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
OCBOEHHs 00pa30BaTeJIbHOI MPOrPaMMBbI

I'pynna komnereHuui Kateropusi komnereHumii Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
OobmenpodeccrHoHaTbHBIE - -

[IpodeccronanpHbIC - IMIK-1. CmocobeH  OCYIIEeCTBISTh

9KOHOMHMUYECKWH aHaju3 M pacyer

HKOHOMMYECKHIX MoKazartemnei

JIeSITENIbHOCTH MPEIIPUATHSI

XMMHYECKOIl OTpaciu C  y4eToM
€CTECTBEHHO-HAay4HBIX ~ OCHOB U
ocobeHHocTE! TEXHOJIOTMUECKUX
MPOLIECCOB MPOU3BOJICTBA B
XUMHUYECKON OTpaciu-

1.2. KoMmneTeHIIUM W WHIAMKATOPbI WX JAOCTHXKEHHS, (OpMHPYeMbIX TUCHUILIAHOM
(MoayJiem) B nmporecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

Kon Koja unaukaropa
Conep:kaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETeHIINH
[K-1 IK-1.3 YyuteiBaeT MpU NMPOBEACHUM aHAJHN3a €CTECTBEHHO-HAy4HbBIE OCHOBBI U
0COOCHHOCTH TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOJICTBA B XUMUYECKOM
OTpaciu

1.3. Pe3yabTaThl 00y4eHHs MO AUCHUNINHE (MOTYJIIO)
Heab wu3ydyeHuss TUCHMIIMHBI (MOIYJIsI) — CBs3aTh OOIICHAYYHYIO M OOIICHHXCHEPHYIO
MOJITOTOBKY XMMHKOB-TEXHOJIOTOB, YTO HEOOXOJAUMO MPH MOJArOTOBKE 0aKajIaBpOB MO JTAHHOMY
HaIPaBJICHUIO ISl HAYYHO-HUCCIIE0BATEIBCKOM U TPAKTHIECKOH pabOThl HAa MPEIIPUITHSIX.
B pesynbpTaTe nzydeHus: AUCIUTUIMHBI (MOYIIS) OOyUaIOIIHMIACS TOKEH
3HATH:
® OCHOBBI TEOpUH IIEPEHOCA HMITYJIbCa, TEIUIAa M MAacChl; HPHUHIMIBI (PU3HYECKOTO
MOJICITUPOBAHUS TPOIECCOB; OCHOBHBIC YpPAaBHEHHS JBIDKEHHS >KHIKOCTEH; OCHOBBI
TEOPUH TEIUIONEepeaul; OCHOBBI TEOPUU Maccollepeiadyd B CHCTEMax cO CBOOOIHOW W
HETIOJIBIDKHOM TpaHuIei pasnena (a3; TUIOBBIC MPOLECChl XMMHUYECKOW TEXHOJOTHH,
COOTBETCTBYIOIIHUE aIllapaThl 1 METOJIbI UX PACYECTA;
® METOJBl IMOCTPOCHUS AMIHMPUYECKAX W  TEOPETHUYECKMX  MOJENeH  XUMHUKO-
TEXHOJIOTUYECKUX MTPOIIECCOB;
yMeThb:
® ONpeneNsITh XapakTep IBMKCHUS JKHJIKOCTCH M Ta30B; OCHOBHBIC XapaKTEPHCTUKU
MPOIIECCOB TEIUIO- U MACCOTIEPEIau; PACCUYMTHIBATH MTApaMETPhl U BRIOUPATH armaparypy
JUTsl KOHKPETHOTO TEXHOJOTHYECKOTO MPOIIecca;
® DACCUMTHIBATH OCHOBHBIC XapPaKTCPUCTHKH XUMHUKO-TEXHOJIOTUYECKOTO TIpoIliecca,
BBIOMPATH PALIMOHAIIEHYIO CXEMY;

BJIAJIeTh:
® METOJaMH TEXHOJIOTUYECKUX pACueTOB OTACIBHBIX Y3JIOB M JETaJCd XHUMHUYECKOTO
00opyn0oBaHuUS;

