niouHa Tpydornposoaa 320 m.

Koadpdumuent ruppasnudeckoro tpenus 0,03. Ha TpyOompoBojae yCTaHOBJICHBI MATH KOJIECH

(YroJIbHHKOB) ¥ MPSMOTOYHBINA BEHTHIb. Temneparypa Boasl 20°C, atmocdepHoe naienue 760

MM PT. CT.

OITPEAEJINTD:

1) 3aBHCHMOCTD MEXK/IY PACXOIOM BOJIbI, IPOTEKAIOIIEH 1O TPYOOIIPOBOIY, U MOTEPEH MaBICHHS
Ha MPEOJI0JICHUE BCEX COMPOTUBIICHUM TPyOOnpoBoa (MOMYyYUTh YPaBHEHUE XapaKTEPUCTUKH
CETH).

2) TIpou3BOIUTEIBHOCTD HACOCA, €CITH, PAb0Tast HAa JaHHYIO CETh, OH CO3aéT HAIOP

30 M.

3AJTAYA Ne29

IIo TtpyGompoBomy ¢ BHyTpeHHUM auametpoM 100 MM momaércst Yriaekuciablidi Tra3 IoA

aOCOJIIOTHBIM JlaBlieHMEeM 2 ata mpu cpefHed temmeparype 75°C ¢ maccoBoit ckopocTthio 30

kr/(M%-c) (MaccoBasi CKOPOCTh — 3TO OTHONIEHME MACCOBOTO PAcXoja K IUIONIAIM TIOIEPEYHOTO

ceueHust TpyOsl). IlepoxoBatocts TpyOosl e = 0,7 mMm. OmnpenenuTs TI'MIPaBIMYECKOE

COIPOTHUBIIEHUE TOPU3OHTAIBHOTO TPyOONpoBoOAa NMpH AuHE ero 90 M U pu HATMYUM YeTBIPEX

KoJieH oA yriaom 90° u 3aaBmkku. OnpenenuTs Takke MOITHOCTh, TOTPEOIIeEMYI0 Ta301yBKOM

JUI IepeMelleHus AByoKucH yrieposa, ecinu e€ KIIJ[ cocrasmsier 50%.

3AJTAYA Ne30

LentpoOexHslii Hacoc, nepekayrnBast 280 J1I/MUH BOJIbI, CO3/1aET HaNop 22 M.

Omnpenenuts, NPUT0/IEH JIU 3TOT HACOC VIS TIepeKaunBaHus XJ10pOeH301a mpu Temmeparype 60°C
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B KojuuectBe 15 M3/4 mo yyryHHOMy TpyOompoBoxay auamerpoMm 70%2,5 MM u3 EMKOCTH C
aTMoc(epHBIM JIaBJICHUEM B ammapar ¢ u30bTouHbIM naBienueM 0,3 krc/cm2. ['eomerpuueckas
BbICOTa MmoabéMa 8,5 M, anuHa TpydbompoBoaa 124 m. Ha TpybompoBoae yCTaHOBIEHBI CEMb
KOJICH-YTOJIbHUKOB M TMPSIMOTOYHBIN BEHTHJIb. OIpenenuTh TakKe MOIIHOCTb, MOTPEOIIeMYIO
anekrpoasurarenem, eciu oot KI1/1 HacocHo# ycTaHOBKHM cocTaBisieT 55%.
3AJJAYA Ne31
bunapnyio cMmech OeHzosi-tonyos, comepxkamryto 30 % MaccoBbix OeH30Ja, IPU TEMIIepaType
40°C TpaHCHOPTUPYIOT 10 HOBOMY CTaJIbHOMY TPYOOIIPOBO Iy IIPY MOMOIIY MOHTEXI0. Anapar,
B KOTOPBI MOJAéTCA CMech, HAXOAUTCS TOJ M3OBITOYHBIM AaBieHHmeM 4 krc/cm?. MaccoBblii
pacxox cmecu 10,6 T/4, ckOpoCcTh IOTOKA B TpyOoIpoBoe 2,5 m/c. JnmHa TpybonpoBoaa 28 M,
reoMerpuueckas BbicoTa noabéMa 5 M. Ha tpybonpoBose yctaHoBiieHbl 11 KOJIEH-yrOJbHUKOB,
JIBa HOPMaJIbHBIX BEHTWIS W Auadparma, TuaMerp OTBEpCTHS B KOTOpOH B 2,5 pa3a MeEHbIle
quameTpa TpyoornpoBoa.
OINPEJEJINTB:
1) Bayrpenuwuii quaMetp TpyOOIpoBoIa.
2) I'mnpasiuyeckoe CONPOTHBIICHNE TpyOoIpoBoIa u
N30BITOYHOE JaBJICHHUE B MOHTEXKIO.
3AJJAYA Ne33
[TopirHeBoit HacOC ABOMHOTO JEHCTBUS EPEKAUUBAET BOJIY U3 OTKPBITOTO PE3EPBYapa B PEAKTOP,
HaXOIINICS o W30BITOYHBIM OaBJICHUEM 15 KFC/CMZ, M pacnoJiokeHHbId Ha 10 M BbIIe.
Huamerp nopins Hacoca 200 MM, nuametp mrtoka 10 mm, xon nopuHs 400 MM, 4ncio 060poToB
npuBoaa 90 06/mun, 00sEMHBIN KIT] Hacoca 95 %. TpancnopTupoBKa BOABI OCYIIECTBIISIETCS 110
CTaJILHOMY TPYOOIIPOBOly C HE3HAUUTENbHON Koppo3ueit nuamerpom 133x4 MM u 1yiuHOM 25 M.
Temmnepatypa Boasl 25 °C. Ha TpyOompoBO/€ yCTaHOBJIEHBI IMATh KOJEH (YrOJbHUKOB), JBa
BEHTHJISI HOPMAJIBHBIX U uadparma, 1uaMeTp OTBEPCTHUS B KOTOPOH B 2,5 pa3a MEHbIIIE JUaMeTpa
TpybompoBoaa. AtmochepHoe naBienue 740 MM pT. CT.
Onpenenure:
1) mpou3BOAUTETBLHOCTh HACOCA M CKOPOCTh BOJIBI B TPYOOIIPOBOJIE;
2) xputepuii PeiiHosbaca ¥ KO3(GOHUIMEHT THAPABIMYECKOTO TpeHUs (KodpQHIIHEHT
Hapen);
3) cyMMy KO3(hQHUIMEHTOB MECTHBIX COMPOTHBICHUHA W TMOTEPIO Hamopa B
TpyOOTIPOBO/IE;
4) Hamop Hacoca U MOIIHOCTh Ha Bajly Hacoca, eciu ero noJabiil KIT[[ paBen 60 %;
5) MakcCMMaJIbHYIO BBICOTY YCTaHOBKH Hacoca, MpeHeOperas KaBUTAI[HOHHBIM 3aI1acoM
Y IPUHSIB MOTEPU HATIOpa BO BCACHIBAIOIIEM TPYOONIPOBO/JIE paBHBIMU 6 M.
3AJJAYA Ne34
HuddepeHunanbHplii  MaHOMETP, MOJAKIIOYEHHBIH K YCTAaHOBIGHHOM Ha TpyOOmpoBoOJie
nuadparme, mokaspiBaeT nepenaj aasieHus 350 mm pt. cT. Juamerp TpyOompoBoaa 90x4 mwm,
nuametp otBepcetus B auadparme 44,9 mm. [lo TpybonpoBoy TeU€T BoJa MpuU TeMIiepaType
20 °C. TpyOompoBo HOBBIN CTAIBHON C HE3HAUUTENbHON Koppo3uei. [lomumo nuadparmel, Ha
TpyOONIPOBOJIE YCTAHOBJICHBI, TPU MPSMOTOYHBIX BEHTHJIA U JIECATh KOJEH (YrOJbHHUKOB).
TpancropTupoBka BOJBI TO TPYOONPOBOAY UIMHONH 45 M OCYIIECTBISETCS C TMOMOIIBIO
nentpobexxnoro Hacoca, KIIJ[ kotoporo cocraBusier 70 %. Bona mepekaumBaeTcss U3 OJHOU
OTKPBITON EMKOCTH B APYTYIO OTKPBITYIO EMKOCTb, HaXOAIIytocs Ha 12 M BbIle. ATMOc(epHoe
nasnenue 750 mm prt. cr. IloTepu Hamopa BO BcachIBAalOIIeH TpyOe COCTABISIIOT YETBEPTh OT
noTeph Hamopa no Tpyodonposoay. Yacrora Bpamienus padouero kozieca Hacoca 2900 06./MuH.
Onpenenure:
1) pacxos u CKOPOCTh BOJIbI B TPYOOITPOBO/IE;
2) K03 PHUIMEHT THAPABINYECKOTO TpeHus (kodpduuueHt lapcn);
3) cymmy  K03(D(UIIMEHTOB MECTHBIX CONPOTHBICHHM H TIOTEPIO HAmopa B
TpYOOIIPOBO/IE;
4) Harop Hacoca ¥ MOIIIHOCTh Ha BaJly HacoCa;
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5) 3amac Ha KaBUTAIMIO U MAaKCUMAaJIbHYIO BBICOTY BCACHIBAIOLICH JIMHUK HACOCA.
3AJJAYA Ne35
HuddepeHunanbuplii  MaHOMETp, NOJKIIOYEHHBI K YCTaHOBJICHHOM Ha TpPyOOIpoBOe
mradparme, nokaspiBaeT nepenan gasieHus 320 M prt. cr. JJuamerp Tpy6ornpoBoaa 133x4 mm,
araMeTp oTBepetus B nuadparme 68,4 mm. [lo TpybonpoBoay Teuér Boja mpu TeMieparype 25
°C. TpyOompoBO HOBBIN CTaNBHOW C HE3HAYMTENBbHOH Koppo3ueil. [Tommumo muadparmer, Ha
TpyOOIIPOBOJIE YCTAHOBJICHBI, JBa HOPMAJIBHBIX BEHTWIS M CEMb KOJEH (YrOJBHHUKOB).
TpancnoptupoBka BoOJbl 1O TpyOompoBoay UIMHONM 40 M OCYIIECTBISETCS C MOMOIIBIO
neHTpoOexxnoro Hacoca, KIIJ[ kotoporo cocraBusier 65 %. Boma mepekaumBaeTcss U3 OJHOU
OTKPBITOH EMKOCTH B JAPYTYIO OTKPBITYIO EMKOCTb, HaXOI1ytocsl Ha 15 M Bbllie. ATMOC(epHoe
nasnenne 740 mm pt. cr. [loTepu Hamopa BO BCachIBAIOLIEH TpyOe COCTABIISAIOT YE€TBEPTH OT
oTephb Hamopa 1o Tpydonposoay. YactoTa BpamieHus padouero kosieca Hacoca 2900 00./MuH.
Ompenenure:

1) pacxoma U CKOpPOCTh BOJIBI B TPYyOOITPOBO/IC;

2) k03 PUIHEHT THAPaBINYECKOro TpeHus (kodhdunueHt lapcn);

3) cyMMy KOS QHUIMEHTOB MECTHBIX CONPOTHBICHUH ¥ TOTEPIO Hamopa B

TpyOOTIPOBO/IE;

4) Harop Hacoca M MOIIIHOCTh Ha BaJly HAacocCa,

5) 3amac Ha KaBUTAIIMIO U MAaKCHMAJIbHYIO BBICOTY BCACHIBAIOIIEH JTMHUU HACOCA.
3amaya 16
B tpyOHOM mpocTpaHCTBE KOXKYXOTPYOUaTOTO TEINI0O0OOMEHHOTO anmnapaTa Mpou3BOAAT Harpes 4
T/4 OWHapHOW cMecH O€H30JI-TOJIyoJ OT HaudanbHOM TemmepaTypsl 30 °C 1no KoOHeyHOMU
temieparypsl 80 °C. CoaeprkaHne HU3KOKUIIAIIEro KOMIIOHEeHTa B OuHapHoi cmecu 40 % macc.
B kauecTBe TerurareHTa MCIOIB3YIOT HACHIIIIEHHBIM BOASHOM Tap, MoJaBaeMblii B MEXTpyOHOE
NPOCTPAHCTBO TIOA W30BITOUHBIM naBieHueM 0,5 krc/cM2.  ATmocheproe napienue 750
MM pT. cT. [loTepu Temna B Okpyxaroniyro cpemy cocTtaBiasitorT 10 % OT TennoBoW Harpys3ku
TerioooMeHHrKa. OmnpeAenuTh TEIIOBYIO Harpys3Ky TeII00OOMEHHOro armapaTa ¥ pacxonl
Iperolero napa.
Samaua 17
B MexTpyOHOM MpOCTpaHCTBE KOXKYXOTPyOUaTOro TEIIOOOMEHHOIrO arapara MpPOU3BOJISAT
KOHJICHCAIIMIO TTapoB OMHApPHOM cMecHu OeH30J1-ToJTyo 1 ipu Temneparype 110 °C.
Pacxon GunapHoit cmecH 2 T/4, coaep)KaHne HU3KOKHUITAIIET0 KOMIIOHEHTa B OMHapHO# cMecH 65
% Macc. B kauecTBe xJlafjareHTa Ucnojb3yeTcs BoJa, ojaBaeMas B TpyOHO€ IPOCTPaHCTBO MPU
temneparype 20 °C. Pacxon oxnaxknparomeid Boawl coctaBisger 15 1/4. [lotepu Temna B
OKPYKAIOILYIO Cpely cOCTaBIsAOT 12 % OT TemIoBoi Harpy3ku temnooOMeHHuKa. OnpeaenuTb
TEIUIOBYIO Harpy3Ky TEIJI000MEHHOTO anmapaTa U KOHEUHYIO TEMIIepaTypy OXJIaXIaromieil BOIbI.
3agaua 18
B T1pyOHOM mpOCTpaHCTBE KOXYXOTpyO4aToro TEMJIOOOMEHHOTO ammapara MpPOU3BOJISAT
ucnapenue 12 xr/c 6eH3oma npu HOpMaJILHOM aTMOoc(epHOM JAaBlieHUU. B kadecTBe Terjiarenra
WCIOJIb3YIOT HACBIIIEHHBIM BOASHOW Map, MOJaBaeMblii B MEXTPYOHOE MPOCTPAHCTBO TOJ
abCOJIIOTHBIM JaBjieHueM 2 Krc/cm?, TToTepu Temia B OKPYKAIOIIYIO CPEy COCTAaBISIOT 6 % OT
TEIUIOBOW Harpy3ku TemooOMeHHuKa. OnpenenuTs TEIUIOBYI0 Harpy3Ky Temnjao0OMEeHHOTro
amnmapara ¥ pacxoJ] IperoIero napa.
3agaua 19
Onpenennuts CpefHIO ABIKYILYIO CHIIY IIpoliecca TEIUIONEPENauyd U CPEINHUE TEMIIEPaTyphl
TEIUIOHOCUTENEH A KOXKYXOTpyOUaToro Terio0OMEHHHUKA, I/ie TPOUCXOAUT HArpeB KUJIKOCTH
ot 20 °C g0 70 °C ¢ moMOIIIbIO HACHIIIEHHOTO BOASHOTO IMapa, 1M0AaBaeMoro Moj U30bITOUYHBIM
nasnenueM 0,5 krc/cMm?.  ATMochepHOoe JaBleHHE TMPHHATH paBHBIM 750 MM pT. CT.
3agaua 20
Onpenennuts CpefHIO ABIXKYILYIO CHIIY IIpoliecca TEIUIONEpEeNaud U CPEIHUE TEMIIEpaTyphl
TEIUIOHOCUTENIEN Ul peakTopa C MEMIAJIKOM, I'/1e MPOUCXOIUT oXJaxaeHue xkuakoctu ot 80 °C
1o 60 °C ¢ moMolplO XJIaJareHTa, MOJAIOIIEr0oCs B 3MEEBUK, €CIU XJIAJAareHT IMpH 3TOM

17



Harpesaercs 25 °C o 50 °C.

3anava 21

Onpenennuts CpeiHIO ABIXKYIIYIO CHIIY IIpoliecca TEIUIONEpeNaud U CPEeHUE TeMIIEpaTyphl
TEIUIOHOCUTENIEH IS peakTopa ¢ MEIIaJIKOH, TJ1e€ IPOUcXoauT Harpes xujakoctu ot 20 °C no 70
°C Cc TOMOIIBI0 HACHIIICHHOTO BOJSHOTO Mapa, I0JaBaeMOro B pyOalIKy peakTopa IoA
n30bITOYHBIM AaBiieHueM 0,5 kre/cM?. ATMocdepHOe TaBICHHUE MPUHSITH paBHBIM 750 MM PT. CT.

3anaua 22

B TemnooOMeHHHKE, 00OTpeBacMOM HACBHIIICHHBIM BOJSHBIM MapOM, IPOU3BOJUTCS HArpeB
6enzona ot 20 °C mo 70 °C. M306pITOYHOE AaBII€HHE HACHIIIIEHHOTO BOJISHOTO Iapa cOCTaBJseT |
Krc/cm?, atMocdepHoe aasienue 750 MM pt. cr. Pacxox skuakoro Gensona coctasisieT 49 m*/4.
TemoBbie MOTEpU COCTABISIIOT 5 % OT TEIJIOBOW HAarpy3ku TeriooOMeHHHKa. OnpenenuTb
OPUEHTUPOBOYHYIO TIOBEPXHOCTh TEIJIOOOMEHHHKA U TOJ00paTh MMoja He€ CTaHIapTHHIE
KOXYXOTpYyOUaThlil, IBYXTpYOHBIN U IUIACTUHYATHIN TEJIO0OMEHHUKH.

3anava 23

B remiooomennuke npousBoauTcs oxnaxkaenue 10 /4 6enzona ot 75 °C no 35 °C. B

KauecTBE XJIaJlareHTa MCIOJIb3yeTCsl BOJia, Temmeparypa kotopoit Mmensiercst ot 20 °C mo 30 °C.
TemnoBeiME  moTepsiMu  TipeHeOpeub.  OmpenenuTs  OPHEHTUPOBOUYHYIO  TIOBEPXHOCTH
TEIUI0O0OMEHHMKAa U TOoJ00paTh MOJ HEE CTaHAAPTHBIE KOXKYXOTpyOdaTblil, NBYXTPYOHBIN U
TUTACTUHYATHIN TETUI00OMEHHUKH.

3anaya 24

B nByxTpyO6HOM TerooOMeHHUKe mpou3BoauTcs oxiaxaeHue 0,7 1/4 6enzona ot 75 °C go 30
°C. B xauecTBe XJ1a/1lar€HTa UCIOJIb3yeTCs BOJIA, [10/1aBaeMasi B KOJIbIIEBOM 3a30p MEX Iy TpyOamu,
Temmneparypa Boasl MeHsercs oT 23 °C mo 28 °C. TemnoBeIMH TMOTEPSIMHU TPEHEOPEUb.
Hepaz0opHslil ABYXTpyOHBINH TETUIOOOMEHHUK M3TOTOBJIEH U3 TPYO AUaMeTpoM 57x4 MM u 25%3
MM M COCTOUT M3 9 cexkumid mIMHOM 3 M Kaxaas. BBITOTHUTHE MOBEPOYHBIM pPacueéT
TEIUIOOOMEHHHKA M OMNpPENeIuTh KOIPPUIIMEHT 3amaca TEIUIOOOMEHHUKA TI0 TMOBEPXHOCTH
TeIUIoNnepe1adH.