® HaBBIKAMM ITPOEKTUPOBAHMS TUIIOBBIX allapaTOB XMMHUYECKON IIPOMBIIIIECHHOCTH;
® METoJaMM  ONpENeNeHHs PALMOHAIBHBIX TEXHOJIOIMUYECKHMX PEKHUMOB  palbOThI
000pyI0BaHUS.
2. O0beM, CTPYKTYpPa U cofep:KaHue JAUCHUILINHBI (MOAYJIS)
2.1. O6beM TUCHUTLIUHBI (MOTYJIs1)

Buowt yueonoii pabomui Dopmul 00yuenusn
Ounan
O0mast Tpy10eMKOCTh: 3a4ETHbIC SIMHUIIBI/9achl 8/288




KonTakTHas padora: 144
3aHsTUs JIEKIMOHHOT O THIIA 72
3aHATHs CEMUHAPCKOro TUMA 72

KoncyabsTamuu 0

IIpome:KyTOUHAsI aTTeCTALMS: DK3aMEH, 3a4€T C OLICHKOH 36

CamocrositesibHast padota (CP) 108

2.2. Tempbl (pa3aesbl) TMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEI€HHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popmMaM 00pa3oBaTeIbHOI 1eATETbHOCTH
Ounasn popma odyuenus

Ne
n/n

Buabl yue6Hoii padoThl (B 4acax)

KonTakTHas pa6oTa

HaumMeHnoBanue Ttem
(pa3nenoB)

3anaTus
JEKIMOHHOI'0 THIIA

3aHATHSA CEMHUHAPCKOrO THIA CP

JI

Hnble

13

JIP

Hnrnie

TI'mapoaunamudeckue

18

0

18

C
0

0

0

27

MPOLECCHI U aIlapaThl
XUMUYECKON
TEXHOJIOTHH

2. TemoBble poLIECCHI U
annaparsl
XUMHUYECKOU
TEXHOJIOI'nH1

3. Iporieccel u anmapathbl
paszaeneHus
TOMOI'€HHBIX
(ocHOBHBIE
MaccoOOMEHHbIE
MPOLIECCHI)

4. [Iporeccer u anmapaTsl
paszenenus
TeTepPOreHHbIX CHCTEM
(ocHOBHBIE
THAPOMEXaHUYECKUE
MPOLIECCHI)
Ilpumeuanua:

JI — nmexmuu, 113 — mpaktrueckue 3anatusi, C — cemunapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Conep:xkanue JUCHUIJIMHBI (MOIYJsl), CTPYKTYPHUPOBaHHOe MO TeMaM (pa3jaejam) H
BHIaM padoT

18 0 18 0 0 0 27

18 0 18 0 0 0 27

CUCTEM

18 0 18 0 0 0 27

Cozep:xaHue JEKIMOHHOT0 Kypca

Ne
n/n

1. | T'umponuHaMHUYECKUE MPOIECCH U
anmapaThl XUMHYECKOH TeXHOIOTUH

HaunmenoBanue Tem (pa3eioB) Coaep:xaHue JIEKIUOHHOT0 Kypca

1.1. BBepenwne B guctumniy. OCHOBHBIE HOHATHS U OLIPENEIIEHN.
Ilpenmer pucummunsbl «IIpomeccel M anmaparbl XUMUYECKOH
TexHONMorum». Kiaccupukamumsa mnponeccoB. HenpepolBHBIE U
TIePUOINIECKHe, CTAIIMOHAPHBIE M HECTAIMOHAPHBIC TIPOIIECCHI.
OCHOBHBIE 3aKOHOMEPHOCTH WPOIIECCOB H OOIIUE IPHUHIIUIIEI
pacdera anmapaToB XUMHUYIECKON TEXHOIOTHH.

Kungkoctm w ra3el. Kmaccupumkarmms sxuakocreil. MneampHas
KUAKOCTh. KamnensHble i ynpyrue ;kuakocTd. CHtbl, JeHCTBYIOIIHE
B JKHIKOCTH: MAaCCOBBIE W TIOBEPXHOCTHBIC. HampsokeHHus B
JKUIKOCTAX W ra3axX (TaHTeHIMANTbHBIE W HOpMaibHEIe). CBOiCTBa

JKUJIKOCTEM.

Mopgens  HempepblBHOW — cpenmsl.  [loHsAtne — usmueckoro
3JIEMEHTapHOT O 00BeMa.