3amaua 25

B nmnactuavyaToM TerioooMeHHuKe pousBoautTces nogorpes 10 /4 6ensona ot 20 °C go 70 °C.
B kawecTBe TeruiareHTa WHCIOJIb3YeTCS HACBIIIEHHBIM BOASHOW Map, MOJaBaeMblii MOJ
M30BITOYHBIM JaBiicHHEeM | krc/cm?. Atmochepnoe naBinenue 750 mm pr. cr. TermoBbiMu
norepsamMu nperedpeysb. [nacTuHuaThIil TemI000MEeHHUK coOpaH n3 28 miaTtuH miomasasio 0,2 m?
Kakaas. XJaJareHT [BUKETCS IO JBYXIAKETHOW cxeMe. BBIMOMHUTh MOBEPOYHBIM pacuér
TEIUIOOOMEHHHUKA W OMNpeneNuTh Kod3(pduuueHT 3amaca TEmI0OOOMEHHHKA [0 IMOBEPXHOCTU
TeIUIoNepe1adH.

3agaua 26

B kyGe-kunsaTiuibHUKE MPOU3BOAUTCS UcnapeHue 4 T/4 6eH301a Mpu HOPMAIBHOM aTMOC(hepHOM
naBJieHUU. B kadecTBe TeruiareHTa UCMHoIb3yeTCsl HACHIIEHHBIN BOASHOM map, MoAaBaeMbli MO/
n30biTouHbiM  naBneHuemM 0,2 krc/cm?. TemnoBeiMu moTepsimu  TpeHeOpeub. [lomobpath
TEMJI00OMEHHUK U BBITIOJHUTH €0 MOBEPOYHBIN pacUET.

3anava 27

Onpenenuts HEOOXOAUMYIO TOJIIMHY TEIMJIOBOW H30JIAIUHM IJIOCKOM CTEHKH JIbIMOXOJa
KBaJIpaTHOTO CEUEHMs], 10 KOTOPOMY TPAHCIIOPTUPYIOTCS JABIMOBBIE r'a3bl MpHU Temneparype 160
°C. JIpIMOXO0J1 YCTaHOBJIEH B IIOMELICHUH, TEMIIEpATypa Bo3ayxa B koTopoM coctasisieT 20 °C. B
Ka4yecTBE TEIUIOM30JSIMOHHOTO MaTepuaia HCHojb3yeTcss acOecT. J[pIMOXOJ M3rOTOBIEH U3
muctoBoi cramu Mapku Ct3 tommmuoi 10 mMm. Ha BHyTpeHHEHl MOBEpXHOCTH JbIMOXOJa
MPUCYTCTBYET CIIOM OKamuHbI (p>kaBuuHbI) ToymuHOW 1 MM. KoadduuuenTt tennoornauu ot
JIBIMOBBIX T'a30B MPUHATH paBHBIM 8 BT/(M?-K).

3agaua 28

Omnpenenuth HEOOXOIUMYIO TOJIIMHY TEIUIOBOW M30JSIIMHM  LMIMHAPUYECKOH  CTEHKH
NaponpoBoJia, MO KOTOPOMY TpaHCHOpTHpyeTcss 1,5 T/4 HACBIIIEHHOTO BOJSHOIO Mapa Ipu
temneparype 150 °C. [laponpoBo/] ycTaHOBIIEH B TOMELIEHUH, TEMIIEPATypa BO3/lyXa B KOTOPOM
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cocrasisieT 25 °C. B kauecTBe TEIIOU30IIMOHHOI0 MaTepHralla UCIoJb3yeTCsl CTEKJIIHHAs BaTa.
[TaponpoBo HM3roTOBIEH U3 CTadbHOM TpyObl aumamerpom 108x4 mm, mapka cramu Cr3.
Onpenennuth TaKKe A0 TEIUIOBBIX MOTEPh B OKPYXKAIOIIYIO CPELy OT TEIUIOBOM Harpy3ku
MaporpoBoa, eciu JuyimHa Tpyoorposoga 100 m.
KonTpoabHas padora Ne2 (mo pasaeny 2)
3AJJAYA Nel
Hacwimennsriii nmap tosryosa B komudectse 2000 Kr/d4 KOHACHCHPYETCs IpH JaBieHuH 760 MM. pT.
CT. B KOXYXOTPYOHOM BEpPTUKaJIbHOM KOHJeHcartope. KHUIKuUH TOJIyod HE MEepeoXyIakIacTcsl.
Tenno koHaeHCAMU OTBOJAUTCS BOjOW, Harpemaromieiics oT 20 mo 40°C. Bona nBuxkercs B
crampHbIX TpyOax (mapka cramum Cr.3) mmamerpom 33003 mm co ckopocteo 0,35 wm/c.
KosddumuenT temmonepenadn oT mapa k Boge cocrasiser 640 Br/(m?K). Tlotepeii Temna B
OKPY)KAIOILYI0 CpeAy M TEpMHUYECKUMU CONPOTUBIEHUSMHU 3arpsi3HEHUH MpeHeOpeub.
OnpenenuTs:
1) MOBEpXHOCTH TEIUIOTIEPEIayuH B armapare; 2) pacxo OXJIaKIAIoIel BOIbI;
3) ko3P PUIMEHTHI TEIUIO0TAaun; 4) COCTAaBUTh CXEMY arrapara.
3AJJAYA Ne2
Ha napyxHO¥ MOBEpXHOCTH 3MEEBHKA, H3TOTOBJIEHHOTO M3 CTaIbHOM (Mapka ctanu Ct.3) TpyOsl
auamMeTpom 2812 MM 1 JUIMHOM 5 M, KOHACHCUPYETCs ITPH JaBiaeHun 760 MM PT. CT. HACHIILIEHHBIN
nap uzonponuioBoro crnupta. lnamerp BuTka 3meeBuka cocrasiser 0,3 M. B TpyOe 3meeBuka
MPOTEKaeT METAHOJI, TeMmIepaTrypa Kotoporo ysenuuuBaercs oT 12 mo 29°C. Koaddunmert
TeIIONepeIadl OT KOHIGHCHUPYIOIIETocs mapa K MeTaHomy paseH 600 Br/(m?K). ITotepsimu Tera
Y TEPMHUYECKUMU CONTPOTUBIICHUSAMHU 3arpsi3HeHUH npenedpeub. OnpeaenuTs:
1) KOJMYECTBO KOHJCHCHPYIOIIETOCS  W30MPOMAHOJda M OXJAKIAIOIIEr0  METaHOJa,
2) k03 PHUIIUEHTHI TEIUIOOTAaYH; 3) COCTABUThH CXEMY allllaparta.
3AJJAYA Ne3
Ha napyxHo# MOBEpXHOCTH 3MEEBHKa, U3TOTOBJIEHHOTO U3 cTajabHOM (Mapka ctanu Ct. 3) TpyObl
auamMeTpom 2613 MM, KOHISHCUpYETCs Tipu AaBieHUuU 760 MM pT. cT. 60 KI/d HACBIIIIEHHOTO Mapa
n3onponmwioBoro cnupra. Jluamerp BuTka 3meeBHkKa coctaBisier 0,23 M. OTBO; Temia
OCYIIECTBIsICTC BOJOW, Harpematomerics oT 10 mo 22°C. KoadpduuueHT TemiooTaaduu co
cTopoHs! apa cocTapisger 980 Br/(M*K). TepMudeckuM CONMpPOTUBIICHUEM 3arps3HEHUH CTEHOK
npeneOpeub. Ompenenuts: 1) AMUHY TpyObl, U3 KOTOPOI HM3rOTOBJIEH 3MEEBHK; 2) COCTaBUTH
CXeMy arrnapara.
3AJTAYA Ned
B cransHoM 3MeeBuke (Mapka ctasu Ct. 3) ogorpeBaeTcst 4eThIpEXXIOPUCTBIN yriaepos ot 20°C
JI0 TeMIlepaTypbl KUIeHus pu atMochepHoM naBineHuu. [{uamerp TpyOsl 3MeeBuka 5613 MM, a
nuametp Butka 3meeBuka 500 mm. HarpeB ocymiecTBisieTcsi KOHASHCUPYIOIIMMCS Ha BHEIIHEH
MOBEPXHOCTU TPYOBbI HACHIIEHHBIM BOASHBIM MapoM. JlaBienue mapa 1,6 ara, ero pacxox 16,5
kr/u. KoshduimenT TennooTaaun oT mapa kK creHke paseH 12900 Br/(m%K). ITotepu Temna n
TEPMHUYECKHUE COMPOTUBIICHUS 3arpsi3HEHUN MOKHO HE YUUThIBaTh. OnpeaenuTs: 1) KOIM4ecTBO
HarpeBaeMoi *HUAKOCTU (KI/4); 2) MOBEPXHOCTh TEIUIONepeaun 3MEEBUKA; 3) COCTABUTh CXEMY
amnmapara.
3AJTAYA Ne5
ITo xomnblieBOMY 3a30py IBYXTpyOHOTO XoJsonminbHuKa npoTekaeT 30%-ubiii pactBop HCI co
ckopocThio 1,2 M/c, oxmaxaasich oT 52 no 29°C. Oxnaxaaromias BoJa ABIKETCS TPOTUBOTOKOM,
Harpesasch oT 13 1o 29°C. KoadduimeHT TermooTaun oT CTEHKHU K BoJie paBeH 5830 BT/(MZ'K).
XonoaunbHUK U3rotoBieH u3 craiabHbIX (X18H10T) He3arpsa3HEHHBIX
Tpy0 auameTrpom 6213 MM u 36013 mm. [lotepu Tena MOXHO He YUUThIBaTh. OIpenenuTs:
1) pacxos KucnoTsl (Kr/4) ¥ oXnaxaaomei Boas! (M3/4); 2) IOBEpXHOCTH TEILIONEPEIauH;
3) cocTaBUTH CXEMY ammapara.
3AJTAYA Ne6
[Io BHyTpeHHell TpyOe MNPOTUBOTOYHOIO JABYXTPYOHOTO TEIUIOOOMEHHHKA JUIMHOW 4 M,
cocrosero u3 craiabHbIX (X18H10T) Tpy6 nuamerpom 52012 mm u 3302,5 MM, IpoTEKaET BOJa,
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HarpeBasich ot 24 o 32°C. Ilo BHenHel — ykcycHas KuciioTa, oxiaxaasich oT 91 no 83°C. Pacxon

ykcycHOH kucnotel 4,82 T/4. KosdduumeHT TemnooTaadn OT CTEHKHM K Boje paBeH 4880

Br/(M*K). TloTepsMu Temnaa W 3arpsA3HEHHSAMH MOXKHO NpeHeOpedb. OIpeaennuTsh:

1) pacxox oxnaxaaromeii Boasl (M%/4); 2) 3amac MOBEPXHOCTH B TeMIO0OMeHHHKE (%);

3) cocTaBUThH CXEMY alapara.

3AJJAYA Ne7

B tpy6e 3MeeBuka oxnaxmaercst 750 kr/a 100%-HO#W yKCYCHOW KHCIIOTBI OT TEMIIEpaTyphl €&

KOHeHcaruH mpu 760 MM pr. cT 10 36°C. TToBepXHOCTB TEIIoNepeiauy 3MeeBHKa 5 M2, THaMeTp

cranbHoil (X18H10T) 1pyOnl 3meeBuka 52[13 mm, auamerp Butka 450 mm. OxnaxjaeHue

MIPOU3BOIUTCS BOJIOM, KOTOpas HarpeBaeTcs oT 15 no 27°C. Ilotepu Teria u 3arpsi3HEHHUs] CTEHOK

MOKHO HE y4HThIBaTh. OmnpenenuTs: 1) k03)GUIUEHTHI TeII00TauH, PEABAPUTEIBHO HAWIA

Kod(puimeHT Teronepeaaun; 2) pacxo]l OXJaXKJarwmel BOIbI (Kr/4); 3) COCTaBUTh CXEMY

anmapara.

3AJTAYA Ne8

B nByxTpyOHOM XOJIOAMJIBHMKE TO KOJBIIEBOMY 3a30py Mexay crtaibHbiMH (CT.3) TpyOamu

muamerpom 59013,5 mm u 28[12,5 MM NpOTEKaET U3OMPOIMIOBBIN CIIUPT cO CKOpOocThio 0,76 M/C.

Temneparypa cnupra Ha Bxone B ammapar 81°C, na Bbixoge 29°C. Oxnaxnaromias Boja

JBIDKYIIASACS TMPOTUBOTOKOM H3MEHSET CBOKO TemrepaTypy oT 15 go 23°C. Koaddunment

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

TEPMUUYECKUMH COTPOTUBIICHUSMH 3arpsi3HeHuid mpeHeOpeub. Ompenenutsh: 1) pacxon

OXJTXKTAEMOTO CIIUpTa (Kr/u) M Bojel (M°/4); 2) MOBEPXHOCTH TEIIIONEPENadl; 3) COCTABHTh

CXeMy arrmapara.

3AJJAYA Ne9

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

poTekaeT xjaopoeHsoi co ckopocthio 0,8 mM/c. TemnepaTypa xsiopOeH30ja Ha BXOJE B anmapar

24°C, na Boixoze 68°C. I1o 3a30py KOJIBLIEBOTO CEUYCHHS TPOTUBOTOKOM MPOTEKAET ropsiyasi BoJa

¢ temmneparypoii Ha Bxojae 90°C, Ha Beixome 46°C. KoadduuueHT TErmiooTaadu OT BOABI K

TIOBEPXHOCTH BHYTpeHHeiHl TpyObl paBeH 1870 Br/(M%K). IToTepeil Temna B oKpyxkarommiee

MIPOCTPAHCTBO U TEPMUYECKHUMH COIIPOTUBIICHUSIMU 3arpsisHEHUH npeHedpeub. OnpeaenuTs:

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

Terionepeiayn; 3) COCTaBUTh CXEMY allapara.

3AJJAYA NelO

B 3meeBukoBoM mojorpeBarene no cranbHoi (Mapka cranu X18H10T) tpybe mmamerpom 3313

MM Te4€T Xj0podopm co ckopocThio 0,6 M/c, HarpeBasich oT 18 g0 86°C. C BHemIHeH CTOPOHBI

3MeEeBUK 00OTpeBaeTCsl HACBHIIIEHHBIM BOJSHBIM MapoM moj AasieHueM 3 arta. Kosdduuuent

TEIIO0TAuM OT Napa K TpyOe 3MeeBrka pasen 9300 Br/(M2K). Jluamerp

BUTKOB 3MeeBuka 270 mm. IloTepsmu Terna u 3arpsA3HEHUSAMU CTEHOK MOXXHO MpeHeOpedb.

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

Terionepeiayn; 3) COCTaBUTh CXEMY allnapara.

3AZJAYA Nell

B xounbuieBOM 3a30pe ABYXTPYOHOTO TEMIOOOMEHHUKA, COCTOSLIETO0 U3 CTalbHBIX TPYO (Mapka

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

44°C. Oxyaxpamomas BoJa ABWXKETCS NPOTMBOTOKOM U HarpeBaercs ot 22 nmo 28°C.

Kodp(pUIHEHT TemnooTnayd OT CTeHKM TpyOhl K Boje cocraBuser 4950 Br/(M%K).

TepMuueckuMu COMPOTUBICHUSIMU 3aTrPSA3HEHUN U TIOTEPSIMU Teria npeHeopeub. OnpenenuTh:

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

3AJIAYA Nel2

B BepTHKaTbHOM KOXKYXOTPYOHOM KOHJIEHCATOpPE Ha BHENIHEH MOBEPXHOCTHh cTanbHBIX (CT.3)

TpyO nuamerpom 3313 MM KOHJIEHCHPYETCs HACHIIICHHBIN BOASHON Map Npu JaBieHuu 1,5 ara.

Konpnencar ynansiercs npu temiieparype kKoHaeHcanuu. KodgppuimeHT TermiooTnayn oT mapa K

Tpy6am coctasnser 9300 Br/(m*K). Tlo Tpy6am mpoTekaeT oXIakaaomas BoAa CO CKOPOCTHIO
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0,4 M/c. Uucno tpyd B xoHaeHcarope 19. Temmeparypa Boasl Ha Bxoae 15°C, Ha Boixone 45°C.
[oTepsamu Teruta npenedpeus. OnpenenuTs: 1) pacxo oxmaxkaaroniei Boasl (M%/4) u rperoiero
napa (Kr/4); 2) HOBepXHOCTh TeIJIonepeaadn; 3) COCTaBUTh CXEMY arlnaparta.

3AJJAYA Nel3

B MexXTpyOHOM MPOCTPAaHCTBE KOKYXOTPYOHOTO TEIUIOOOMEHHUKA KOHACHCHpYeTCs mpu 760 MM
pT. cT. 1730 Kr/4 HaCBIIEHHOTO Mapa 3TaHoJa. TermI000OMEHHUK BBIMOJIHEH M3 CTAIBHBIX TPYO
arameTrpoM 26013 MM, ymnciio kotopeix 61. Oxnaxnaromas Bojga HarpeBaercst oT 25 no 35°C.
Ko>]pUIHenT TemmooT a4y oT napa K IOBEPXHOCTH cTeHoK TpyO 1390 Br/(M*K). Ctrenkn Tpy6d
CUMTaTh HE3arps3HEHHBIMHU, TMOTEpSAMH Teruia TmpeHeOpeds. Omnpemenutsh: 1) pacxon
OXJIQXKIAIOIICH BOJBI; 2) BBICOTY TPYO ammaparta; 3) COCTaBUTh CXEMY arllapara.

3ATAYA Nel4

B BepTuKanbHOM KOXYXOTPYOHOM TEIUIOOOMEHHUKE Ipu JAaBieHuu 760 MM pT. CT.
KoHJeHcupyercs 2140 Kr/4 HachILIEHHOrO Mapa 3TaHoJa. TermnooOMEeHHHUK BBIIIOJIHEH U3 CTalld
(Cr.3), conepxkut 127 crampnbix Tpyd auamerpom 29013 M. Oxmaknaromiasi Boja Moaércs ¢
HayanpHOU Temnepatypoil 25°C u nmpoxoauT no Tpybam co ckopoctsio 0,45 m/c. Koadpduument
TEIIo0Taaun co cTopoHsl mapa 1630 Br/(M*K). IMotepsMu Terma npeHeOpedsb, CTEHKH TPYO
cunTaTh He3arps3HEHHbIMU. OmnpenenuTh: 1) BeICOTy TpyO ammapara; 2) COCTaBUTh CXEMY
anmapara.

3AJJAYA Nel5

B BepTHKanbHOM KOXKYXOTpYOHOM TeIsIo0OMEHHHKE co cTanbHBIMU (CT.3) Tpybamu quamMeTpom
42012 mm u qymuHOHM | M TipoTekaeT BOJsTHOH pacTtBop, HarpeBasich ot 20 go 80°C. Koaddumment
TEIIOOTJIauM OT BHYTPEHHHMX CTEHOK Tpy® K pactBopy paseH 930 Br/(M>K). Unmcmo Tpy6 B
anmapate paBHO 20. OGorpeB BeAETCS HACBHIIEHHBIM BOJSHBIM TMApOM C JaBJIEHHEM 3 aTw.
TemmepaTypy HapyXHBIX CTEHOK TpyO (CO CTOPOHBI Mapa) mpuHATh paBHou 135°C, mpoBepun
BIIOCJIEICTBUU  CIPABEUIMBOCTh 3TOTO JONYHIEHUS. TepMHUYECKMMH COMPOTHUBIICHUSMU
3arpsi3HEHUH TOBEPXHOCTH MpeHeOpeub. OnpenenuTs: 1) pacxos rperomero

napa; 2) COCTaBUTh CXEMY aImapara.