1.2. OCHOBBI TEOPUH TIEPEHOCA.

OCHOBBI TEOpPHMH SIBIICHHH TIEpEeHOCA: aHaIM3 MEXaHWU3MOB,

MOACIHUPOBAHUA H pa3pa60TKI/1 O606III€HHBIX MCTOAOB pacyeTa
TUAPOMECXaHUYCCKUX, TCIJIOBBIX U MaccOoOOMEHHBIX mpoueccoB u
armapaTtosB. DeHOMEHOIIOTHYECKIE 3aKOHBI nepeHoca MMITyJIbCa,
MacCCbl M DHCPIUH. MOJ'IGKyJ'I?[pHLIfI M KOHBEKTHBHBIN TNIEPEHOC.
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OOmpe 3aKOHOMEPHOCTH THAPOAMHAMHKH, TeIUIONepesadnd u
Maccorepeiaui. B3auMocBs3b 3THX IIPOLECCOB B MPOMBINUICHHON
anmaparype. Pomp  sBieHMH TepeHoca IIPU  XMMHYECKUX
MIPEBPALICHUSIX.

MarepuansHple W JHEpPreTuueckue  (TEIUIoBble) — OajlaHCHI;
OlpeZielieHe MAacCOBBIX TIOTOKOB M HSHEPreTHYECKHX 3aTpar.
VYcnoBusi paBHOBECHS W ONpeIeieHUE HAIpaBJICHUS IIPOIECCOB
nepeHoca. OOmmiA BUA ypaBHEHWH CKOPOCTH  IIPOILIECCOB;
JBIDKYIINE CHJTBI u KUHETHYECKHe K03 hpUIIHEHTBI.
Jlumutupyromme craaum.

1.3. T'mapocrartuka.

Juddepennmanbapie ypaBHeHUs paBHOBecus Diinepa. [Tokosiiascs
JKUJKOCTD TI0J] JeHcTBHEM CHibl TshkecTH. OCHOBHOE ypaBHEHHE
THAPOCTaTUKK. [IpakTHueckre MpUIIOKEHNs] OCHOBHOTO YpaBHEHUS
THJPOCTAaTHKH.

1.4. TuapoauHaMUKa.

bamanc cun mpu JABMKEHMM BSI3KOW HEC)KHMAEMOH IKHIKOCTH.
VYpaBHeHHE Hepa3pbIBHOCTH (CIUIOIIHOCTH) ITOTOKA. YpaBHEHHE
Hapne-Ctokca 1 ero Gpu3ndecKuii CMBICIT.

[TonobHOE npeoOpa3oBaHHe ypaBHEHHUS Hasre-Crokca.
be3pasMepHble TNepeMeHHbIE - KPHTEPHHM TUAPOJAWHAMUYECKOTrO
nogobust (Ditnepa, PeliHonbaca, ®Ppyna, TOMOXPOHHOCTH), HX
(usnueckuil cMbICH; TapameTpudeckue kpurepun. KpurepuanbHoe
YpaBHCHNE NBUKCHUA BSI3KOM KHUOAKOCTH.

VYpaBHeHue  JBIKeHHs  OWiepa.  DHepreTuueckuid  OayaHc
CTallMOHAPHOTO JBWKEHUS HICAIbHOM KUIAKOCTH. YpaBHEHHUE
bepuymn gy upeanbHOM M pealbHOM  kuakoctd.  Ero
MpaKTHYECKUE MPUIIOKEHUs (UCTeUeHUe )uaKocTel, Tpyoka [Turo-
[Ipanarns). IlpuHUMOBL W3MEpeHHS CKOPOCTEH M PacXomoB
JKHUJIKOCTH JIPOCCENIbHBIMM TPHOOpPaMU M ITHEBMOMETPUYECKUMHU
TpyOkamu. OrmpeneneHre pacxoJ0B NPU HMCTEYCHHU >KUAKOCTEH
yepe3 OTBEPCTHS MIIH HACAIKH.

I'upponunamuueckue PEXUMBI JIBUKEHUS JKUJIKOCTEH:
JAMUHAPHBIN U TYpOYIEeHTHBIH.