3AJIAYA Nel6

B ropu3oHTambHOM KOXYXOTPYOHOM TEIUIOOOMEHHHMKE B MEXTPYOHOM IPOCTPAHCTBE
oxJaxmaercs KUAKOCTh oT 95 mo 35°C. Temnoémkocts skuupkoctu 2,92 kJDx/(kr-K).
Koa(hdHITMEHT TEMIo0TAauH OT TOH KMAKOCTH K TpyOoaM paseH 585 Br/(M?K). ITo craneHBIM
(Cr.3) Tpybam TertooOMeHHHKA (auamerp Tpyo 27[12,5 MM) mpoTeKaeT OXJIaXkaarolias BOJa,
TeMreparypa KoTopoi yBeiauumuBaercs ot 15 no 45°C. Ckopoctb Bojbl B TpyOax 0,4 m/c. Uucio
Tpy6 19. [loTepsMu Tersa B OKPYKAIOIIYIO cpeny npeHedpeub. TepMuueckue COnmpoOTHBICHUS
3arpsi3HEHUI CTEHOK He YYUTBIBaTh. OnpeAenuTh: 1) KOJIMYecTBO 0XJIaX 1aeMOM )KUIKOCTH (KI/4);
2) MOBEPXHOCTH TEILIONEpeIaur TEIUIO0OOMEHHUKA; 3) COCTaBUTh CXEMY almapara.

3ANAYA Nel7

B nByxTpyOHOM XONOAMIBHUKE MO BHyTpeHHe# cranbHol (CT.3) Tpybe nuamerpom 27012,5 MM
MPOTEKAET KUIKOCTH co ckopocThio 1 m/c. Temmeparypa sxunkoctu Ha Bxoae 80°C, Ha BBIXOJE
30°C. Temnoémkocts xuakocts 2,94 kJ[x/(xr-K), motaocts 800 kr/m3, TenmonposoasocTs 0,41
Br/(M*K), Bsaskocts 0,4 cIl3. ITo 3a30py KOJIbLEBOIO CEYeHHs MPOTEKAET OXJIAKIAIONMAs BOJIA,
HarpeBasich oT 15 10 50°C. Koag¢uiueHt Tennoorjaun oT BHyTpEeHHEH TpyObl K OXJIaXKJaromei
Boje 935 Br/(M**K). CTeHkM TpyObl CUMTATh HE3arpsA3HEHHBIMH, TIOTEPAMHU TeIa MpeHeOpeyb.
Omnpenenuth: 1) pacxolpl OXJTKAAEMOM M OXJXAAOLWEH JXKUIKOCTEH; 2) MOBEPXHOCTh
TerUionepeiadyn; 3) COCTaBUTh CXEMY armapara.

3AZTAYA Nel8

B BepTuKaabHOM KOXKYXOTPYOHOM TeIiooOMeHHuKe, umerorieM 19 tpyo auamerpom 1812 MM u
BbicoTON 1,2 M, mpu naBiaeHuu 760 MM pT. CT. KOHAECHCHUPYETCS HACBHIIIEHHBIN Map 3TaHoJA.
Oxnasxjaromas Boja Harpesaercs o 15 10 35°C. Koapdunument remnonepenauun 700 Br/(m?-K).
Omnpenenuts: 1) mocratoyHa JM NOBEPXHOCTH TEIUIONEpeaayn Ui KoHJeHcauuu 350 kr/4 mapa
sTaHona (MOTEepH TEIUIa HE YYUTHIBaTh); 2) Kakoe KOJIMYEeCTBO IMapa AdTaHona (Kr/d)
CKOHJICHCHPYETCS B almapate, ecii Ha OBEPXHOCTH TpyO oOpasyercs Cloi HaKUIU TOJIIMHOM
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0,5 mMm; 3) cocTaBUTh CXEMY alapara.

3AJJAYA Nel9

B crampHoM (Mmapka cramu Cr.3) OBYXTpYOHOM TETUIOOOMEHHHMKE [0 BHYTPEHHEH TpyoOe
mraMeTpoM 33013 MM MpoTeKaeT KUIKOCTh co ckopocThio 0,8 M/c. Temmneparypa KUAKOCTH Ha
Bxoze 20°C, Ha Bexoae 60°C. ITnotHocTs xuakoctn 700 kr/m°, Temnoémrocts 2,1 xJIx/(xr-K),
Bsi3koCTh 0,45 cl13, rerutonpoBoaaocTh 0,41 BT/(M°K). 1o 3a30py KOJIBIIEBOTO CEUSHUS TPOTEKACT
ropsiyast Boja ¢ reMreparypoit Ha Bxoae 90°C, Ha Beixoze 50°C. Koadduuuent teroornauu ot
BOJAbl K BHyTpeHHeil Tpybe 875 Br/(M*K). Ilotepsmm Temma mnpeneGpeus. Tepmumueckue
3arpsi3HEHUs CTEHOK He YUUThIBaTh. OnpenenuTs: 1) pacxo/ipl TEIII0HOCUTENEH;

2) TIOBEPXHOCTH TEILIONEpeadyn; 3) COCTaBUTh CXEMY allnapara.

3AJJAYA Ne20

B 3MeeBuKoBOM Toji0TpeBaTeNe mo crajabHoi Tpyode (Mapka ctamu Cr.3) muamerpom 36013 Mm
MIPOTEKAET )KUJIKOCTh co ckopocThio 0,6 M/c. Temnepatypa kuakoctu Ha Bxoje 15°C, Ha BbIX0o1e
85°C. TImotHocth *mmxoctu 800 kr/m°, Temmoémkocts 2,1 kJIx/(kr-K), Bsskocts 0,4 cll3,
teronposogHocts 0,35 Bt1/(M'K). C BHemHeill cTopoHBl TpyObl 3MeeBHKa OOOTpeBaercs
HaCBILLEHHBIM BOJSIHBIM ITApOM C JlaBiaeHueM 2 atu. KonaeHcaT napa ygansercs npu
Temreparype HaceimeHus. Koadduuuent rtemnootaaun ot mapa K Tpyde 3meeBuka 9300
Bt/(M?K). Jluamerp BuTtKa 3MeeBuka 2700 mM. TepMHIeCKMME COMPOTUBIEHUSAMH 3arp3HEHHI
CTEHOK UM TEIUIOBBIMHU MOTepsMU mpeHeOpeub. Omnpenenuth: 1) KOIUYECTBO HarpeBaeMoit
XKUAKOCTH; 2) pacxo/l mapa; 3) moBEpXHOCTh TEIUIONEpeIau anmnapara;

4) cocTaBUTH CXeMYy armapara.

3AJAUA Ne21

B ropusoHTanbHOM KOXYXOTpYOHOM TEIJIOOOMEHHUKE B MEXTPYOHOM MPOCTPAHCTBE
oxnaxmaercs KuAKocTh oT 95°C mo 35°C. Temmoémkocts xuakoctu 2,92 kJDx/(kr-K).
Ko>]Q(UIHenT TemIooTaaun oT 3Toi KUIKOCTH K Tpy6am 585 Br/(M?-K). ITo crambHEIM (Mapka
cramu Cr.3) TpyOam numamerpom 27[12,5 MM TpOTEKaeT OXJIaXKJarolias BOJa, TeMIlepaTypa
kotopoit yBenumunuBaetcst oT 15°C go 45°C. Ckopocth Bojabl B TpyOax 0,4 m/c. Uucno tpy6 19.
[ToTepssmMu Teruia B OKpYXalollylo cpeay npeHeOpeub. TepMuyeckue 3arpsi3HEHHs] CTEHOK He
yauTbiBaTh. Omnpenenutb: 1) KOJMMYECTBO OXJIAXIACMOW IKUIKOCTH; 2) TOBEPXHOCTh
TeruIonepeiayy TerI000MEeHHUKA; 3) COCTaBUTh CXEMY amiapara.

3AJJAYA Ne22

ITo BHyTpenHelt Tpyde amamerpom 36[13 MM crampHoro (Mapka ctaim Ct.3) aByXTpyOHOTO
MOJI0TpeBaTelsl MPOTEKAET KHUAKOCTh CO cKopocThio 1 M/c. HauanpHas Temiieparypa *HAKOCTH
25°C, xoneunas 85°C. IInotHocTs xumkoctu 850 kr/m>, Bsazkocts 0,4 cII3, Temoémkocts 3,14
kJx/(kr-K), TerumonpoBoanocts 0,41 B1/(M-K). B 3a30pe KoJb11eBOro ce4eHUs] KOHACHCHPYETCS
HACBIIEHHBIA BOJAAHOM nap ¢ naBneHueM 1 atu. KonageHcar ynansercs mpu TemrmepaType mnapa,
K02((UIHEHT TEMIOOTAaYN OT Napa K BHyTpeHHel Tpyde 7000 Br/(m?-K). INotepsmu Temna u
TEPMHUYECKUMH COTIPOTHBIICHUSAMHU 3arpsi3HEHUI cTeHOK mpeHeOpeub. Ompenenuts: 1) pacxon
IperoLero napa; 2) moBEepXHOCTh TEIUIoNepeaaun; 3) COCTaBUTh CXeMY arrmapara.

3ATAYA Ne23

Kunkuit Tomyon B konmuectBe 866 kr/u mogorpeBaercs oT 20°C go 60°C GeHzozom,
KOH/ICHCUPYIOIIUMCS TIPH HOPMAJIbHOM aTMOC(EPHOM JaBJICHHHM B KOJBIIEBOM IPOCTPAHCTBE
IBYXTpYOHOro TemjaooOMeHHMKa. J[namerp BHyTpeHHeW craibHOM (Mapka crtamu Ct.3) TpyObl
teruiooOMenHuka 44 13,5 mm. Koaddument rermnooraaun ot 6eH3oia Kk cTeHke cocTtaBisier 990
Br/(M*K). Onpenenuts: 1) MoBepXHOCTh TeMIONepeaut; 2) HapYKHYI TEMIEpaTypy CTEHKHU
BHYTpEHHEH TpyOb! TEMI000MEHHMKA; 3) COCTaBUTh CXEMY allnapaTa.

3ATAYA Ne24

B cransHom (mapka cranmu Cr1.3) ABYXTpyOHOM TemIOOOMEHHUKE BO BHYTpEeHHEH TpyOe
mameTpoM 36012 MM mportekaeT Toiryond B kosmuectBe 1500 kr/u m oxnaxnpaercs ot 90°C no
35°C. Mexny tpybamu [ABIKETCS OXJaxjaroimas Boja, HarpeBasch oT 15°C go 40°C.
K03 }QHIMEHT TemnooTaaun oT CTeHKU BHYTpeHHe# TpyOsl k Boje 580 Br/(m*K). IMotepamu
TErJ1a ¥ TEPMUYECKUMU CONPOTHUBIICHUSIMHU 3arps3HEHUI CTEHOK npeHeOpeub. OnpenenuTh:
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1) pacxoJ BOJIbI Ha OXJIAXK/IEHHE; 2) TOBEPXHOCTD TeIuIionepeaaun; 3) COCTaBUTh CXEMY alrapara.
3AJJAYA Ne25

Ha napyxHoii noBepxHOCTH cTaibHOro (Mapka cranu Cr.3) 3MeeBuKa quameTpoM 2812 MM u
JUIMHOM 5 M KOHJAeHcupyercs npu 760 MM pT. CT. u3ompomnaHoi. Jnamerp BUTKa 3MeEEBHKA
cocrasisieT 0,3 M. B TpyOe 3MeeBrKa IPOTEKAET BOJIA, TEMIIEpATypa KOTOPOU YBEINYUBAETCS OT
8°C mo 22°C. Koapunuent temmonepenaun 700 Br/(M>K). INoTepu Temna He3HAUHTEIbHBI,
3arpsi3HEHUSIMU CTEHOK IpeHeOpeub. OnpenenuTsb: 1) KoJu4ecTBO KOHAECHCUPYIOLIErocs CIUpTa
(xr/9); 2) k03P PUIHNEHT TEIIOOTAAYH CO CTOPOHBI TTapa;

3) cocTaBUThH CXEMY ammapara.

3AJTAYA Ne26

Ha napyxHo# moBepXHOCTH 3MEEBHKA, U3TOTOBJIEHHTO W3 cTainbHOM (Mapka cranu Ct.3) TpyOsl
nuameTpoMm 26013 MM koHzeHcupyercsa npu 760 Mm pT. cT. 60 Kr/4 HachlIIEeHHOTO Mapa
M30IPONUIIOBOTO criupTa. OTBOA Temjia KOHAEHCAMU TPOU3BOIUTCS BOJIOM, HarpeBaromencs ot
10°C no 22°C. KoadduimeHT TemmooTaaun co cTOpoHsI mapa coctaBiaser 980 Br/(m%K).
Juamerp BuTKa 3MeeBuKa paBeH 0,23 M. TepMUYeCKHM CONPOTHUBIEHUEM 3arpsA3HEHUN CTEHOK
npeneOpeub. Ilotepu Temna HesHauuTenbHbl. Onpenenuts: 1) ATUHY TpyOBl, W3 KOTOPOU
M3TOTOBJICH 3MEEBHK; 2) COCTABUTh CXEMY arlmapara.

3AJJAYA Ne27

B cranpubix TpyOax nuamerpom 20012 MM U JUIMHOHM 2 M KOXKYXOTPYOHOT'O TETJIOOOMEHHUKA CO
ckopocThio 0,8 M/c mpoxoauT O6eH3on u HarpeBaercs ot 20°C 1o TemnepaTypbl KunieHus mpu 760
MM PT. cT. ['peroruii HachIIeHHBIN BOsiHOM map masienus 0,8 atu B kosmuectBe 3300 kr/u
KOHJICHCHPYETCS Ha HapYKHOM MOBEPXHOCTHU TPYO U €ro KOHAEHCAT OTBOJIUTCS MPHU TEMIIEpaType
koHneHcaruy. Kod(hUIHeHT TemmooTnayn co CTOpoHs mapa paBeH 10500 Br/(m?-K). Uz-3a
HaJIM4us 3arpsA3HEHUN CTEHOK TpyO ko3(pPUIMeHT Teronepeaaun B anmnapare Ha 25% meHblie
paccunTaHHOTO 0€3 yuéra 3THX 3arps3HeHui. OnpeaenuTsb: 1) MOBEpXHOCTH TeIionepeaadn; 2)
YHUCJIO TPYO M YHCIIO XOJIOB B TETUIOOOMEHHHUKE; 3) COCTABUTh CXEMY aIllapara.

3AJTAYA Ne28

B cransHoM (Mmapka ctamm Ct.3) 3MeeBuke nojporpeBaetcs 6enzos ot 20°C no temmeparypbl
KHUIICHUS TIPU HOPMaJIbHOM atMochepHoM naBieHuu. J{uamerp Tpyos! 5613 MM, quamerp BUTKA
500 mM. HarpeBaHnue ocyiiecTBIS€TCSI KOHICHCUPYIOMMUMCS Ha BHEIIHEH MOBEPXHOCTU TPYOBI
3MEEBUKa HACBHIIIEHHBIM BOJSIHBIM MapoM ¢ gaBieHueMm 0,6 atu. Pacxon mapa cocrasisier 86,5
KI/4, a K0dQUIHEHT TEII00TAaul OoT mapa K cTeHke paseH 12900 Br/(m?K). ITotepu Temna
U TEpPMHUYECKHE COMNPOTUBICHUS 3arpsi3HEHUl CTEHOK He yuuThiBaTh. Onpenenuts: 1)
MMOBEPXHOCTh TEIUIONEpEIaul 3MEeBUKa; 2) COCTaBUTh CXEMY allrapara.

3AJJAYA Ne29

benzon B kommuectBe 880 Kr/4 oxMaxgaeTcs OT TeMmmepaTypsl KumeHus mpu 760 MM
pT. cr. no 20°C Bo BHyTpeHHEW TpyOe IBYXTpyOHOro TtemiaooOMeHHuKa. [linHa TpyoBHl,
M3roToBIEHHOU M3 cTtanu (Mmapka ctanu Cr.3), 0,74 M, OTHOIIEHHE JUIMHBI K BHYTPEHHEMY
nuametpy paBHo 20, a TONMIMHA CTEHKU 4 MM. XJ1aJJOareHT — TOJIYOJ — JBUKETCS IPOTUBOTOKOM
B KOJbLEBOM 3a30pe. Kospduruent remnonepenaun ot Gensona k Toiyorny 210 Br/(m2K).
TepMuueckue COMPOTUBICHHS 3arpsi3HEHUN CTEHOK YYeCTh MO WX CPEIHUM 3HAYCHHSIM IS
OpraHuveckux kujakocteid. Onpenenuts: 1) k03 UIMEHTH TEIIO0TAAuH; 2) COCTABUTh CXEMY
amnmapara.