Uucno PeiiHonbaca M €ro KpuTHYECKUE 3HA4YEHUSA. MexaHHU3Mbl
JJAMHUHAPHOT O u TypOyJIEHTHOTO TEYEHU . [lonsitue
TypOyneHTHOocTH.  IlpencraBieHns 0  THAPOAWHAMHUYECKOM
MOTPaHUYHOM CJIO€ TIpH TEYEHHM 10 TpyOdaM M KaHalaM M IIpU
O00TEeKaHUH TeIl.

Pacuer nuamerpa TpyOOIPOBOZOB U ammapaToB; BEIOOP CKOpOCTEH
IIOTOKOB U ONTHMAJIBHOTO IHaMeTpa TPyOOIpOBOIOB.
Pacnipenenenue ckopoctedd TO paauycy TpyObl IOCTOSIHHOTO
CEYCHUS IIPU JIAMHUHAPHOM CTallMOHAPHOM TEUECHUH.

Teuenne B TpyOax u kaHamax. OnpeAessIFONINi ToNepedHbIA pa3Mep
MIOTOKA B KaHAJIaX MPOU3BOJILHON (POPMBL: THAPABIMYECKUH pajuyc,
SKBUBAJICHTHBIN MAMETD.

I'mapaBnugeckoe COMPOTUBIICHNE TIPU TEUCHUH KHUIKOCTEN U ra30B.
Pacuer morepr Ha Tpenume (ypaBHenue Jlapcu-Belicbaxa) m Ha
MeCTHbIE cONpoTuBIeHNA. COOTHOIIEHHS W HOMOTPaMMBI IS
pacdera ko3duinerTa TpeHns. 3aBUCUMOCTH MEXIy pacXolIoM U
MepenagoM JaBieHus. Pacuer Hamopa UId  TepeMeIeHUs
KHUJKOCTEH Uepe3 CUCTeMy TPYOOIPOBOOB U aIllapaTos.

1.5. IlepeMerieHne KUIKOCTEN.

IlepemelieHue KMOKOCTEN C MOMOLIbIO MAllWH, MOBBILIAIOLINX
nmaBinenue. OObeMHBIC (TOPITHEBBIC, POTAI[MOHHBIE M Jp.) U
TUHaMUYeckre (IeHTPOoOeKHBIe, OCEBEIE U Jp.) Hacockl. OCHOBHBIC
TapameTpsl pabotsl THIPABINIECKUX MalluH:
TPOU3BOJUTENBHOCTb, HArop, MowHocTh, KIT/I.

Pacuer Hamopa u moTpeOiIseMoi MOITHOCTH; MOI00p ABHTATeNs K
Hacocy. OnpeneneHne JOMyCTUMOM BBICOTHI BCachIBaHUS. SIBiIeHNe
KaBHUTALMK U €T0 MTPEAOTBPAICHHUE.

OcoOeHHOCTH paboTHI, COMOCTaBICHUE W OOJACTH TPUMCEHCHUS
OCHOBHBIX THIOB HAacOCOB - IEHTPOOESKHBIX, IOPIIHEBHIX




(mnymxepubix) u ap. Ces3p Hamopa, momHoctd u KIIJ ¢
MIPOM3BOJINTENBHOCTRIO  (XapaKTEpUCTUKH  HacocoB). Pabora
HacocoB Ha CeTb M  HMX  BBIOOp;  peryJIupoBaHHE
MIPOU3BOJIUTENBHOCTH.

Tennossie IpoHecChl MW almaparhbl
XHMUYECKON TEXHOJIOTUH

2.1. OcHOBHBIC IOHATHS U OUPEICICHUS B TeIUIoNepeIaye.
OCHOBHBIC TCIUIOBBIC TMPOIECCHI B XUMHUYCCKOH TEXHOJOTHU:
HarpeBaHUWE M OXJIAXJCHUE, KOHJICHCAIUSA IapOB M HCIIAPCHUE
SKUJKOCTEH.

CraioHapHBIE W HECTAIMOHAPHBIA  MEPEHOC  TEIUIOTHI.
TemmepatypHOe 1ojie, TPaJUeHT TEMIIEPATypPhl U TEILIOBOH IMOTOK;
TEIUToNepeaya M TeIUIooTaava. 1eMIepaTypOlnpOBOIHOCTE —
TETUTOMHEPIIMOHHBIC CBOWCTBA CPEIBL.

2.2. TlepeHoc 3Heprun B hopMe TEIIOTHL.

TemnoBoit OamaHc Kak YacTHBIN CITydail SHEPreTHYECKOro OaiaHca.
OmnpeneneHne TEIUIOBOI Harpy3KW amnmapara Ipy U3MEHEHUH 1 0e3
W3MEHCHUS arperaTHOro COCTOSIHUSA. PacXo1 TerIOHOCHUTEITeH.
JuddepeHnuansHoe ypaBHEHHE TIepeHOCa JSHeEprum B (opme
TeroThl, ypaBHeHue ypre-Kupxrodha u TerionpoBoaHOCTH.
CranoHapHblii  MEpPEeHOC  TEIUIOTHI  4Yepe3  IJIOCKHE U
MUIHHIpHYeCKUe cTeHKH. CodeTaHWe MEXaHH3MOB IEpeHoca
TEIUI0THI (TETUIONPOBOAHOCTH, KOHBEKIMH, H3ITy4EeHHS).
KonBekTuBHBIN mepeHoc TeIoThl. be3pa3smepHbie MepeMeHHbIe —
ynucna Hyccenbra, Ilekne, IIpanarns, ['pacroda, ®dypee. Pacuer
KO3(PHUIMEHTOB TEIJIOOTAAYH MPU BBIHYXKJIEHHOW W €CTECTBEHHOM
KOHBEKIIUH.

TeruiooOMeH  MpuU  W3MEHEHHWHW  arperaTHOro  COCTOSHHUS.
Konpencanust mapoB. ®opmyna Hyccenbra. TerumooOMeH mpu
KUTICHUH.

PanuanTHbIl Temuionepenoc. Bzaumuoe n3nyuenue ten. PaapuantHo-
KOHBEKTHBHBIM TIEPEHOC TEIUIOTH. PacdeT moTeph TEIUIOTHI
anmapaTaMd B OKPYKAIOLIYI0 Cpedy U TEIUIOBOW H3OJIALHH.
OCHOBHOE ypaBHEHHUE TEIUTONEpeIayuH.

2.3._Tennonepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHHUKAX.
Temnonepenaya B MOBEPXHOCTHBIX TEIJIO0OOMEHHHKAX.
ANTUTUBHOCTD TEPMUYECKUX CONMPOTHUBICHUH. CpenHss NBIKYIIas
cuna Temwtonepenaun. OmnpeneneHue cpenHeil MBIDKYIIEH CHUIBI B
ammapaTax pa3lIMYHBIX KOHCTPYKUMH. B3auMHoe HampaBieHne
JIBHYKCHUS TEIUIOHOCUTENEM. Pacuer TIOBEPXHOCTH
TETT000MEHHHUKOB.

Crioco0BI IOZIBOJIA U OTBOJA TEIUIOTHI B XMMUYECKOM TEXHOJIOTHH.
TpeOoBanus, mpeabsiBisieMble K TemioHocutensM. OOorpes
BOISHBIM  TIApOM, BBICOKOTEMIIEPATYPHBIMH  OpPTaHUYECKUMU
TETUTOHOCHUTEIISIMH, TOTIOYHBIMH ra3amu. CriocoOsr
anekTpoodorpeBa. OTBOA  TEIUIOTHI  BOMNOW, BO3AYXOM |
HU3KOTEMITePaTypPHBIMH TEIIOHOCHTEIISMU.

TernooOMenHbIe anmapaThl; ux kinaccudukamys. OCHOBHBIE THIIBI
TTOBEPXHOCTHBIX TEIUNIOOOMEHHUKOB (TpyOdaTtble, IUIaCTHHYATEIE,
ammapaTel € [EPEMEIIMBAIONIMMU  YCTPOHCTBAMH H  T.1I.)
CMecHuTenbHbIE TEIUIOOOMEHHUKH: TPaIdupHU, KOHICHCATOPHI
cMmemeHna. BpiOop ONTUMAanbHBIX KOHCTPYKIMHA W yCIOBUH
SKCIUTyaTaIllH TeTI000MEeHHBIX ammapatoB. OCHOBHBIE TEHICHIINN
COBEPIICHCTBOBAHMS TETDIOOOMEHHBIX alllapaToB.