3AJTAYA Ne30

B cranbHoit (Mapka ctanu CT.3) KO)KyXOTpYOHBIH KUIIATHIIBHUK, UMEIoIui 61 TpyOy tuameTpom
25012 MM u BbICOTOM 1 M, mOcTynaeT npu TeMmmeparype KMIEeHUs U ucnapsiercs npu 760 M pr.
CT. Tosiyosl. Temno MOABOAMUTCS OT KOHAEGHCHPYIOLIErocsi B MEXKTPYOHOM HPOCTPAHCTBE
HACBHIIIEHHOTO BOJSHOTO Mapa ¢ jaBieHueM 2 atu. Konnencar He oxnaxaaercs. KospduuneHnTst
TEIUIOOT/a4l CO CTOPOHBI Iapa M KHUILALIET0 TOlyoJia paBHbI cooTBeTcTBeHHO 10500 m 1630
Br/(M*>K). TloTepsamu Temia InpeHeOpedb, IOBEPXHOCTH TPYO CUUTATh HE3ArPSA3HEHHBIMM.
Omnpenenuts: 1) pacxos rperoiiero napa; 2) pacxo/ UCIapsieMoro ToJIyoa;

3) cocTaBUThH CXeMy ammapara.
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3AJJAYA Ne31
Bo BHyTpenneil TpyOe auamerpom 29013 MM cranbHoro (mapka craiau Ct.3) TOpU30HTaIbHOIO
IBYXTpyOHOTO TermnoobMennuka Harpepaercs 0,75 m*/u Boasl ot 20°C mo 50°C. Harpepanue
MIPOBOJIUTCS HACBHIIIICHHBIM BOJSIHBIM apoM ¢ JaBieHneM 2 ara. Koadduuuent rermmooraaun ot
napa K cTeHKe BHyTpeHHeil Tpy6s1 12200 Br/(M%K). TepMudeckue cONpoOTHBIECHHS 3arps3HEHHil
CTEHOK Y4eCTb IO HUX CPEIHUM 3HAYEHMSIM JJIs BOJbl CPEIHEr0 KauecTBa M BOJSHOIO Iapa.
Onpenenuts: 1) 1uHy TpyOBl TEMII00OMEHHUKA;

2) pacxo/1 IPeroIIero mnapa; 3) COCTaBUTh CXEMY arapara.
3AJJAYA Ne32
Bo Buytpenneit Tpyde aumamerpom 27012,5 mm cransHoro (mapka cranu Cr.3) nByxTpyOHOTO
TeroooMeHHrnKa oxnmaxkaaercs 2000 kr/d toiyona oT ero temmeparypbl kumenus o 40°C.
Hasnenne 760 MM pt. cr. OxyaxaeHUe NMPOU3BOAUTCS BOJIOM, IBIKYIIEHCS MPOTUBOTOKOM.
Temneparypa Boasl Ha Bxoge B ammapar 15°C. Pacxox Bomsl 6,1 m%/4. Kosdoumument
TEMIOOTAauM OT CTEHKHM TpyOsl K Boje cocraBaser 1400 Br/(M*K). Tepmuueckumu
CONPOTHBIICHUSIMU 3arpsi3HEHUI CTeHOK mpeHeOpeub. Ompenenutsb: 1) Temmeparypy BOAbI Ha
BBIXOJI€ UX TEIJIOOOMEHHMKA; 2) JJIMHY TPYObI TEMIIOOOMEHHHUKA;

3) cCOCTaBUTH CXEMY aIapara.
3AJJAYA Ne33
B tpy6e 3meeBuka oxmaxmaercs 3500 kr/g 100%-H0# ykCyCcHOM KHCIOTHI OT Temmeparypbl 60°C
no 36°C. TIoBepXHOCTh TeIIONEepeNaul 3MeeBMKa 15 M2, amamerp BHTKa 450 MM.
KoHcTpykimoHHbIH MaTepuan 3MeeBHKa — HepkaBeromas craib. OXiakIeHHe MpPOU3BOAUTCS
BOJIOM, NBIDKYIIEHUCS TPOTUBOTOKOM, KOoTopas HarpeBaetrcsi oT 15°C mo 27°C. Imametp TpyO
3meeBuka 5103 mm. [loTepu Tenna He yuuThIBaTh. TepMHUUECKHE CONPOTHUBIICHMS 3arps3HEHUN
CTEHOK TpyOBbl 3MeeBHKa Y4ECTh MO CPEJIHUM HMX 3HAUYEHUSM JUIS YKAa3aHHBIX TEIJIOHOCUTEIIEH.
[Torepu Temna He yuuTbiBaTh. Onpeaenutsb: 1) KoahPHUIUEeHT TETI00TAauu OT HOBEPXHOCTH TPYO
3MeeBHKa K BOJIE; 2) COCTaBUTh CXEMY ammapara.
3AJIAYA Ne34
Hacermennsiii map Tosyona B konudectBe 1000 kr/da koHmeHcupyercs mpu 760 MM pT. CT. B
KOJIBIIEBOM TIPOCTPAHCTBE ABYXTPYOHOTO TermuooOMeHHUKA. [1o BHyTpeHHEH TpybOe mpoTekaeT
4000 xr/4 Boawl ¢ HauanbHOUM Temmneparypoir 10°C. KoaddumueHTsl TemiooTsaqm co CTOPOHBI
mapa ToJIyoJIa ¥ BOJIbI paBHEI cooTBeTcTBeHHO 1160 1 960 Br/(M?-K). TonmuHa cTeHKH TPyOHI,
BBITIOJTHEHHOU W3 ctanu (Mapka ctanmu Ct. 3), cocraBiser 4 mm. [loTepsamu Terna npeneOpeysb,
CTeHKH TpYO cuuTaTh He3arps3HEHHBIMU. OmpenenuTsb: 1) cpeHue TeMneparypbl BHyTpeHHEH U
BHEIITHEH MOBEPXHOCTEH CTEHKU BHYTPEHHEH TPYOBbI; 2) COCTaBUTh CXEMY arrapara.
3AJTAYA Ne35
B kounbiieBoM mpocTpaHcTBe cTanbHOro (Mapka ctanu Cr1.3) ABYXTpyOHOrO TErIOOOMEHHHKA
KOHJeHcupyeTcs Tpu 760 MM pT. CT. HACBILIEHHBIN Map U30MPONUIOBOTO ciipTa. OTBOA Teria
KOHJCHCAllUM MPOU3BOJIUTCS BOJIOM, HarpeBaromiedica ot 12°C nmo 26°C. Pacxon Boasl BO
BHyTpeHHEeH Tpyoe muamerpom 3613 mm cocraBuset 1300 kr/4. Koadduuuent remnoornaun co
cTopoHs! napa pasen 1080 Br/(M*K), noTepu Tema B OKPYKAIOIIYIO Cpely COCTaBIAIOT 3350
k/[x/4. TepMUUECKUMU COTIPOTUBIICHUSIMU 3arPS3HEHUN CTEHOK TpyO mpeHedpeub. OnpenennTh:
1) nuHy BHYTpeHHEH TpyObl TErI00OMEHHUKA; 2) pacXo]] TPEIOIIero napa; 3) COCTaBUTh CXEMY
amnmapara.
3AJTAYA Ne36
Mertanon B koiuuectBe 80 T/4 mocTymaer B TpyOHOE MPOCTPAHCTBO OJHOXOJIOBOTO
KOXYXOTpyO4aToro TemIooOMeHHHKa, rie HarpeBaercs ot 15 mo 40°C ropsueil BoaoH,
MOCTYMAOIIEH B MEXXTPYOHOE MPOCTPAHCTBO U oxiaxkaaromieiics ot 90 no 40°C. TennooOMeHHHK
umeer 111 1py6 nuamerpom 25012 mm. KoadduuumeHT TemnooTnaud OT BOABI K HapY:KHOM
nosepxuoctu Tpy6 930 Br/(M? K). Onpenenuts: 1) kod(pPUIHEHT TEMIOOTAAYH OT BHYTPEHHEH
MOBEPXHOCTHU TPYO K METaHOIy; 2) ATUHY TPYO TEII00OMEHHHUKA.
3AJTAYA Ne37
Jlnist oXnaXkAeHusl BOJbI, TOCTYMAIONIEl BO BHEIIHIOW TPYOy ABYXTPYOHOTO TerjaooOMEHHHKA,
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HCII0JIb3YETCSl XOJIOAUIIBHBIN paccos (pacTBOp XJIopuJa Kalblius ¢ KOHIeHTpanuei 24,7% macc.)
Harpesatomuiicsa ot -25°C no -15°C. Cpennss temneparypa Boabl 4°C. [luamerp BHyTpeHHEN
TpyObl TeruiooOMeHHHMKa 25012 MM, amuHa 3 M. OmnpenenuTs BO CKOJBKO pa3 YBEIUYHTCS
KOA(QQUIMEHT TeIIo0TAaud OT paccoiia K IMOBEPXHOCTH TPYOBI, €CIHU CKOPOCTHb JBHKCHHUS
paccona yBenmuuth ¢ 0,1 m/c o 1,2 m/c.

3AJTAYA Ne38

B TpyOHOM mpOCTpaHCTBE OJTHOXOJOBOTO KOKYXOTPYOUaTOrO TEIUIOOOMEHHHKA HArPEBAETCS OT
15 mo 42°C mermioBslid criupt, pacxon 81 T/4. B MexxTpyOHOM IpOCTpaHCTBE MPOTHBOTOKOM
MIPOXOJIUT BOJIA, TemMmeparypa koTopoit m3mensiercst ot 90 no 40°C. KoaduimeHT TerooTiauan
OT BOJIBI K HapyKHOI moBepxHocTH Tpyd 840 B1/(M%-K). Uncno Tpy6 Temmooomennnka 111, ux
BHYTpeHHUI tuametp 25%2 mm. [Ipu pacuere yuecTb TEpMUUECKUE COITPOTUBIICHUS 3arpsi3HEHUI
ctenok. OmnpenenuTs: 1) 00BEMHBIH pacxon Boabl (M>/4); 2) KOdDOUIHEHT TEMIOOTAAYH OT
MOBEpXHOCTH TpyO K MeTaHoiy; 3) koddduuueHT Temonepenayr; 4) MNOBEPXHOCTh
TeIUIoNepelaui U JUIMHY TEeII000MEHHUKA.

3AJJAYA Ne39

[To KoBIIEBOMY TPOCTPAHCTBY FOPU30HTAIBHOTO ABYXTPYOHOTO TETNIOOOMEHHHUKA CO CKOPOCTHIO
0,9 m/c nBuxetcst 98%-Hast cepHast KucaoTta, oxyaxaasick oT 80 mo 64°C. Bo BHyTpeHHEH TpyOe
TEIUTI00OMEHHHKA MTPOTHBOTOKOM JIBMDKETCSI Boja, HarpeBasich oT 20 mo 50°C. duamerpsl TpyO
54[14,5 n 2613 Mm. Kod(hDHIMEHT TemnooT1aun 0T MOBEPXHOCTH TPyOH! K Boge 1400 Br/(m?-K).
Omnpenenuthb: 1) k0o3hGUIUEHT TEIIOOTAAUYU OT CEPHOM KUCIOTHI K MOBEPXHOCTH TPYOBI; 2)
ko3 durmeHT Teronepenaun; 3) JUHY TPyO TETNIO0OMEHHUKA.

3AJJAYA Ne40

B cranpubix Tpy6ax nuamerpoM 25012 MM OJJHOXOJIOBOTO KOXKYXOTpyOUaTOro TeriooOMeHHUKa
co ckopocThio 0,75 M/c mpoXxoauT ToJryod1, HarpeBasich oT 20°C 1o TemrepaTypsl kunenus. Harpes
OCYILIECTBJISICTCS] HACHIIIICHHBIM BOJISIHBIM MapoM, uMerolieM aasnenue 1 atu. Pacxon mapa 3 1/4.
Ko>]umuenT TemmooTnaun co cTOpoHsl mapa paseH 10000 Br/(m%-K). Onpemenuts: 1)
MMOBEPXHOCTh TEIUIONEepeaaun; 2) YUCIIO U JJIUHY TPYO TEIJI00OMEHHHKA; 3) COCTAaBUTH CXEMY
anmapara.

3AJJAYA Ned]

B xonbieBoM 3a30pe ABYXTpYOHOTO TEIJIOOOMEHHHKA JABIKETCA Boja co ckopocthio 0,5 m/c,
HarpeBasich ot 22 110 46°C. Bo BHyTpeHHEH TpyOe quamMeTpoM 45 [12 MM IPOTUBOTOKOM JIBHKETCS
XJIOPOCH30J1 OXJaKaasach OT Temreparypbl kuneHus go S0°C. Pacxox xmopOenszona 3 T/4.
Koa(hdHIMEHT TEMI00TIa4u co cTOpoHsI xiaopbenszona 530 Br/(m?-K). TennoBeIMU MOTEPSIMH
npeneOpeus. [Ipu pacuére ydyects TepMUYECKUE CONPOTUBIIECHUS 3arps3HeHuid. Onpenenuts: 1)
JMaMeTp BHEUIHEW TpyObl; 2) MOBEPXHOCTh TEIUIONepeaaun; 3) COCTaBUTh CXEMY arrapara.
3AJTAYA Ne4?2

B crampupix T1pyOax (mapka cranmu X18H10T) deThip€xxoI0BOro KOXKyXOTpyOuaToro
TEIUIO0OMEHHUKA JBWXKETCS HUTpoOeH3on HarpeBasch oT 20°C 1m0 TemmepaTypbl KUIICHUS,
HACBIIEHHBIM BOJSHBIM IapOM, HaxXOIAIIMMCsA oA naBieHueM 50 ara M MOCTYHarolUuM B
MexTpyOHOE pocTpancTBO. Pacxon mapa 10 1/4. KoadduiueHT Temmootaun co CTOPOHBI mapa
9000 Bt/(M?>*K). Ilpu pacuére mnpeHeOpedb TEIIOBBIMH TIOTEPSAMH M TEPMUYECKUMH
COINPOTHUBJIEHUSIMH 3arpsizHeHui. Omnpenenuts: 1) MOBEPXHOCTH TEIUIONEpeNauu; 2) YUCIO U
JUVIUHY TpYO TenI000MeHHHKa; 3) COCTaBUTh CXEMY alllapara.

3AJTAYA Ne43

Hns monmorpea 0,25 n/c meranonma ot 20°C 1o TeMmeparypbl KUIEHHsI MCIIOJIB3YETCS
HACBILLIEHHBIA BOJSHOW map moja JaBieHHeM 4 ara. HarpeB ocCyliecTBIs€TCS B 3MEEBHKE
quamerpom 20012 MM, AIUHON 5 M, COCTOSIIMM M3 5 BUTKOB C auamMeTpoMm BuTka 310 MM.
Omnpenenuts: 1) pacxon mapa; 2) 3anac mo NOBEpXHOCTHU TEIJIONEpeaayHm.

3AJTAYA Ned4

ITo 3MmeeBuky mpoxomut 1,5 T/4 Tomyomna, oxmaxnatomierocs or 90 mo 30°C. OxmaxaeHue
MIPOU3BOAUTCS BOJOU, Harpeparouieiics oT 15 no 40°C. Tpyba 3MeeBHKa cTalbHAs AMAMETPOM
57013,5 mM. Koapduuuent Temnooraadn co croponsl Boasl 580 Br/(M*K). uamerp BuTKa
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3meeBuKa 0,4 M. Onpenenutb He0OXOAUMYIO JJIMHY 3MEEBUKA U PacX0/]] BOJIbl, YUTs TEPMUUECKUE
COIPOTUBIICHUS 3arPA3HEHUM CTEHOK.

3ATAYA Ned5

B TeriooOMeHHUKE «Tpyda B TpyOe» MPOU3BOIUTCS OXJIAKICHHE ITAHOIA OT TEMIIEPaTyphl
kunenus 10 20°C, Bo10H, 0Aar01IeCs B KOJIBIIEBOM 3a30p U UMEIOLIEH HaYaIbHYIO TEMIIEpaTypy
7°C. Cxopocth TeueHHs MeraHosia 1,5 m/c, Bogsl — 2 m/c. TemmooOMeHHUK COCTOUT U3 TPYO
mramerpamu 42013,5 u 25003 mm. TpyOsl TemnmooOMeHHuKa 3arps3HEHHBIC. OnpenenuTs: 1)
KOHEUHYIO TeMIIepaTypy Bobl; 2) ko3 dument

Teruionepeiauy; 3) miIoma b HOBEPXHOCTH TEIUIONEPEauy U JJIMHY TEIUIO0OMEHHUKA.
3AZTAYA Ned6

B MexTpyOHOE HPOCTPAHCTBO KOXKYXOTPYyOUaTOro KOHAEHCATOpa MOMAETCs MpHU HOPMAaIbHOM
aTMoc(epHOM JAaBlieHUH napbl OeH3o1a. OOpasyromuiics KOHIeHCaT OTBOUTCS 0€3 0XJIaKICHUS.
B kadecTBe XJajareHTa UCHOJb3yeTCs BOJAA, MOCTyHAKoIIasi BO BHYTPUTPYOHOE MPOCTPAHCTBO U
Harpesatomasicsa ot 20 no 30°C. CkopocTb BOAbl BO BHYTPUTPYOHOM NMPOCTPAHCTBE COCTABJISIET
1,5 m/c. XapakTepuCTHKU KOHACHCAaTopa: quameTp Tpyo 2512 MM, mmuHa TpyO 3 M, 9ucio Tpyo
384, uncno xomoB 6. TepMHUUYECKUMU CONPOTHUBIEHUSMHU 3arpsi3HEHUI CTEHOK NpeHeOpedb.
Ompenenuth: 1) pacxon Oenszona; 2) kodhduIMeHT TerooTAaun; 3) 3amac Mo IJI0Maan
MMOBEPXHOCTHU TEIUIONEPEIayu.

3AZTAUA Ned47

B temmooOMenHnke «Tpyba B TpyOe» MPOHM3BOIUTCS OXJIAKIECHHWE METAaHOJA OT TeMIEepPaTyphl
kuneHust g0 25°C, BOMOHM, MOJaromielcs BO BHYTPEHHIO TpyOy M WMEIOIIEH HadalbHYIO
temmeparypy 10°C. Ckopocts Teuenus metanona 0,5 m/c, Boast — 1 m/c. TermmooOMeHHUK COCTOUT
u3 Tpyo mmamerpamu 42013,5 u 2503 mm. TepMuuecKUMHU CONPOTHUBICHUSIMHU 3arps3HEHUN
npeHedpeus. OnpeaenuThb: 1) KOHEYHYIO TeMITepaTypy BOIbBI;

2) xodbduUIMEHT Teruionepeaaur; 3) IUIOMAas IMOBEPXHOCTH TeIUIoNepenay W JJIUHY
TEII000MEHHHUKA.

3AJTAYA Ned8

B cranbHBIX TpyOax muamMeTpoM 25%X2 MM OJHOXOJOBOTO KOKYXOTPYO4aToro TeruiooOMEHHHKA
co ckopocThio 0,75 M/c mpoxoauT ToryoJ1, HarpeBasick oT 20°C 1o Temnepatypsl kuneHus. Harpes
OCYILIECTBIISICTCS] HACHIIIICHHBIM BOJISIHBIM MapoM, uMeromieM aasnenue 1 atu. Pacxon mapa 3 1/4.
KoabduimenT TemnooTaaun co cTopoHsl mapa pasen 10000 Bt/(m?K). Ompenemuts: 1)
MOBEPXHOCTh TEIJIONEpeaayH; 2) YUCIO U JAJIUHY TPyO TEIIoOOMEHHHKA; 3) COCTaBUTh CXEMY
anmapara.

3amaua 29

Omnpenenure kodhduiuent nuddy3uu azora B Bo3ayxe npu temneparype 30 °C u gaBnenun 1
krc/cm?. CpaBHUTE TIOJTydEHHOE PAcUETHOE 3HAUYEHHE C IKCIIEPUMEHTAIbHBIM.

3anaya 30

Omnpenenure xkodpduurent auddysun 3tanona B Boae npu temmeparype 50 °C. CpaBHute
MOJIyY€HHOE PAacY€THOE 3HAYCHUE C IKCIIEPUMEHTAIILHBIM.

3agaua 31

Omnpenenure kodpdunment auddy3un 3raHona B Boje rnpu temmneparype 50 °C, cuuras pactBop
CHJIBHO pa30aBieHHbIM. CpaBHUTE MOIY4YEHHOE PacuE€THOE 3HAUEHUE C HIKCIIEPUMEHTATbHBIM.
3agaua 32

B a6copbepe nos nasneHneM 1 kre/cM? NpOM3BOAUTCS MOTTIOIIEHHE aMMHUaKa BOJIOH U3 ero cMecH
¢ Bo3ayxoM. CunTas paBHOBECHYIO JIMHHIO MPSIMOM, HaAUTE ypaBHEHHE PaBHOBECHOM JIMHUM B
OTHOCHUTEIIbHBIX MACCOBBIX M OTHOCUTENBHBIX MOJIbHBIX KOHIIEHTPALIUAX, €ClTu KoHCcTaHTa [ 'eHpu
B yCJIOBHUAX abcopOiuu coctaisier 1507 M pT. CT.

3agaua 33

s ycnoBuit 3aaun 32 onpenesuTe KOJUYECTBO MOTIIOMIEHHOTO abcopOTHBA, €CIU CTENEHb
noryomenust cocraiser 80 %, a Ha abcopOruto momaércst 10 000 M*/4 razoBoil cmecu Hpu
temneparype 20 °C, conepxarueit 15 % abcopOTHBa.