[poneccel U anmapatsl pa3aeieHUs
TOMOI'€HHBIX CHCTEM (OCHOBHBIC
MacCOOOMEHHBIE TTPOIIECCHI)

3.1. OcHOBHBIE NOHATHS U ONPEACIEHU B Maccolepeaaye.
Knaccudukarms mporeccop maccooOMera. OCHOBHBIE TIOHSATHS U
ompenenenus. llpomeccsl co cBOOOAHOW ©  (PUKCHPOBAHHOM
rpaHunedl pasmena (a3 m ¢ pasmensromei (a3l IeperopoIKon
(memOpanoii). Hocutenn u pacnpenenseMsie BemecTBa. CrocoOs!
BBIpa)XEHMsI cocTaBa (as.

@OU3UKO-XUMHYECKAE  OCHOBBI ~ MAacCOOOMEHHBIX  ITPOIECCOB.
PaBHOBecHBIE YCIIOBHSI M ONpEAENEHHE HAIIPaBICHHUS MEepeHoca
BemectBa u3 ¢a3pl B (azy. Koaddummentsr pacnpeneneHus.
[NonsiTHe 0 Macconepeaade ¥ MaccooTaave.




KoHmeHTpaionHoe 1oje, TpaJueHT KOHIEHTPAlMH, OOIMA u
yIENBHBIA TOTOK Macchl. MonekymspHast TupQy3us B )KUAKOCTIX,
raszax (mapax) ¥ TBEp/bIX Telax.

3.2. MexaHU3MBI ITepeHoca Macchl.

YpaBHeHHE HEPa3phIBHOCTH /TSI IBYXKOMITOHEHTHOH CHCTEMBI.
Juddepennmanbaoe ypaBHeHHE KOHBEKTUBHOT'O TIEPEHOCA MACCHI B
OMHapHBIX cpeaax.

Juddy3nonHblil morpaHUYHBINA CIIOH; TPOGHIN KOHIEHTpauui u
CKOpOCTEl B TIOTOKAaX.

Koappuumentst MaccooTJauH. OcHoBHBIE MO/IeIIbHbIE
TIPE/ICTABIICHUS O MEXaHU3ME MaCCOOT/IauH.

MopnenupoBaHue KOHBEKTUBHOTO MaccoooMeHa. Yucna Hyccenbra,
Iexne, [Ipanntisa, @ypbe u ap., UX GUINICSCKUA CMBICI, aHATIOTHH
C TEIUIOBBIM IOAO0OMEM NPUMEHHUTENFHO K Tra3aM M JKUIKOCTSIM.
Pacuer kon(uIMEHTOB MaccooTnaud B ammaparax pas3JIMyHbIX
THIIOB 110 YPaBHEHUSIM ¢ O€3pa3MepHBIMU MepEeMEHHBIMHU.
Macconepenaua. OcHOBHOE  ypaBHEHHE  MaccolepeIayu.
CooTHOIlICHHE MEXAy Kod(hGUIMEHTaMH Maccolepenaud |
MaccoOTAa4H, aJUTUBHOCTh JAUGQPY3UOHHBIX CONPOTUBIICHUH.
WureHcudukanmst Maccorepesayd  MyTeM  BO3JEHCTBHS — Ha
JIMMUTHPYIOIYIO CTaIHIO.

BnusiHue ycnoBuit (Temmneparypsl, JaBiIEHMs, KOHLEHTpaluid) Ha
HarpapJieHUe MaccollepeHoca Ha rmpuMepax abcopOLUK; MPUHIIUIIEI
BbIOOpa a0COPOCHTOB.

3.3. ®azoBoe paBHOBecHe.

MarepuanbHplii  0allaHC ~ HEMPEepbIBHOIO  YCTAHOBHBIIETOCS
npoliecca Mpy Pa3InUHbIX CII0CO0aX BhIPAXKECHHS COCTABOB (ha3 ¥ UX
PacxonoB; ypaBHEHHS pabO4nX JIMHUMH.

[IpenenpHble KOHLEHTPALMM PACIpEAcIsIEMOr0o KOMIIOHEHTa B
oT/IaroIei 1 n3BJekaroniei (azax Jjsi IPOTHBOTOYHBIX MPOIIECCOB.
MaxkcumanpHO BO3MOXHAsI CTETIEHb M3BJICUCHUS, MUHUMAJBHBIN U
ONTHMAJIbHBIN PacXo/ibl U3BJICKAIOIIEH (a3bl.

3.4. Meronpl pacyéra pasMepoB MacCOOOMEHHBIX KOJOHHBIX
annaparos.

Pacuer momepeuHoro cedeHus (AuaMeTpa) KOJIOHHBI, MPEAETBHO
JOMycTUMasi ¥ SKOHOMMYECKH ONTHMAJIbHasi CKOPOCTH CILIOIIHOM
(a3bL

PanmonanbHbIA BEIOOp B3aUMHOTO HAIlpaBJICHUS IBIDKEHHS (a3 H
OpraHM3allid IIOTOKOB B MAacCOOOMEHHBIX ammaparax. Pacuer
MaccOOOMEHHBIX IPOIIECCOB M aNlapaToB Ul CUCTEM C OAHUM
pacrpenenseMbiM  KOMIOHEHTOM. (OCHOBBI ~pacuera  BBICOTHI
MaccOOOMEHHBIX allapaToB C HENPEPbIBHBIM U CTYMEHYAaThIM
KOHTakTOoM (a3. /IBa OCHOBHBIX MeETOZa pacdera: Ha OCHOBE
KOOQPHUIMEHTOB Maccomepeqadyd W Ha  OCHOBE  ITOHATHUSA
TEOPETUUECKOW CTYIEeHU pasnaeneHud. lloHdarve uMcna enuHuL
MIEpeHOCca U BBICOTHI €AMHUIIBI NTepeHoca. PakTop Maccomepenaym.
Cpennsia IBIKYIIAs CHiIa Maccollepenadn. BiansHue mpomoasHoro
NepeMEIINBaHN Ha CPEIHIOI0 IBIDKYIIYIO CHIIY MacCONEpeaadH.
Ipouenypa pacuera, ocHOBaHHash Ha OOBEMHBIX KOI(DPHIUECHTAX
Macconepenayn. [ padudecknii 1 aHATUTHIECKAN METOJIBI pacyera.
Pacuer BBICOTBI MacCOOOMEHHBIX alMapaToB CO CTYHNEHYAaThIM
KoHTakTOM (a3. DddextuBHOCTh cTymeHn 1Mo Mapdpu. CBs3b
gmcia enuHuIl epeHoca 1 okanbsHoro KI1/I crymern mo Mapdpu.
UucneHHBIH pacdeT «OT CTYNEHH K CTYNEHH» U ero rpagdudeckas
HMHTEPIPETALHS C UCTIOB30BAHIEM «KHHETHUECKOH JIMHAMY. YUeT
ctpykrypel motokoB u KIIJ| Tapemku. OcoOeHHOCTH pacdera
Tapesb4YaThIX KOJIOHH HAa OCHOBE TIOHATHS TEOPETHYECKOH TapEKH.
Yucio JIeHCTBUTENBHBIX u TEOPETUIECKUX TaperioK.
O} deKkTHBHOCT TapeIKu.

ParionaneHbIi BBIOOp B3aMMHOTO HANpaBlICHUS ABWXKEHHA (a3 u
OpraHM3aIi{ TIOTOKOB B MACCOOOMEHHBIX anmaparax.

3.5. Abcopbumst.




OO0Iye TPUHIMIBI YCTPOHCTBA U KIACCH(UKALMS AIapaToB Ui
MacCOOOMCHHBIX TIPOIIECCOB B cUcTeMaxX 'Ta3(map)-KUIKOCTh'.
OcobeHHOCTH KOHCTPYKIMiT abcopOepoB.

OCHOBHBIE TUIIBI U 00JIACTH IPHUMEHEHHUS a0COpPOEPOB: HACaIOUHbIE
W TapenbyaThie  KOJNOHHBI, ammapaThl CO  CIUIOUIHBIM |
CEKI[MIOHUPOBAHHBIM ~ 0apOOTaXKHBIM  CIIOEM,  ammapaThl ¢
JIMCTIEPTUPOBaHUEM YKUIKOCTH.