3agaua 34
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s yenosuit 3amad 32 u 33 onpenenure pacxo abcopOeHTa (MOTTIOTUTEINS) U COCTaB JKHUJIKO M
¢da3pl Ha BeIxONe W3 abcopOepa, ecnu kodh¢uimeHT n30bITKa mornotutens 1,4. OporieHue
abcopOepa MPOU3BOAUTCS YUCTHIM MOTJIOTHTEIIEM.
3anaga 35
Hns ycnosuid 3amau 33 u 34 mocTpouth pabouyyl0 M pPAaBHOBECHYIO JIMHUU U OIPENEIIUTh
JBIDKYIIYIO CUJTY Tpoliecca abcopOoruu.
3anaua 36
Boay HachmaroT yriekucibiM razoM npu Temmeparype 15°C wu  gaBmeHum 2 Kre/cm2.
[TomyuenHslil pacTBOp noaaércs B jecopOep, rae NPOUCXOAUT YAaJleHUE YIIEeKUCIOro ra3a npu
temrieparype 40°C u gaBnenuu 1 krc/cm2. OnpenenuTh KOHIICHTPAIUIO YTIICKUCIIOTO ra3a B BO-
Jie Ha BBIXOJIE U3 JiecopOepa M CTENIeHb U3BIICUCHHUS.
3anaua 39
PaccunTath TOTOKH, COCTaBBI W (PU3HKO-XMMHYECKHE CBOMCTBAa (IUIOTHOCTH, BSI3KOCTbD,
TEII0EMKOCTh, YAEIbHYIO TEIUIOTY ()a30BOr0 Mepexojia) B PEKTHU(PHUKAMOHHON KOJIOHHE, IJie
npousBoautcs pasaenenue 1000 kr/u cmecu metanon-Boga. CoziepikaHne MeTaHoJIa B UCXOJHOU
cmecu 20% mout., B quctuiuiatre 95% Mo, B Ky0oBoit sxunkoct 5% mon. Koaddunmnent 3anaca
(bi1erMbl ONpeneuThb 10 YIPOIEHHOMY ypaBHEeHUI0 AHAepByAa-/xununenna. [loctpouts x-y u
t-X,y AMarpamMmsl, Ha X-y IuarpaMMe TIOCTPOUTh pabovre JTHHUH.
3anaya 40
Jna ycnoBuit 3amaun 39 omnpenenuTh TEIUIOBYIO HArpy3ky jAeduiermMaropa M KUIMSATUIbHHKA
peKTH(PHUKAINOHHON KOJOHHBI. CMech Nogaéresl Ha PeKTH()UKANIO HATPETOW 70 TeMITepaTyphl
kuneHust. [lorepu termna coctaBisroT 5% OT TEMIOBOW HArPY3KH KUTISTHIIBHHUKA.
3anaya 41
Jlnst yenoBuit 3amauu 39 paccuuTarh quaMeTp peKTH(GUKAITMOHHONW KOJIOHHBI, €CITH:
a) KOJIOHHA HacajJoyHas, 3alloJIHEHa B HaBay Koyibllamu Pammra pasmepom 50x50%x5 mwm; 0)
KOJIOHHA TapenbyaTasi C CHTYaTbIMU TapeiKaMu;
B) KOJIOHHA TapelibyaTasi ¢ KOJIMayKOBBIMH TapelkaMu, TuaMeTp Kojmnauka 60 MM, pacCTOsIHUE OT
BEPXHEr0 Kpas KOJIayKa JI0 BbIIIEPACIIOI0KEHHOM Tapenku 0,5 m.
3amaua 42
s ycnoBuit 3amaun 41 paccuuTaTh YMCIIO €IUHHI] IIEPEHOCA, BBHICOTY €IUHHIIBI IIEpeHoca U
BBICOTY HACaJKH, eclid K0d(PPUIMEHT Macconepesauu AJisi BEpXHEH 4acTH KOJIOHHBI COCTABIISET
0,033 kmons/(M?-¢), s HikHei 0,041 kMoms/(M2-¢).
3amaua 43
Jnsa agcopOunonnoit ounctku 40 %-ro BOJHOTO pacTBOPa 3TUIIOBOTO CIHPTA OT MpUMeEcel B
aacop6ep muamerpom 0,8 m 3arpyxeHo 180 kr akruBupoBanHoro yriisg mapku CKT- 4.
Hunuaapudeckue rpaHyibl Yrias uMeroT auameTp 1| MM, BeicoTy 3 M. Kaxkymasicsi mioTHOCTb
yactun 670 Kr/M>; HachIHAS UVIOTHOCTh rpanyn 430 Kr/M°.
3a 1 yac B anmapate ounmiaercs 90 m> xuakocty npu Temmneparype 20 °C. OnpenenuTh:

1) PexxuM TeYeHUS KHUIKOCTH B CIIOE.

2) T'upaBiaryeckoe COMPOTHBIICHUE 3EPEH.
Pasnen 4. Ilpoumeccsl W anmaparbl pasfejieHHsl reTeporeHHbIX cucreM. (OCHOBHBbIE
THIPOMEXaHNYeCKHe MPOLecchl)
3agaum A1 CaMOCTOSITEIbHOM PadoThI HA CEeMHUHAPAX
3agaua 44
14 %wmacc. (0 nmpocymku!).
Teépable YacTHIBI OCaka UMEIT MIOTHOCTh IS = 1600 kr/m*; pasmep uyactuil (auamerp
skBUBaNieHTHOTO mapa) do = 200 mxwm; dakTop dhopmsr [1 = 0,3.
PaccuuTath ynenbHOe CONPOTUBIICHUE CIOS OCAIKa.
3agaua 45
OWIBTPOBANBHBIN MATPOH U3TOTOBJICH MPOKATKOM U CIIEKaHWEM MOopoITka TuTaHa. JIuct nmatpoHa
TOJNIIMHOW 4 MM HMEeT MOphl pa3MepoM 5 MKM; COMPOTHUBIIEHUE ATON (UIBTPOBANBHOMN
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TIepEeropo KK, HaliIeHHOE NPy 1a60PATOPHBIX HCTIBITAHUSX, cocTaBnser 2,8-1010 ML,
Paccunrarh 101150 CBOOOTHOTO CEUCHHUS IEPETOPOJIKH.

3anaua 46

Paccunrarh ynenpHOE CONPOTHUBICHUE OCAJKa, COMPOTUBIICHUE (QUIBTPYIOMIEH MEPErOPOIKU U
BpeMs (pUIBTPOBAHUS HA MPOMBIILIEHHOM HyTY-(GHIbTpe muomansio 10 M2 mpu H30BITOYHOM
naBnenu 1,5 atm u temmeparype 20°C 15 m° BogHo#i cycmensum, coxepsxkameii 10% (06.)
TBEPAOH (a3bl, €CIU MPH JTA00PATOPHOM HCTIBITAaHHH Ha (GuibTpe quamerpoM 10 cM 3a 5 MUHYT
obut0 mosyueno 0,4 1 gunbTpata, a 3a 30 munyt — 1,2 1. [Topa3HocTts ocanka cocrasser 0,3.
OrnpenenuTh BpeMsi MPOMBIBKUA OCaJKa, €Clid 00BEM MPOMBIBHOM BOJIBI BTPOE MEHBIIE 00bEMa
¢mibTpara.

3anaua 47

Paccunrtate moBepxHOCTH OapabaHHOTO BakyyM-(GUIbTpa, HA KOTOPOM MPOU3BOIUTCS pa3ieiieHre
15 1/9 cycnensun Mena B Boje nipu temrepatype 20°C. Honst TBEpoit daszel B cycniensun 10%
(Mmacc.), BIaXHOCTh mnoJsiydeHHoro ocazaka 20% (macc.), GuapTpaT mpakTUYECKu CBOOOJEH OT
TBepAoH ¢a3zbl. [lomns norpyxeHHoi nosepxuoctu punstpara 0,35. Ilokazanus Bakyymmerpa 650
MM pT. cT. YactoTa Bpamenus 6apabana 0,4 munt. Y ensHoe conpotusnenne ocanka 5-101 m2,
CONPOTHBIIEHHE (PUIBTPOBAJILHOM neperopoaku 810 M2,

3amaya 48

Onpenenuth HEOOX0AMMOE YHCIIO MapaljIeIbHO padoTaoIUX HYTUY-QUIBTPOB nuameTpoM 1,2 M
KaXKJIbIH, B KOTOPBIX OTACIISIOTCS KPUCTAJUTBI COJBI OT €€ HACHIIIIEHHOTO BOJIHOTO pacTBOpa MpH
TI0THOCTH pacTBopa 1168 kr/M3. Conepskanne TBEPIOi a3kl B CYCIIEH3NH 5 YoMacc.; BIaXKHOCT
nmoydaemMoro ocanaka 45 %macc.

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

OuUIbTpOBAHUE MTPOBOAUTH NIPHU pazpekeHun 510 MM pT. CT.

OnBITaMH YCTAHOBIIGHO, 9YTO YJICIBHOE CONPOTHBIECHHE ocajaka cocraBiser 8,64-101 M2 a
COTPOTHBIICHHE (UIBTPOBATBHOM meperopoakn 2,03-10° M2,

OnpenenuTh Tak ke, Kakas Macca ocajgka OyJneT mojydeHa, M KakoBa OyJIeT ero BbICOTa Ha
¢bubTpe MO0 OKOHYAHUU TIpolecca?

3amaua 49

Ha ¢unbrp-nipecce, cocrosmum u3 pam pasmepom 1000011000145 MM ¥ uMmeromuyM OOIIyIO
II0IIA/Ib TOBEPXHOCTH (GUIbTpoBaHuUs 80 M2, IIpeanonaraercs pasaeiaTh 18 T BOJHOM CycleH3uu
HEpPacTBOPUMOTO BEIIECTBa, coAepikaiiei 8 %omacc. TBEpAOH (hasbl ¢ MIOTHOCTHIO yacTuil 2000
kr/m3,

Koneunas BaaxxHOCTB Ocagka MoxkeT ObITh 36 % Macc.

Temmneparypa pasznensiemoit cycrienzuu 30 °C.

N3BecTHO, 4YTO YyAEIBHOE CONPOTHBIICHHE CJIOS OCaJKa COCTaBIIAET 29110 M2 a
COTPOTHUBIIEHHE (PUIBTPOBANBHOI neperopoaku 1,22-101 M2,

Onpenenuth, Kakoe MaBJICHHE CYCHEH3UWU Ha BXoje €€ B QuIbTp (IO MOKAa3aHHI0 MaHOMETPA)
JOJIKEH cOo371aBaTh HAcOC, YTOOBI cTaausl GUILTPOBAaHUS 3aHUMala He 6oJiee 20 MUHYT.
Bo3moxHO nmu oTdunbTpoBaTh Ha AaHHOM GUIBTPE Bce 18 TOHH MpHU 3aJaHHBIX YCIOBUAX 0€3
OCTAaHOBKH armapara Ha OYHCTKY?

3agaua 50

B BeprukansHOM muimuHapuueckoM ammapare «KC» mpous3BoauTCs oXJaxkaeHHE ChHEepUUECKUX
rpaHys HUTpaTa aMMOHHS B TIOTOKE aTMOCepHOTO Bo3ayxa. Bo3ayx, uMmeromuii Temmnepatypy 23
°C, mpu atMocepHOM JaBieHUH 733 MM pT. CT. MOAAETCA MOJ PEHIETKY afnmapara ¢ pacxoJaoM
150000 m*/u (B mepecuéTe Ha HOPMaJbHbIE YCIOBHs!).

OxnaxxkIaeMble TpaHyNIbl C Kaxymiecs mIoTHocThio [1S = 1660 KI/M° UMEIOT N (13%101117171
(bpaKIIMOHHBIN COCTaB:

Dpakuysi, MM 1..2 2..3 3..4 4..5
Cojeprxkanue yactuil, YoMacc. 11,3 82,7 4,3 1,7

28



ICpenmmii imametp rpanyn dpakmim, v 1,41 245 3,46 447 |
HachInHas MIoTHOCT 3TuX Tpanyn [uac = 860 kr/m>.
OmnpenenuTh HIKHUN U BEPXHUHN MPEAEIbl CKOPOCTH BO3/yXa, MPH KOTOPBIX BO3MOXKEH PEKUM
TICEB/I00KIKEHUSL.
KonTpouabHblii pabora
KonTpouabHas padora no teme 1
LlenTpoOexHBII HACOC MOJAET OPraHUYECKYIO JKUIKOCTh (AHWJIMH) M3 OTKPHITOM EMKOCTH B
HATIOpHBIN 0ak, HaxoaAuMiics Beile Ha 2 M. Pacxon skuakoctu cocrasisier 0,5 /4. HamopHsrii
0aK HaXOJWUTCS IMOJ HM30BITOYHBIM naBicHHeM 1,8 atn. ArmocdepHOe NaBJICHHE COCTaBIISICT
741 mm. pt. cT., Temmeparypa 40 °C. BeacwiBaronuii TpyoonpoBoa umeet auamerp 20%2,5 MM u
JUIMHY 5 M, HarHeTaTelbHbId TpyOompoBoja auameTrp 14x3 mm u jyuHy 8 M. Koadduuuent
TUIpaBiInyecKkoro TpeHus (ko3dduurent apcu) npuHATH A1 000UX TPpyOOIPOBOJIOB PABHBIM
0,06. CyMMa MECTHBIX CONPOTHBIIEHUH BCACHIBAIOLIETO TPYOOIpoBOoJa 6,5, HarHeTaTelbHOTO
Tpybomnposona 37.
Ompenenure:
1) moTepu Hamopa BO BCachIBaIOIIEM U HarHETATEJIbHOM TPyOOIIpoOBOIaxX
2) Hamop Hacoca, He00X0AUMBIH /17151 pabOThI HA JAHHYIO CETh
3) MakCUMaJIbHYIO BBICOTY BCACBIBAIOIICH JIMHUM, €CJIM YKHCIO 00OpOTOB padouero Koseca
neHTpooexxnoro Hacoca 2900 06/MuH
KonrpoJsbHas padora no reme 2
BrImonHATE MOBEPOYHBIN pacu€T BEPTHKAIHLHOTO KOKYXOTPYOUaTOTO 1MOI0TPEeBATENs, B KOTOPOM
Mpou3BOAUTCS HarpeB 124 T/4 opranudeckoil xuakoctu (MeraHon) ot 20 °C mo 58 °C. Husa
HarpeBaHUs HCIIOJB3YeTCS HACHIIEHHBIH BOJSHOW Tap, TMOJAONIMICI B MEXTpyOHOE
MPOCTPAHCTBO TEIUIOOOMEHHMKA T10J] HM30BITOYHBIM JaBlieHHEeM 2 Krc/cM?.  ATmocdepHoe
nasieHue 745 Mm pt. cr. TermmoBeiMu oTepsiMu ipereOpeus. [Ipu pacuére yuecTs 3arps3HeHUs
CTEHOK TPYO TETNIOOOMEHHUKA.
XapaKkTepuCTUKU TEIUIOOOMEHHUKA:
IInomans moBepxHOCTH 4 = 61 M?, TaMeTp Koxkyxa D = 600 MM, mmuHa TPYO L = 3 M,
araMeTp Tpyo 25x2 MM, unciio xoa0B K = 1, uncio tpyo N = 257
KonTpoabHasi padora mo teme 3
B HempepbIBHO JeiicTByIOIEM HacagouHOM alOcopOepe NpPOU3BOAMTCS YJIAaBIMBAHHUE MapOB
OeH30J1a U3 TApOBO3AYIIHONH CMECH YUCTBHIM COJIIPOBBIM MAciIOM IMPH CIAEAYIOUIUX YCIOBUSX:
1) IpoussoauTensHOCTH abcopbepa 1000 M3/4 mapoBo3AyIIHOM cMecH;
2) laBnenue B abcopbepe 760 MM prt. ctT, Temmeparypa 30°C;
3) Coneprxanue OeH301a B HCXOMHOM cMech 5% 00.;
4) VnasnuBaercs 80% mocrtynaromniero B abcopbep O6eH3oia;
5) Konuenrpaiusi OeH30j7a B BbITEKaromeM u3 abcopOepa wmacne cocraBiser 75%, oT

y y X, =0,75-X*(Y,).
PAaBHOBCCHOMU C KOHOCHTPAIUMCHU BXOOAIICTO Ira3a ;

6) nametp abcopbepa 1 Mm;

7) Hacanxka u3 kojer Parmra 25x25x%3;

8) Koaddurment cmaunBanus Hacaaku 0,95;

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

Y*=0,5-X

10) YpaBHeHHe paBHOBECHOW JINHUH
Onpenenuts:

1) Breicoty Hacagku

2) Pacxon mornotutens

CocraBuTh cXeMy amnmapara
KonTpouabHnas pa6ora no teme 4

B pekTtudukanmoHHyr0 KOJOHHY C CHTYaThIMU TMEPETUBHBIMH TapelKaMH TOCTYyMaeT Ha
paznenenue OMHapHas cMech OEH30J-TONIYOJ, cofep:kaHue OeH3ona B kotopoil 35 % macc. B
Mpolecce paslieNieHus MoiydaroT 3,6 T/4 aucTHiUIsATa, coaepxkamero 94 % macc. OeHzona, u

(OTHOCI/ITGHBHHG MaCCOBBIC ,[[OJ'II/I).
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KyOOBYIO KHJAKOCTb, cojepxkamryio 94 % macc. tonyona. JlaBneHne B KOJOHHE HOPMAbHOE
atMocgepHoe. OTHOCHUTENbHAS JIETY4eCTh KOMIIOHEHTOB ITOCTOSTHHA U paBHa 2,5.

OrnpenenuTs:

1) MaccoBble pacxo/ibl HCXOAHOHM cMecH B KyOOBOM KMIKOCTH

2) daerMoBOE YWCIO, Haiiisg MpeIBapUTEIbHO MHUHHMMAlbHOE (DJIerMoBoe 4HMCIO, H

. R=13-R_. +0,3
BOCIOJIB30BABIINCH KOoppesiuueit Jxuuiniienia min
3) JAuameTp KOJIOHHBI MO €€ HIDKHEMY CEUCHHIO, PUHSAB TEMIIEPATYpPy KUJIKOCTU U TIapa B ITOM
ceueHuu npubau3uTenbHo paBHbiMu 110 °C
4) Beicoty kosioHHBI, eciin Tapenbuatbiii KI1J] komonHbl coctaBisier 60%, a pacCTOSIHUE MEXITY
tapenkamu 0,5 M
5) IMocTpouTth paboume TMHUN PEKTUDUKAITHOHHON KOJOHHBI
3.1.2. MeToauueckue MaTepuajbl, ONMpeAesONMe TPOUEeAypPbl ONEHUBAHHUSA 3HAHMIA,
YMeHUii, HABBIKOB M (MJIM) ONBITA 1eATEJIbHOCTH B X0/I€ TEKYIEero KOHTPOJIsl yCIIeBaeMOCTH
Keiicol (cuTyanuu 1 3a1a44 € 3aJaHHBIMHU YCJIOBUSIMH)

OOyyaromuiics JOHKEH yMETh BBIIEIMTh OCHOBHBIE MOJIOKEHUS M3 TEKCTa 3aJayd,
KOTOpbIe TPeOYIOT aHaIM3a U CIIY)KAT YCIOBHUSIMU pelieHus. Mcxos u3 MocTaBIeHHOTo BOIpoca
B 3aJ1aue, MOMNbITaThCS MAKCUMAJIbHO TOYHO ONPEAETUTH TPOOJIEMY U COOTBETCTBEHHO PELLIUTH €.

3amauu MOTYT peraThCcsi YCTHO W/WIHM NMUCbMEHHO. [Ipu pemeHnn 3amad Takke BaXHO
MpaBWILHO Cc(OpPMYIHpPOBaTh W 3amucaTh BOMPOCHl, HauWHAsg C OoJjiee OOMUX M, KOHYAs
YaCTHBIMH.

Kpumepuu oyenusanus — oneHKa yUuThIBA€T METOJIbI U CPE/ICTBA, HCIOIb30BAHHbIE MPU
pELIeHUH CUTYallMOHHOM, MpoOIeMHOMN 3a1auu.

OneHka «omau4HO» CTaBUTCS B Cilydae, Korja 00y4aromuics BbIMOIHIII 3aaHne (PEemm
3a/avy), HMCHOJb3ysd B IOJHOM OOBEME TEOPETUUYECKHE 3HAaHUS U MPAKTHYECKHE HAaBBIKH,
MOJIy4Y€HHBIE B Ipoliecce 00ydeHHUs.

OneHka «xopouioy CTaBUTCS, €CIH 00yUJaIOUTUIICS B 1[EJIOM BBIIIOJIHUII BCe TpeOOBaHUS, HO
HE COBCEM YETKO ONPENEIAETCA ONopa Ha TEOPETUUECKHE MMOJIOKEHHUS, N3JI0KEHHbIE B HAYYHOU
JUTEpaType Mo JaHHOMY BOMPOCY.

Ouenka «yodogremsopumesnbHo» CTaBUTCS, €CIIM 00yUaIOUIUIICS MOKa3al MOJI0KHUTEIbHbIE
pe3ynbTaThl B IPOLECCE PELICHUS 3a4a4H.

OueHka «Heyoos1emeopumenbHoy» CTaBUTCS, €CIU O0ydaroliuiics HE BBINOJHWI BCE
TpeOOBaHUSL.

KonTpoabHasi padora

OneHuBaeTcss HE TOJBKO TIyOMHA 3HAHUM IOCTABJIEHHBIX BOMPOCOB, HO U YMEHUE
W3JI0KUTh MUCbMEHHO.

Kpumepuu oyenusanus: nocnenoBaTeabHOCTb, IOJIHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIU3
Pa3IMYHBIX TOUEK 3PEHHSI, CAMOCTOSITeNIbHOE 000011IeHne MaTepuana. 3noxenrne matepuana 0e3
(haKTHYECKUX OMIHUOOK.

OneHka «omauyHO» CTaBUTCS B ClIydae, KOra COONIO/IEHBI BCE KPUTEPHH.

OneHka «xopouto» CTaBUTCA, €Cli 0Oy4YaIOUIUIICS TBEPIO 3HAET MaTepHal, rPaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, 3HaeT MPaKTUYEeCKylo 0a3y, HO JOIYyCKaeT HECYIIECTBEHHbIE
MOTPELIHOCTH.

OneHka «yodogremsopumesnibHo» CTAaBUTCS, €CIM 00YJarOIINUiCS OCBOWI TOJIBKO OCHOBHOM
Marepuai, HO He 3HAET OTAENbHBIX JI€TajeH, 10MyCKAaeT HETOUHOCTH, HETIOCTATOUYHO MPABUIIbHbBIE
(GOpMyTUPOBKH, HapyllaeT IMOCIEeI0BAaTEIbHOCTh B W3JI0KEHUM MaTepuana, 3aTpYyAHSETCS C
OTBETaMH, TMOKa3bIBa€T OTCYTCTBHUE JOJDKHOM CBSI3M MEXKAY aHAM30M, aprymMeHTanuend u
BBIBOJIAMHU.

OneHka «HeyoognemgeopumenbHoy CTaBUTCS, €CIM OOydaroIlMiicsi HE OTBevyaeT Ha
MOCTaBJIEHHBIE BOMPOCHI.

3.2. OueHOYHbIE MATEPHAJIBI VI MPOBEAeHUS MPOMEKYTOUHOI aTTecTalluu

3.2.1. Kputepuu oleHKH pe3y/1bTATOB 00y4YeHUsl N0 AUCHUILINHE (MOIYJII0)
| I kana PesynbTarsl | Iloka3aTe i OLleHUBAHMS Pe3YJIbTATOB 00YYeHUS |
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OLCHUBAHUA

o0y4eHust

OTJIMYHO

3Haer:

- oOydaroImuiics IITyOOKO M BCECTOPOHHE YCBOMJI MaTepHal, YBEPEHHO,
JIOTHYHO, TIOCIIEI0BATENHFHO U TPAMOTHO €r0 HU3JIaraeT, OMUPAasCh HA 3HAHUS
OCHOBHOU H JIOTIOJTHUTEIBHOMN JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAYYHBIX 3HAHHI JeNaeT KBaJU(QUIMPOBAHHBIC
BBIBOJIBI U 000011IeHHUs], CBOOOJHO ONEPUPYET KATCTOPHIMH U MOHATHIMH.

Vmeer:

- O0yJaroIIMiAcsT yMEeT CaMOCTOSATEIBHO W MPABHJIBHO PEIIaTh ydeOHO-
npodeccHoHaNbHBIC  3aJa4d WM 3aJaHus, YBEPEHHO, JIOTHYHO,
MOCTIEZI0BATEIBHO M APTYMEHTHPOBAHO M3JIaraTh CBOE PEIICHUE, UCIIONb3Ys
Hay4HBIC MTOHSTHSI, CChUIASICh HA HOPMATUBHYIO 0asy.

Bnaneer:

- OoOydaroIuiics BlaJeeT PalMOHAIEHBIMUA METOAaMU (C MCIOIh30BAHUEM
PAITMOHATTFHBIX METOAMK) PEIICHUS CIOXKHBIX MPOodecCHOHATBHBIX 3aiad,
MIPEJICTAaBJICHHBIX JICJIOBBIMHU UTPaMHU, KecaMu U T.11.;

[Tpu perieHrn MpoAEMOHCTPUPOBAT HABBIKU

- BBIJIEJICHUS TJIaBHOTO,

- CBSI3KOW TEOPETHYCCKUX TIOJIOKEHUN C TPeOOBAHUAMH PYKOBOISIINX
JIOKyMEHTOB,

- U3JIOKEHUSI MBICJIEH B IOTUYECKOM MOCIEeI0BATENBHOCTH,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBSI3H U TMATIEKTHYECKOM Pa3BUTHH.

XOPOLIO

3Haer:

- oOyyaromuiics TBepAO YCBOMJ MaTepual, JOCTaTOYHO TPAMOTHO €ro
U3JIaraer, ONupasiChb Ha 3HAHUS OCHOBHOU U JIOTIOJIHUTENIbHON JIUTEPATYPHI,
- 3arpyassiercs B (OPMYJIMPOBaHWHM KBadH(DUIMPOBAHHBIX BBIBOJIOB U
0000IICHUI, OMepupyeT KaTeropusMH M TIOHATHSIMH, HO He BCeria
MPaBUJIBLHO UX BEpPUDHLIUPYET.

YmMmeer:

- 00y4aroIMiCcsl yMeeT CaMOCTOATEIbHO U B OCHOBHOM NPABUJIBHO peIlaTh
y4eOHo-TIpopecCHOHATIbHBIE 3aJaudl WIM 3aJaHusl, YBEPEHHO, JIOTHMYHO,
HOCTIEA0BATEIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pelIeHHe, He B
HOJTHOM Mepe MCIONb3ys Hay4HbIE MOHATHSA M CChUIKM HA HOPMATHUBHYIO
6a3zy.

Bnaneer:

- 00ydJaroUiics B LIEJIOM BIAJCET PAllHOHAIBHBIMU METOIAMHU PEIICHHS
CIIOXHBIX TIPOPECCUOHATIBHBIX 3a/1a4, PEJCTABICHHBIX JIEJIOBBIMU HUI'PaMH,
KelcaMu U T.J.;

IIpu pemeHnr cMOr MPOAEMOHCTPUPOBATH IOCTaTOYHOCTh, HO HE
TITYOMHHOCTH HaBBIKOB,

- BBIJIEJIEHMS TJIaBHOIO,

- M3J10’KEHHUS MBICIIEH B JIOTMYECKOI ITOCIEI0BATEIHLHOCTH,

- CBSI3KM TEOPETUYECKUX IOJIOKEHHH C TPEeOOBAHUSMH PYKOBOASIIHX
JIOKYMEHTOB,

- CaMOCTOSITENTLHOTO aHasin3a (hakThl, COOBITHIA, SIBICHUH, MPOIECCOB B UX
B3aMMOCBS3H U JUATEKTUYECKOM Pa3BUTHH.

YIOBJIETBO-
PUTEJIBHO

3Haer:

- o0ydJaronuiics OpUEHTHPYETCSI B MaTepuaie, OMHAKO 3aTPYJHIETCS B €ro
HM3JI0KCHUH,

- TIOKa3bIBa€T HENOCTATOYHOCTh 3HAHMI OCHOBHOH M JOIOJHUTEIHHOU
JTUTEPATYPHL;

- cnabo apryMeHTHPYET HayJHbIE TTOJI0KEHII,

- MPaKTHYECKH HE CTIOCOOEH CPOPMYITHUPOBATH BHIBOIBI M 0000IICHNS;

- YaCTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.

YMmeer:

- 00yJaroImuiics B OCHOBHOM YMEET PEUIUTh y4eOHO-TIPOQeCcCHOHATHHYIO
3aJady WM 3aJaHue, HO JIOMyCKaeT OIIMOKH, cllabo apryMeHTHPYET CBOE
pelIeHne, HeAOCTATOYHO HMCIONB3yeT HAyYHBIC MOHATHS U PYKOBOMSIIHE
JOKYMECHTBL

Bianeer:

- o0yJaromuiics BiageeT HEKOTOPHIMH PAIOHATBHBIMH METOIaMHU
PpeIIeHMs CTIOKHBIX PO eCCHOHATBHBIX 3314, IPEICTABIICHHBIX JETIOBEIMH
WrpaMu, KecaMu U T.[.;

[Ipu pemernn MpoaEeMOHCTPHPOBAT HEIOCTATOYHOCTH HABBIKOB

- BBIJICJICHHS TJIaBHOTIO,

- M3JI0)KCHUS MBICIIEH B JIOTHYECKOM ITOCIEIOBATEIILHOCTH,

- CBS3KH TEOPETHYCCKHUX TONOKEHHH ¢ TPeOOBAHUAMH PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSTEIIEHOTO aHanu3a (akThl, COOBITHI, SBICHUH, MPOIECCOB B MX
B3aMMOCBSI3U U IMAJIEKTUYECKOM PA3BUTHUHU.
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HEYJ1OBJIETBO- 3HaeT: - o0yJaromuiicss He yCBOWJI 3HAUUTEIHHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXET apryMEHTUPOBATh HAyYHbIE IIOJI0KEHUS;

- He (OPMYITUPYET KBATU(UIIMPOBAHHBIX BEIBOJIOB ¥ 00OOIICHU;
- HE BJIQJICET CUCTEMON MOHSTUH.

VYmMmeer: oOydaromuiics He TNOKa3al YMEHHE pemarh ydeOHO-Tpo¢ecCHOHAIBHYIO
3aJa4y WIK 33JaHUe.
Bnageer: HE BBINIOJIHEHBI TPEOOBaHMUS, MPEABSIBISIEMbIE K HaBBIKAM, OIIEHHBAEMBIM

«YAOBJICTBOPUTCIIBHOY.

3.2.2. KoHTpoJbHbIE 321aHUA M/WJIM MHbIe MAaTepHAJIbI /ISl MPOBeIeHUs] MPOMEKYTOYHOI
arTrecTaluu

Cnmcoxk BONPOCOB /JIsl YCTHBIX OTBETOB (BapuMaHThl TecTa). TekcThl MNpoOJeMHO-
AHAJINTHYECKHUX H (WJIN) NPAKTHYECKUX Y4eOHO-IPoecCHOHAIBbHBIX 32124

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

BsiBox ypaBHeHHs Hepa3pbIBHOCTH. Kakol BUJ IMEET 3TO ypaBHEHME IPU CTALIMOHAPHOM
TEYECHUU HECKUMAEMOM CPeJIbl ¥ MPU HEYCTAHOBUBIIIEMCS TEUEHUH.

BriBon ypaBuenust HaBre — Ctokca st ogHOMepHOTO aBukeHHs. KakoB (uzuyeckuit
CMBICTI CllaraéMbIX?

[IpoBenute  momobGHOe  mpeoOpazoBaHue  ypaBHeHudd — HaBbe-CTokca — mis
HEYCTAaHOBUBIIETOCS] TEYCHHUS C TMOJydeHHUEM OOOOIIEHHBIX TMEPEMEHHBIX (KpUTEpPHEB
rUApoAMHaMu4eckoro moaoo6us). KakoB oOmuil BuJ KpPUTEPUAIBHOIO ypaBHEHUS
MIPUMEHUTEIFHO K 3a/1a4ue OMPEIeICHHs IOTeph Haropa (naBienus)? OU3ndecKuii CMBICI
KpUTEPUEB MOJ00MS.

[IpeobpazoBanue ypaBHeHuit HaBbe — CToKCa 17151 MOKOSIIIEHCs KUAKOCTH. Kak momyduTh
ypaBHEHUS Dijepa, OCHOBHOE YPaBHEHUE THIPOCTATUKH.

BriBog muddepennnanbHbIX ypaBHEHUHN Dilsiepa Ui TeUeHus UieanbHON )KUIKoCTH. Yem
OTJIMYAETCA UJIealIbHAS KUJKOCTh OT PEaJbHOU?

BriBox nuddepeninanbHbIX ypaBHEHUHN Ditsiepa Ay paBHOBECHUS KUIKOCTH.

BriBenuTe OCHOBHOE ypaBHEHHME TMAPOCTATHKU. Ha3zoBHTE mpakTHUECKUE MPHIIOKEHUS
3TOrO0 YpaBHEeHUs. 3akoH [lackais.

BriBoJ ypaBHEeHMSI 17151 pacTipeieSIeHUs] CKOPOCTH 110 painycy TpyObl IpHU CTallHOHAPHOM
JJAMAHAPHOM TEYECHHH.

BriBo ypaBHEHHs MOCTOSIHCTBA pacxoja JJis KaHaia (TpyOoIlpoBoja) ¢ MEePeMEHHBIM
MIOIIEPEYHBIM CEYEHUEM.

BoiBon ypaBHeHus st pacuera KoddduLMeHTa TUAPAaBIUYECKOTO TPEHUS IPU
JTAMUHAPHOM JIBH)KEHUU JKUJIKOCTH B TPYO€ KPYTJIOTO MOMEPEUHOro CeUeHUsl.

BriBon ypaBHeHusi bepHymm s maeanbHOW >KuAKOCTH. KakoB (M3MYECKUN CMBICI
cnaraeMblx 3TOro ypaBHeHus? llpuBeaute mnpumepbl NPAKTUYECKOTO HCHOJIb30BAHUS
3TOTO ypaBHEHUs (M3MEpPEHHUE Pacxo/a).

BoiBon ypaBuenuss bepnymim mis uwaeanbHOM kuakocTd. Onumiute OCOOCHHOCTH
JIBUKEHUS peanbHOU kuakoctu. [IpuBenure Bun ypaBHeHus: bepHymnu juist peanbHOU
KuakocTu. KakoB ero sHepreTuyeckuii CMbIC?

Hamop Hacoca, ero sHepretuueckuil cMbici. BreiBoa dopmynbel ans pacuera Hamopa
MPOEKTHUPYEMOTO K YCTaHOBKe Hacoca. BwiBog Qopmynbl a1 pacuéra Hamopa
JEMCTBYIONIETr0 Hacoca (depe3 MoKa3zaHusi MAaHOMETpa U BaKyyMMETpa).

BriBo popmyribl st pacyeta BHICOTHI BcachiBaHUs Hacoca. OT kakuX (pakTOpOB 3aBUCUT
JOTyCcTUMas BhICOTA BcachiBaHUS HacocoB? OTBeT 000CHYiTe aHANM30M (QOPMYINBI IS
pacyeTa BbICOTHI BCACHIBAHHUSL.

3akOoH BHYTpeHHero TpeHuss HpIOTOHA, TpuUBEOUTE €ro BHUI C HEOOXOJUMBIMU
MOsICHEHUSIMU; J{lnHAMIYecKUii 1 KuHeMaTH4ecKHii K03 (OUIIUEHTHI BSI3KOCTH.

UTto Takoe ruipaBIM4EeCKUi paJinyCc U SKBUBAJICHTHBIN quameTp? Pacuer 3KkBUBaJIEHTHOTO
JaMeTpa B KaHalle ¢ HEKpYTJIbIM NoNepeyHbIM ceueHreM. [IpuBennre npumepsl.
OxapakTepu3yiiTe JTaMHUHapHOE U TypOyneHTHoe TeueHus. OOIMe XapaKTepUCTHUKU
TypOyneHTHOTO TedeHus. M300pa3uTte, MOSICHUTE U COMOCTAaBbTE MPO(UIU CKOpOocTel B
TPYOOIIPOBO/Ie MPH TypOYIEHTHOM M TaMHUHAPHOM PEXKUMAaX TCUECHUS )KUIKOCTH.
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39.
40.

Pacuer nmamerpa TpyOOmpoBOJia, BEIOOP pacUETHBIX CKOPOCTEH MOTOKAa M MPHUMEPHBIC
YUCJIEHHBIE UX 3HAUYEHUS JJIs KalleJIbHBIX )KUIKOCTEN, Ia30B, IapoB.

OmnpeneneHre rUApaBIMYECKOro COMPOTUBIICHUS B TpyOOmMpoBOoJax W ammaparax. Kak
OTIPENIENAIOTCS TIOTEPU HAMOPpA HA TPEHHE TP JJAMUHAPHOM U TYpOYJIEHTHOM JABHKEHHN ?
[IpuBenute M MOSCHUTE TPAPUUECKYIO 3aBUCUMOCTh K03(duIlmeHTa ruapaBIndecKoro
TpeHUsI OT KpuTepus PeifHonplIca W IIEpPOXOBATOCTH CTEHKH TPYyOOINpOBOAA IIpH
Pa3IUYHbIX PEKUMAX TEUEHUS )KUJKOCTH.

Uro Takoe «ruapaBInYecKas TIaJAKOCTb» MPU TEUSHUH KHUIKOCTEH 10 TpyOompoBoIam?
KakoBbl ycioBus, B KOTOPBIX OHA MPOSIBIISETCA?

[IpuBenute ¢ HEOOXOAMMBIMH TOSCHEHHSIMHU PACUETHYIO (OPMYIYy Ui OTPENEICHUs
MOTeph AaBJCHUS (HANOpa) MPU TEUCHUH KUIAKOCTEH yepe3 TpyOoonpoBoAbl U kaHabL. (C
Y4E€TOM TpPEHUS M MECTHBIX CONpPOTHBIIEHUH.) [IpMHIMIBI U3MepeHHs] CKopocTed u
pacxo/soB JKUAKOCTEH B TpyOONpOBOJAaX, OCHOBAHHBIE Ha ONPEICIECHUU IMepenaja
JTaBJICHHUS.

N3006pa3ute rpaduyecku U COMOCTaBbTE 3aBUCUMOCTU MEXKY NMPOU3BOAUTEIHHOCTHIO U
HaropoM IEHTPOOEKHOTO U MOPIIHEBOTO HAcoca.

XapakTepucTuka ILEHTpOOeKHOro Hacoca W XapakTepucTuka ceTH. llokaxkure, Kak
OTIpeJIeNIieTCsl HAallop U MOIIIHOCTh Hacoca MpH paboTe ero Ha JaHHYIO CETh.

[lone3nass u motpednsemas MoiiHOCTh Hacoca. KoadduuumeHt mnonesHoro nencTBus
Hacoca 1 ero COCTABIISAIOLINE, MOSICHUTE (PU3MUECKUN CMBICI KaXK0ro U3 HuX. [IpuBenure
C HEOOXOAMMBIMU MOSACHEHUAMHU (GOPMYITy JUIsl pacueTa MOIIHOCTH JBUTATENs Hacoca.
Kak Bnuser temmepaTypa nepekaunBaeMON JKUIAKOCTH Ha IMpPENeibHYI0 BBICOTY
BcachiBaHUSI HacocoB? OTBeT 0OOCHYHTEe aHamu3oM (GOpPMYJbl JJIs pacuera BBICOTHI
BCACBIBaHUSI.

Kaxkue BbI 3HaeTe Hacockl 00beMHOTO THHA? M300pa3ute cxemy yCTpONCTBA M ONMIINTE
JNEUCTBUE OJHOIO U3 HUX.

N3obpasute cxemy yCTpOMCTBA W OMHIIHUTE JIEHCTBHUE MOPIITHEBOTO HACOCA, COTIOCTABUB
€ro ¢ HacoCaMu APYTHUX TUIIOB.

N3obpasute cxeMy yCTpOKCTBa U OMUIIUTE JCHCTBUE TTYH)KEPHOTO HACOCa, CONIOCTABUB
€ro ¢ HacoCaMu JAPYTUX TUIIOB.

N300pa3ute cxemy yCTpOHCTBa M OMHILUTE JIEHCTBUE IUTYHKEPHOIO Hacoca JABOWHOTO
JENCTBHUSI, COITIOCTABUB €0 C HACOCOM MPOCTOTO ICUCTBUA.

N3obpasute cxemy yCTpOWCTBa M OIUIIUTE JCUCTBHE MeMOpaHHOTO (auadparmMoBOIO)
MOPLUIHEBOTO HACOCA, HA3BaB 00JIACTU €Tr0 MPUMEHEHHUS.

Hacocbl nnsi mepekauku XMMHUYECKH arpeccHBHBIX kuakocted. M3o0pasure cxemy
YCTPOMCTBA U OTMHUILIUTE ACHCTBUE OJJHOTO U3 HUX (IO BBIOODY).

N300pazute cxemy yCTpONCTBA M OMMIIUTE ACWCTBHE MOHTEXIO, COMOCTABUB €ro C
HACcOCaMHM JPYTUX TUIIOB U Ha3BaB 00JIACTH MPUMEHEHHUS.

N300pasute cxemMy ycTpoiicTBa M ONMIIUTE JCHCTBHE IIECTEPEHYATOro Hacoca,
COIIOCTABUB €r0 C HACOCAMU APYTUX TUIIOB.

N300pasute cxemy YCTpoiicTBa W ONMIIUTE JEHCTBHE LIEHTPOOESKHOTO Hacoca,
COIIOCTaBUB €0 C HACOCAMU JIPYTUX THIIOB.

ComnocTaBbTe JOCTOMHCTBA M HEAOCTATKH HEHTPOOEKHBIX U MOPIIHEBBIX HACOCOB, HA3BaB
OCHOBHBIE 00JIaCTH UX IPUMEHEHHSI.

N306pa3ute cxeMy yCTpOHUCTBA U OMMILIKUTE I€HCTBHE OJHOCTYIIEHYATOT0 LIEHTPOOEKHOTO
Hacoca, COMOCTaBHUB €r0 C MHOTOCTYIEHYAThIM LIEHTPOOEKHBIM HACOCOM.

N306pa3ute cxemy ycTpOHCTBa U ONHUIINTE JEWCTBUE OCEBOTO (IIPOMENJIEPHOr0) Hacoca,
COIOCTaBUB €0 C HACOCAMU JIPYTUX THIIOB.

IToTenuman nepeHoca sHepruu. BelBoj ypaBHEHNE NIEpEHOCA.

BeiBon nmuddepeHIMaIbHOrO  ypaBHEHHMs KOHBEKTHMBHOTro TeruiooomeHa @ypobe-
Kupxroda. Bun ypaBHeHUs 17151 CTAllMOHAPHOTO U HECTAIIMOHAPHOTO TETJIO00OMEHa.
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[lepenoc Temna koHBekIMed. YpaBHeHHe TeruiooTnadn. [lomoOHOe mpeoOpasoBaHUE
middepeHInanbHOTO  YpaBHEHHS KOHBEKTHBHOTO Teruiooomena @ypbe-Kupxroda.
Kpurepun ®@ypre, Hyccensra, Ilexne, [Ipanarns.

BeiBon muddepeHnnanbHOro ypaBHEHUS! TETUIONPOBOAHOCTH Ui YCTAaHOBHBILIETOCS H
HEyCTaHOBUBIIErocs nporecca (u3 ypasHenus Oypose-Kupxroga). KakoBsl pasMepHOCTD
1 pU3NIECKUil CMBICT K03()(HUIIEHTa TETIIONPOBOTHOCTH?

BbiBoJ| ypaBHEHMS aIUTUBHOCTH TEPMUYECKHX CONPOTUBIIEHUH MpHU TEIulonepenaye ¢
MIOCTOSIHHBIMM TEMIIEpPATypaMu TEIUIOHOCUTENEH ISl MJIOCKON CTEHKHU.

CBsa3p  Kod(pduuueHTa Temonepenadd U - KOI(QQOUIMEHTOB TEIUIOOTAAYH  IpU
TEIUIONEpeIaue C MOCTOSHHBIMU TeMIEpaTypaMH TEIJIOHOCUTENEH JUIsl IIIOCKON CTEHKHU.
KakoBa pa3MepHOCTb U KaKOB (PU3HUECKUI CMBICI 3THX KO3()(HUITEHTOB?

BeiBO ypaBHEHUI TEIUIONPOBOIHOCTH Ye€pPe3 OJHOCIONHBIE U MHOTOCIOWHBIE IJIOCKUE
CTEHKHM JI CTalMOHapHOro mnpouecca. M3o0pasute rpaduyecku npopuin W3MEHEHUS
TEMIEPATypbl MO TOJIIMHE TaKUX CTEHOK, pa3lnyaromuxcs KodpduuueHTaMu
TEIIONPOBOJHOCTH.

BoiBog  ypaBHEHMH  TEIUIONPOBOJHOCTH  4Yepe3 UWIMHIPUYECKUE CTEHKH  JUIS
CTallMOHapHOro Impouecca. [Ipn Kakux ycIOBUSX MOXXHO HPAKTHUECKU IpeHeOpeub
KPUBU3HOU LIWJIMHAPUYECKON CTEHKH, CBE/IS 33a4y K TEINIONPOBOHOCTH Yepe3 IIOCKYIO
CTEHKY?

BoiBog ypaBHeHHs UIsl pacdeTa IBMKYLIEH CHIIBI Terulomnepefadyd MpH MepeMEHHbIX
TEeMIepaTypax TEMJIOHOCUTENEeN BIOJIb IOBEPXHOCTH TEIJIO0OMEHA.

Mexanu3mbl 1epeHoca JHeprud B (Gopme TEmIoThl B KHAKOCTAX M rasax.
DEeHOMEHOJIOTUYECKU I 3aKOH IepeHoca 3Heprun Oypoe.

TeMmnepaTypHOE MOJI€ U TEMIEPATYPHBIN TPaUEHT.

Ilopsinok pacuéTa TOBEPXHOCTH TEMJIONEPENauyd TEIMJIOOOMEHHUKOB. IPHUBEIUTE
COOTBETCTBYIOILIUE MOSICHEHUS, BXOIAIINUX B (POPMYJIbI BETUUHH.

OnumuTe MOJEKYISPHBIM MEXaHW3M NepeHoca sHepruu. lIpuBenurte ypaBHEHUE IS
YIEIBHOTO MOTOKA TEIJIOTHI.

OnpeneneHye TOJMIUHBI CI0S TEMJIOBOW U30JISIIINY.

B3aumHOe HampaBsiieHHME [BIDKCHMS TeIuloHOcHuTened. CpaBHEHHE IPSAMOTOKA C
IIPOTUBOTOKOM.

®dusznyeckuit cMbICH TeIoBbIX kKputepreB HyccenbTa u [Ipanaring. HazoBure npumepHbie
YHCJICHHBIE 3Ha4YeHus Kputepus IIpanaTiisa Ui ra3oB U KaneabHbIX )KHIKOCTEH.

Kak omnpenensercs KOIMYECTBO TEIUIOTHI, IIEPEAABAEMON JIydEUCIIyCKaHMEM IIPU
B3aUMHOM H3JIy4€HUH JIBYX Te?

VYpaBHEHUs TEIJIOBBIX 0AJIAHCOB IPU M3MEHEHUHU U 0e3 3MEHEHUs (a30BOr0 COCTOSIHUS
CHUCTEM.

Hanumwure ypaBHeHus Temuonepenadyd M TeIooTAauu. UTo ABISETCS IBUKYLIMMH
cujlaMH 3THX IpoueccoB? KakoBbl pasMepHOCTH U PU3HUECKUI cMBICT KO3 PULINEHTOB
TEIUIOOTAa4YM U Terulonepenaun’?

VYpaBHEHUs TEIJIOBBIX 0AJIAHCOB IPU M3MEHEHUHU U 0e3 N3MEHEHUs (a30BOr0 COCTOSIHUS
CHCTEM.

Onpenenenne NoTepp TEIJIa CTEHKAMM allllapaToB B OKPYKAIOLLYIO CPELY.

KakoBbl NOCTOMHCTBA M HENOCTAaTKH HCIOJIB30BAaHUS TOIOYHBIX Ta30B B KauyeCTBE
TEIUIOHOCHUTENEN N1 MOABOIa Teria?

BoasHoii nap kak TermoHocuTens. HazoBuTe 001acT €ro NpuMeHEHUs, IpeuMyIlecTBa 1
HEJO0CTaTKHU Mepel ApYTUMH TeIIoHOCUTeIIMU. Kakoil map v mouemy vaiiie UCIoJIb3yeTcs
B Kau€CTBE TEIUIOHOCUTENS — HACBIIIEHHBIN UK neperpeTsiii? Kak omnpenensercs pacxon
napa Inpu 3aJ1aHHOM TEIUIOBOW Harpy3ke?

KakoB 001uii Bu KpuTepruaibHOTO YpaBHEHUS U1 pacyeTa Ko PHUIMEeHTa TeII00TAAYH
IpU MPUHYAUTEIBHON KOHBEKIIMU Oe3 M3MEHEHUs arperaTtHoro cocrostHus. [IpuBenute
BBIPA)KEHUSI COOTBETCTBYIOIIMX 000O0IIEHHBIX IEPEMEHHBIX (KpUTEPHUEB TOJ00HS).
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I'paduueckn m300pa3uTe 3aBUCUMOCTH KOI(PPHUIMEHTA TEIUIOOTJAYd HPU KUICHUU OT
Pa3HOCTU TeMIEpaTyp MEXAY CTEHKOM U KUIISAILIEH )KUIKOCTHIO U OT YACJIbHON TEILIOBOU
Harpy3ku. ONUIINTE OCHOBHBIE PEXKUMbI KUIICHUSL.

Kak ocymectBisieTcss 0TBOJ KOHJEHCATa IIPU UCIOJIb30BAaHUU BOJISHOTO Iapa B KAUECTBE
terioHocuTens? KakoBo Ha3HauUeHUE U IPUHLMIIBI AEHCTBUS KOHAEHCaTOOTBOAYUKOB?
HazoBure u conocraBbTe ApYyr ¢ APYroM OCHOBHbBIE TEINIOHOCUTENH, UCIOJIb3yEMbIE B
XMMHUYECKON MPOMBIIIEHHOCTH JUIsl OTBOJIA TEIJIOTHI.

HazoBute u comocraBbTe ApYyr ¢ APYroM OCHOBHBIE TEIJIOHOCUTENHU, HCIIOJIb3yEMBIE B
XMMHMYECKON POMBIIIIEHHOCTH JUISI [10/1BOJIA TEILIOTHI.

[IpuMeHeHre BBICOKOTEMIIEPATYPHBIX IIPOMEXKYTOYHBIX TeIuIoHOcUTened. HaszoBure
o0nact 1 ciocoObl UX MpuMeHeHus. [IpuBenuTe MpuMepsl TAKUX TEIUIOHOCUTEIICH.
B3aumnoe nsnyuenue ten. Kak onpenensercs ko3p@UIMEHT B3aUMHOTO U3TyUYEHUS?
KakoB 0o01uii BuJ KpuTepruaabHOro ypaBHEHHMsI U1 pacuera Ko ulneHTa Temao0TAaYn
IIpU €CTEeCTBEHHOW KOHBeKUMH? ONUIIUTE, KaK IMOJyYE€HO BBIPaKEHUE NJISI KPUTEPHs
I'pacroda (c HEOOXOTUMBIMH TOSICHEHUSIMH W OOO3HAYEHUSMH BXOMSIINX B HETO
BEJINYHH).

Kak u mouemy BiMsSeT T'MAPOJMHAMUYECKUHM PEXUM TEYEHHUS KHUJAKOCTH B TpyOe Ha
ko3¢ dumeHT terooTnaun? M3o06pa3ure U NOSACHUTE MPUMEpPHbIE TPOGUIN U3MEHEHUS
CKOPOCTH M TeMIepaTypbl B IIONEPEYHOM CEUEeHUH TPyObl NpHU JaMUHAPHOM M TMpHU
TypOYJIEHTHOM PEKHUMAaX.

Bnusinue B3aMMHOTO HanpaBlieHUs ABUKEHUS TEIUIOHOCUTENEH Ha CPEAHION ABUXKYIILYIO
CUIIy mpolecca. B kakux ciydasx cpeiHss ABMKYILas CHJIa HE 3aBUCUT OT B3aMMHOTO
HaIpaBJIEHUs TIOTOKOB?

Ompenenenre TeMIlEpaTypbl CTEHOK TEIUIOOOMEHHBIX armapatoB. Jlims kakux menei
TpeOyeTcsl 3HaTh TEMIIEPATYPBI CTEHOK B XO/I€ pacyeTa TeIUIO0OOMEHHBIX alnapaTroB?
Tennoornaua mnpu KoHaeHcauuu (omucaHue mnpouecca). UTo Takoe IUIEHOUYHas H
KarenpHasi KoHJeHcanus? OT KakuxX HapamMeTpoB 3aBUCUT KOA(PPUIMEHT TEIUIOOTAAuH
IIPY KOHJICHCALIUH.

Tennootnadya mpu kumneHuu (omucanue Tmporecca). OOmmiA BHA ypaBHCHHHA IS
omnpeneneHus Ko3(p(uIeHTa Tena00TIauu NpU KUIIEHUH.

[IpuBenure cxembl 000rpeBa annapaToB «OCTPHIM» U «IITYXUM» IapOM.

OObsicHUTE NPUHIMIT JEHCTBUS KOHIEHCATOOTBOJUUKA. [IpuBeanTe cxeMy ycTpoicTBa.
N306pa3ute cxeMy ycTpOHCTBA KOKYXOTPYOHOTO TEIIOOOMEHHUKA.

N300pa3ute MHOrOXOJOBOH MO MEXTPYOHOMY HPOCTPAHCTBY KOXYXOTPYOHBIH
TEMI000MEHHHUK.

N306pa3ute 1100yt0 KOHCTPYKLUIO MHOTOXO/I0OBOI'O KOXYXOTPYOHOTO TEIJIO0OMEHHHKA.
YeM 0TIMYAOTCS OJHOXOJIOBBIE TEIIOOOMEHHUKU OT MHOTOXO0/I0BBIX?

Kakue Bbl 3HaeTe KOHCTPYKLHHU TEMJIOOOMEHHUKOB C KOMIIEHCALMEH TeMIepaTypHbIX
yIUIMHEHHUH TpyO u Koxyxa. M300pa3ute 1100y10 KOHCTPYKIUIO 110 BalieMy BbIOODY.
N300pazute cxemy ycTpoicTBa KOXKYXOTPYyOHOTO M IBYXTpYOHOro («Tpyba B TpybOe»)
Tem1000MeHHUKOB. COMOCTaBbTE JOCTOMHCTBA U HEIOCTATKU 3TUX AIIapaTOB U HA30BUTE
001aCTH UX IPUMEHEHUSL.

N3006pa3ute cxeMy yCTpOWCTBA M OMUILUTE MPUHINI ASHCTBHS TEIUIOOOMEHHUKA «Tpy0a
B TpyOe». ConocTaBbTe 3T TEMIIOOOMEHHHUKH € KOKYXOTPYOHBIMH.

N300pa3ute cxemy YCTpoilcTBa M ONMIIMTE MNPUHLIUI JEHCTBHUS IJIACTUHYATOTO
TeMI000MEeHHUKa s skuakocted. ComocraBbTe JOCTOMHCTBA M HEJOCTaTKH 3TOTO
afmapara ¢ KOXyXoTpyOHBIM TEIIO0OMEHHUKOM.

N306pa3ute cxeMy yCTpONCTBA CIIMPAIBHOTO TEINIOOOMEHHUKA. YKaXXHUTE IOCTOMHCTBA U
HEJ0CTaTKU TOTO ammnapara.

N300pa3ute cxemMy YyCTpOWCTBA H ONMIIUTE TNPUHIMI JIEHCTBUS OPOCUTEIBHBIX
XOJIOIMJIBHUKOB. YKaKUTE UX JOCTOUHCTBA U HEOCTATKH.
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86. M300pa3zure cxemy YCTpOWCTBA M OINHUIINTE NPUHIUIN JEHCTBUS IOTPYKHBIX
(3MEEBUKOBBIX) TEINIOOOMEHHHMKOB. YKaXUTE MX JIOCTOMHCTBA M HEJNOCTAaTKH, 00OnacTu
MPUMEHEHHSL.

87. IlpuBenmute CcXeMy YCTpoOiicTBa  JIIOOOrO  HM3BECTHOTO BaM  CMECHTEIBHOTO
TETI00OMEHHUKA.

88. M300pa3uTe M3BECTHBIC BaM CXEMBbI YCTPOMCTBA rpaaupeH. JlJis 4ero OHU UCTIOIB3YIOTCS ?

89. BeiBectn 1uddepeHnnanbHoe ypaBHEHHWE KOHBEKTHBHOW aud¢dy3mn. PaccMmoTpers
YacTHBIN Citydail U y3un B HETIOABMKHOHN Cpejie.

90. Ileporii  3akon @uka. BreBectn guddepeHManbHOe ypaBHEHHE KOHBEKTHBHOM
maddyzun.

91. Nomyunts uddy3noHHBIE KpuTepuun nomoous. OmnpenensieMblii W ONpenesIonIie
KpuTepun. OU3NYECKUIM CMBICIT MaCCOOOMEHHBIX KPUTEPHUEB MOJ00MS.

92. loyunTh ypaBHEHUE AITUTHBHOCTH MU HY3HOHHBIX conpoTuBieHHA. CHopMyTHpoBaTh
JOTTYIIICHUS TIPH BBIBO/IE.

93. BeiBecTH COOTHOIIEHHE MEXIY KOX(POHUIMEHTAMH Maccolepeaays U maccooTnaun. M3
KaKMX YpaBHEHUH MOJTy4YaroT KOAPPUIIUEHTHI MaCCOOTAAYM?

94. MarepuanbHblii OamaHC ¥ ypaBHeHHE paboueil JmHUM Tpu abcopOrmu. BwiBectn 31O
ypaBHEHHE TpU TPOTUBOTOKE ra3za W JKUAKOCTH. Kak ompenenseTcs MUHHMAaTbHBIHA
YACIBbHBINA pacxo] abcopoeHTa?

95. BeiBecTH ypaBHEHHE paboOyeil JIMHWUU 1T MAacCOOOMEHHBIX ammapaToB (HAa MpUMepe
abcopOepoB) MpU MPOTUBOTOYHOM JBMKEHUHU (a3 WeaTbHBIM BEITECHEHUEM B YCIOBUSIX
HEU3MEHHOCTH UX pacxoa.

96. BeiBecTH ypaBHEHUS ISl pacdeTa CpelHeH IBUKYIIEH CHITBl MacCcOTIepeIaun.

97. Pacuer BBICOTHI M AMaMETpa NMPOTUBOTOUHBIX KOJIOHHBIX alIapaToB C HENPEPHIBHBIM
KOHTaKTOM (a3.

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

99. Meroapl pacyeTra BBICOTHI IMPOTHMBOTOYHBIX KOJOHHBIX allapaToB C HENPEPbIBHBIM
KOHTakTOM (a3. [loHsTHE TeopeTHYecKol CTyNeHH pas3feieHHUs W Yuclla eIUHMUIL

nepeHoca.

100. MerTo b1 pacueTa BHICOTHI IPOTUBOTOYHBIX KOJIOHHBIX allllapaToB CO CTYIIEHYAThIM
koHTakTOM (ha3. [TonsaTue Teopernueckoit crynenn pazaenenus. KI1 mo Mapdpu.

101. [TonyuuTs cucTeMy ypaBHEHUH, OMUCHIBAIOIINX MPOIIECC MPOCTOM MEPETOHKH.

102. MarepuanpHblii  OajaHC TMporiecca NPOCTOM TMeperoHkW. Pacder kosmuecTBa
KyOOBOI'O OCTaTKa, KOJIMYECTBA U CPEAHETO COCTaBa IUCTHILIATA.

103. BoiBectn  ypaBHeHHs — paOouuMx  JMHUA  PEKTU(PHUKAIIMOHHON  KOJIOHHBI
HEMPEePBIBHOTO JICHCTBUSL.

104. BoiBectu  ypaBHeHue ~— pabouedl  JMHMM  JUIA  YKPEIUIAIOIIEH  4YacTH

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

105. BoiBectu ypaBHeHust pabouMx JMHHA I8 PEKTHU(PHUKAIMOHHON KOJOHHBI
HENPEePbIBHOTO JEUCTBUS MPU MOCTOSHCTBE MOJIBHBIX pacxo/ioB (a3 (¢ HeoOXO0AUMBIMU
MOSICHEHUSIMH, YKa3aB 0003HaueHHs U JomyIieHus ). Kak 3aBUCUT NOI0KEeHNE STHX JTUHUNA
Ha JuarpamMme y—x ot (erMoBoro uuciua?

106. S¢ppextusnocts (KIIJ) crynenu no Mapdpu. Beisectu (Ha npumepe abcopounn)
3aBUCUMOCTh MEXAY 3(deKkTuBHOCTBIO MO MdpdpHu M YHCIOM €AMHUI] MepeHoca Mpu
ujeaTbHOM CMELIEHNH KUAKOCTH U UI€ATbHOM BBITECHEHHHM Ta3a.

107. BeiBectn  ¢dopmyny s pacuéra MHUHMMAJIbHOTO (DJIErMOBOTO YHCNA TIpU
HenpepbIBHOW pekTHdukanuu. Kakue TpUHIMIBI MCMOJB3YIOT sl ONTUMH3ALMU TPH
omnpeneneHuu GpaermMoBoro yucia?
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108. 3aBUCUMOCTh MEXIY (JIErMOBBIM YHCIIOM, pa3MepamMH KOJOHHBI U PACX0J0M
TETUIOTHI NpU peKTU(HKanuyu. KakoBbl IPUHIMITEI BRIOOpPa ONTUMAIBHOTO (PIerMoBOTrO
gucna? (BeipaxkeHue 1jis MUHUMAIbHOTO (DJIETMOBOTO YMCIIA — BBIBECTH).

109. BeiBecTn ypaBHEHHE TEIIOBOro 0OanaHca pPEKTU(GUKAIMOHHOW  KOJIOHHBI
HenpepeIBHOrO JeiictBus. Kak onpeznensercs pacxo/] rperolero napa B KUISATHIbHUKE?

110. BoiBecTu  ypaBHEHME TEIUIOBOTO OajlaHCa PEKTU(PUKAIMOHHON  KOJIOHHBI
HenpepbIBHOTO AericTBUs. Kak onpenensercs pacxoa TeIIoHOCHTeNs B Aedaermatope?

111. OcHOBHOE ypaBHEHHE Maccoliepeiadyn. Y paBHeHHE MaccooTnaun. Koahdunmentor
Maccornepeaayn 1 Mmaccootnadu. x pasmepHOCTH U (GU3HIECKHUNA CMBICIL.

112. MeTto1 KMHETUYECKOW JMHHUM pacueTa BbICOThI MacCOOOMEHHBIX alIapaToB €O

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

113. Uto Takoe TeopeTuueckasi CTyNeHb pa3zesieHusl («TeopeTudeckas tapenkay)? Kak
9TO MOHSATHE MPHUMEHsIeTCA U1 OLEHKU 3(P(PEKTUBHOCTH U pacyera MacCOOOMEHHBIX
anmnapaToB CO CTYNEHYAThIM U HENIPEPbIBHBIM KOHTaKTOM (ha3?

114. Huddy3noHHoe  CcONMpoTHBIEHHME  MaccomepeHocy. B kakux  ciydasx
COINPOTHBIIEHUE MACCONIEPEHOCY TUMHUTHUPYETCS IEPEHOCOM B OHOM U3 (az?

115. Kputepun nogobust MaccooOMeHHBIX npoiieccoB. VX ¢puznueckuit cMpIci.

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

117. Hammcath ¢ HEOOXOAMMBIMH TIOSICHEHUSMH M 0003HAYEHUSMH BBIPAKCHHE IS

pacdera cpemHEH IBWKYIIEH CHIIBI Maccollepeladd B amnmaparaX ¢ HelpepbIBHBIM
KOHTakTOM (ha3 MmpH yclI0BHM JUHEHHOCTH paboydel U paBHOBECHOM JMHMI (Ha mpuMepe
nporecca abcopobumu). CTpyKTypa TIOTOKOB COOTBETCTBYET MOJIEIN HACATBHOTO
BBITECHEHHSL.

118. OnpeneneHrie MHHUMAQJIBHOTO W ONTHMAJIBHOTO pacxoja TMOIJIOTUTEIS TIpU
abcopOruu.

1109. IMuaponmHaMuyeckne peXMMBbI B HACAIOYHBIX araparax.

120. Onucarb ¢ ykazaHWeM HEOOXOIUMBIX 00O3HAYEHUH W JOMYIICHUH IMOCTPOCHHE
pabounx JNMHUA JUIS PEeKTU(PUKAIIMOHHON KOJIOHHBI HENPEPHIBHOTO ACUCTBUS IPU
MIOCTOSIHCTBE PAacXoJI0B ¢a3.

121. Biustaue dermoBoro uncia Ha pa3Mepbl peKTH(PUKAITMOHHON KOJIOHHBI M PACXO0/T
rperoutero mapa. OmpezeneHue ONTUMAIBLHOTO (UIETMOBOIO YHWCIAa MPU  pacueTre
PEKTU(DUKALIMOHHBIX KOJIOHH.

122. HazBarp (m o0OoCHOBaTh HMX HEOOXOJUMOCTH) OCHOBHBIC JIOMYIICHUS,
MPUHUMAaeMbIe MPH aHAIW3€ U pacdyeTe YCTAaHOBOK JJIsi HEMPEPHIBHON PEKTH(PHUKAIUU
OuHapHBIX cMeceld. Kak 3aBUCUT BBICOTA KOJIOHHBI OT (PJIErMOBOTO yncia?

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 JEHCTBHS, JOCTOMHCTBA,
HEJIOCTATKH.

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

127. [IpuBecTn cxemy YCTpOWCTBA M OMNHCATh NPUHIUIN JEHCTBUS HACATOYHOM
KoJIoHHBI. KakoBbl TpeOoBaHMsl, IPEeIbIBIsIEMbIE K HACAIKE KOJIOHHBIX arapaTroB?

128. [IpuBecTn cxemy YCTpOWCTBA M OMHCATh NPUHIUI JEHCTBUS HACATOYHOM

KoJIOHHbI. CpaBHUTh HAcaJO4YHble M TapeibyaThle KOJOHHBIE. YKa3aTb HEJOCTaTKH
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 4eMm oTinume anmapaTtoB ¢ NEPETOYHBIMH
yCTpOMCTBaMH U 0€3 HUX.

132. [IpuBecTu cxemy yCTpONCTBA M ONMHMCATh MPUHIIHIT JACHCTBHS JTFOOOTO M3BECTHOTO
BaM TapesbyaToro amrapara ¢ NepeTOYHBIMH YCTPOWCTBAMH

133. [IpuBecTu cxemy ycTpOHCTBa M ONMCATh MPUHIIHIT JEHCTBUS aOCOPOIIMOHHON HITN
PEKTH(PHUKAIMOHHOMN KOJOHHBI C CHTYATBIMHU TapeIIKaMH.

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

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

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

137. N3006pa3zute ¢ HeOOXOAMMBIMU 0003HAUEHUSIMH U MOSCHEHUSIMU CXEMY YCTaHOBKH
JUTSL HETIPEPHIBHOM peKTHU(HUKAIIMA OWHAPHBIX JKUKHX 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 TsDKECTH. Cuilbl, NEHCTBYIONIME HA YACTHILY.
BriBecTu ypaBHeHHUs 1715 ONIPeIEICHHs] CKOPOCTH CBOOOAHOTO OCAXKICHUS LIapa.

141. Pacuer ckopoctn ocaxaeHus 9actuil chepruaeckoil GOpMbI 101 ASUCTBUEM CHITBI
TSKECTH.

142. BriBox dopmynbl 1 pacdeTa MOTPEOHON TOBEPXHOCTH OCAKICHUS YaCTHI[ B
OTCTOMHMKAX IS 3albUICHHBIX I'a30B U CYCIICH3HM.

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

144, Kuneruka ocaxxnenus. ['uaponnnamudeckue peskuMbl o0Tekanust ten. [Ipusectu
rpaduk 3aBUCUMOCTU KOA(PIUIIUEHTa COIPOTUBIIEHUS Cpelbl OT Kputepus PeitHombaca.

145. [IpuBectn ypaBHeHHE (PUIBTPOBAHUS NPHU IMOCTOSHHOM I€pemnaae HaBICHUS K
BHUly, yOOOHOMY JJsi SKCIIEPUMEHTAIBHOTO OINpPEAETCHHUS COMPOTUBJICHHS OCalka U
(bUIbTPOBANBHOMN MEPErOPOIKH.

146. OcHOBHBIE TIApaMeTpPbl, XapakTepusyroulue 3epHHUCTbIl cnoil. [lomyuuth
BBIPAKEHUS SKBUBAJIEHTHOTO IMaMETpa Yepe3 yAeIbHYIO TOBEPXHOCTh U IUAMETP YaCTHII.

147. JletictButenbHas U (GUKTHBHAs (MPUBEICHHAs) CKOPOCTH IOTOKAa B 3E€PHUCTOM
cinoe. KakoBo cooTHOIIEHHE MEXTy HUMU?

148. OxapakTepu30BaTh COCTOSIHHE 3€PHHUCTOrO CJIOSI B 3aBUCUMOCTH OT CKOPOCTHU
BOCXOJISIIET0 TOTOKAa ra3za wiM SKuAKOocTU. CompoBOOUTE OTBET TrpaduuecKUMHU
M300paKeHUSIMH 3aBUCUMOCTEH MOTEPH JaBJIEHUS U BBICOTHI CJIOSI OT CKOPOCTH MOTOKA.

149. OxapakTepu30BaTh COCTOSIHUE 3E€PHUCTOTO CJIOS B 3aBUCHUMOCTH OT CKOPOCTH
BOCXOJIILIIETO TOTOKA Ta3a WM JKUAKOCTH. Kak paccuMTaTh MOTEprO JaBJIEHUS B
TMICEB/I00KIKEHHOM clioe?

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

151. OxapakTepu30BaTh OCHOBHBIE CINOCOOBI OYMCTKH Ta30B OT MbUIM. YKa3aThb HX
MIpEeUMYIIeCTBEHHbIE 001aCTH IPUMEHEHHUSL.

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

N300pa3uTh cxemy YCTpOWCTBA U OMUCATh JCUCTBHUE OJAHOSPYCHOTO T'PEOKOBOTO

HEIPEPBIBHO JEUCTBYIOLIET0 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 yCTpOWCTBa W OMHUCATh JCHCTBUE TapelbyaToro (TIEHHOTO)

N3006pa3uTh cxeMy ycTpOWCTBa UKJIOHA WM THAPOLUKIIOHA (110 BEIOOPY), Ha3BaB

OCHOBHBIE 00JIACTH UX IPUMEHEHUSI.

157.
158.

N300pa3uth cxemy ycTpOMCTBA U OTIHCATH JCHCTBHE THAPOIMKIIOHA.
Kakne BBl 3Haere GUIBTPHI UIA CYCIIEH3WH TEPHOAMYECKOTO JIeHCTBHSA?

N300pa3uTh cxemy yCcTpOMCTBA U OMHUCATH ACHCTBUE OJTHOTO M3 HHX.

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/i¢ IPOMEKYTOYHON aTTeCTALNHU
IIpoueaypa oneHnBaHus 3HAHMI (TeCT)

IIpeasiaraemoe KOIMUECTBO 3aJaHUN

20

[TocnenoBaTeabHOCTh BEIOOPKH

Omnpenenena mno pasjaenam

Kpurepuu onieHKH

- 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)

Ka)xZa0ro pasaeiaa

[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

- IOA00p MPUMEPOB UX HAYYHOU JINTEpaTyphl U IMIPAKTUKH

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

«4» ecnu B IIEJIOM BBITMIOTHEHBI TPeOOBaHUS K OTBETY, OJHAKO €CThb
HeOONbIINE HETOYHOCTH B U3JI0KECHUH HEKOTOPBIX BOIPOCOB

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

(hakTdeckne — OmMOKHM, HapylleHa JIOTHKA  HM3JI0XKEHHS,
HEZOCTaTOYHO MCIOJIb3YeTCsl COOTBETCTBYIOIIAS TEPMUHOIOTHH

IIpouenypa oueHuBaHUS yMeHHMH H

NPAKTHYEeCKUX Y4eOHO-TIPodecCHOHAIBHBIX 32/1a4)

HABBIKOB (pelieHHe NMPOOJIEeMHO-AHAJIUTHYECKHX U

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl

1

[TocnemoBaTenbHOCTE BEIOOPKHU

CrnydaiiHast

Kpurepuu onenku:

- BBIJICTICHHE ¥ TIOHUMaHHE TIPOOIIEMBI

- YMEHHE 00001IaTh, COMOCTABIATH PA3IMIHBIC TOYKH 3PCHUS

- TIOJIHOTA MCIIOIB30BaHMS MCTOYHHUKOB

- HaJIM9ue aBTOPCKOM TTO3UIIH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCIONB30BaHHWE COIHMAJIBHOTO OIbiTa, Matepuanos CMU,
CTaTUCTUYECKUX JAHHBIX

- JJOTMYHOCTH U3JI0KEHUS

- YMEHHE CIIeNaTh KBATU(PHUINPOBAHHBIC BBIBOIBI 1 000OIICHUS C
TOYKH 3PCHHUS pelIeHNs MPodheCCHOHATBHBIX 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  CaMOCTOSITENBEHO
copMynHupoBaTh BHIBOABI M OOOOLIEHWS, HE BHAWT CBS3b C
npoecCHOHAILHOM eTEbHOCTIO

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

1.

Komuccapos, FO. A. Tlporecchl u anmapatsl XuMu4ueckoi Texuojoruu. B 5 4. Yacte 1 :
yueonuk s By3oB / FO. A. Komuccapos, JI. C. I'opnees, 1. I1. Bent ; nox 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 : M3narensctBo HOpaiit,
2023. — 227 c.— (Bwicmiee obOpazoBanme). — ISBN 978-5-534-09101-4. — Tekcer :
anekTpoHHBIM  //  OOpazoBatenpHas mminatdgopma Opaiit  [caiit]. — URL:
https://urait.ru/bcode/515481.

Komuccapos, 0. A. IIpouecce u anmaparbl XUMUYECKOW TexHogoruu. B 5 4. Yacts 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 :
anekTpoHHBIM // OOpazoBatenbHas 1miatdgopma  FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/515482.

Komuccapos, 0. A. IIpoueccs u anmaparbl XUMUYECKOW TexHojoruu. B 5 4. Yacts 4 :
yueOnuk mis By3oB / 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 1miatdpopma FOpaiit  [caiit] — URL:

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

1O. A. KomuccapoBa. — 2-e u3n., nepepad. u non. — 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 OubanoredHas cucrema «KoHCyIbTaHT cTyieHTa» [DNeKTpoHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas nsnextpoHHast OubnmoTeka [DnekTpoHHBIH 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 NMpPoeccHOHATbHBbIE 0a3bl JAaHHBIX H MH(OPMALIMOHHBIE CIPABOYHbIE
CHCTEMBI

OOyuaromumMcest obecriedeH noCcTyn  (YOQJICHHBIM JOCTYI) K HWKE CICAYIONIUM
COBpPEMEHHBIM MPO(eccroHaNbHBIM 0a3aM JaHHBIX U HH()OPMAIIMOHHBIM CITPABOYHBIM CHCTEMAaM:

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 JIMIEH3MOHHOT0 M  CBOOOJHO PACHPOCTPAHSAEMOr0 MPOrpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOJACTBA
1. JlunensuoHHOe mporpaMMHoe oOecnieueHue: onepannonHas cucrema Microsoft Windows,
naket opucHbIX npuioxenuin Microsoft Office.
2. CB00OIHO pacIpocTpaHsIeMOe MPOrpaMMHOE 00eCIIeYeHIE: 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 mnathopma IOPAWT (Dnexrponnas GuGmmoteunas cuctema «OBC
IOPAIIT» Biblio-online.ru (3BC «lOpaiit»)), 3IeKTPOHHO-GHONMOTEYHAS CHCTEMa
ZNANIUM, snextponnas 6ubauoreunas cucrema «kKOHCYIIBTaHT CTYACHTAY.
4.5. O6opynoBaHue U TEXHUYECKHE CPeACTBA 00yUYeHUs

Jig peanuzauuy JUCHMIUIMHBL (MOJYJS) MCHOIB3YIOTCS Y4eOHblEe ayAUTOPHH IS
MPOBE/ICHUS] Y4YEOHBIX 3aHATUH, KOTOpbIE OCHAIEHbl OOOpYIOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOydYeHUs, U MOMEIICHUS JUIsl CaMOCTOSITENIbHOM paboThl 00yJaromuxcsi, KOTOpbIe
OCHAIL[EHbl KOMITBPIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUs K cetu «VHTepHeT» 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 3aHATHH U IOMeLeHu i IS CAMOCTOSITe TLHOI
MOMeIIleHHI IJISI CAMOCTOSITeJILHOM padoThI 000pYI0BAHHEM U TEXHHYECKHMH CPeICTBAMHU
padoThI* o0y4eHHst
VYueOHble  ayaMTOpPUH Ui TPOBENeHUs | YueOHas ayIuTOpUsl YKOMIUIEKTOBAHA CIEHHaTN3UPOBAHHON
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 TOAKTIOUEHHsT K cetn «VHTepHeT» W
o0ecrieueHneM JIO0CTyNa B DIIEKTPOHHYIO HH(OPMALHMOHHO-
obpazoBatensHyto cpexy PXTY mm. J[.M. MennemneeBa u k
9BC.

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