CxeMbl a0COpOIOHHO-TIECOPOIIMOHHBIX YCTAHOBOK C BBIJICIICHUEM
W3BJICUCHHOTO KOMIIOHGHTa W  percHepamueii  abcopOeHTa
(mecopOupell mpU TOBBIIICHHOW TeMIepaType, MOHMKCHHEM
JIABJICHHS, OT/TyBKOW HHEPTHBIM HOCUTENIEM).

3.6. Juctwwisiims. Pektudukanus.

PasgeneHne AUCTIUISLIMEH OJKHIKMX TOMOTEHHBIX CcMeced U
COKIDKCHHBIX ~Ta30B; OOJNACTH MpPUMEHEHHs U  OCOOCHHOCTH
TPOBE/ICHHSI IPOIIECCOB MPHU PA3THMIHOM JABICHUH.
[TapokuaKOCTHOE paBHOBECHE JUII CHCTEM C TOJHOH H
OrPaHMYCHHOW B3aMMHOW PACTBOPUMOCTBIO WM €r0 BIHMSHHE Ha
BO3MOKHOCTh ~ Pa3/IeiCHUs] KOMITOHEHTOB JIMCTHILISIIMOHHBIMHU
MeTomamu. Pacuer paBHOBeCHS 111 MICANBHBIX OMHAPHBIX CMECEil.
[pocTast u ppakMoHHAs NEperoHKa; MeperoHka ¢ nediermanuen.
MarepuanbHblii OajiaHc, pacdyeT BhIXO/a MPOAYKTA U €ro CPEAHETO
coCTaBa MpH IeperoHke OWMHapHBIX cMecedl. CXeMbl YCTaHOBOK.
TeruoBble OaNaHChl U pacueT PacxoA0B TEIUIOHOCUTENCH JUIS 3THUX
MPOILIECCOB.

Pektudukanus. @DU3NKO-XUMHYECKHE OCHOBBI W OCOOEHHOCTH
yCcIoBUH TpoBeleHHs TpoieccoB. (CXeMbl YCTaHOBOK  JUIs
HETPEPhIBHOW U NMEPUOANIECKON PEKTU(HUKALINK OUHAPHBIX CMECEH.
Oco0eHHOCTH yCTPOMCTBA anmapaToB (HACaJI0YHBIX U TapelnbyaThIX
KOJIOHH) U BBIOOpa PEeXKHMMOB MX paboThl NpH pekThdukaimu (1o
cpaBHeHHIO ¢ abcopOiueii). OcoOEHHOCTH YCTPOWUCTBA U BAPUAHTHI
PaboTHI HcapuTelei u aederMaTopos.

MonenupoBanie W pacyeT IMPOLECCOB U  ammapaTtoB IpH
HepepbIBHOW  pekThduKaluu OuHapHbIX cucteM. OCHOBBI
YHCIEHHOTO ¥ TpadoaHaIuTHIECKOr0 METOAOB. MarepualbHbli
6ananc. Paboune nuHuu. OnpeneneHre MUHUMAJIbHOTO U pabouero
¢ermoBoro umcna. TemnoBoil 0ajaHC U pacyeT PacxojioB
TEIUIOHOCUTENEH. IIpuHnmnbL TEXHUKO-YKOHOMHUYECKOU
ONTHMU3AIMH MIPH pacuere padodero (erMoBoro 4ucia, pa3mMepoB
ammapatypel M 3Hepreruueckux 3arpar. OCHOBBI pacuera
TapenIbyYaThIX M HACAJOYHBIX PEKTH(HKAMOHHBIX KOJIOHH.

[Iporecchl U anmapaTsl pa3aeacHus
TeTepOreHHBIX CHCTEM (OCHOBHBIC
THPOMEXaHUIECKUE MPOIIECChI)

4.1. Pasnenenne rereporeHHbIXx cucreM. OCHOBHBIE ITOHSATHS W
METOJIBL.

Knaccudukanms >KHIKMX M Ta30BBIX TETEPOTEHHBIX CHCTEM:
CYCTIEH3UM, 3MYIbCUH, II€HBI, IBUIM, TyMaHbl. MaTepHanbHbIN
0aaHC MPOIECCOB pa3AEIeHNs TeTEPOreHHBIX CUCTEM.

Onernka »(pQEKTHBHOCTA M BHIOOp ONTHUMANBHBIX IIPOIECCOB U
annapaToB I pPa3JeieHHs TeTepOreHHbIX CMECEH.

4.2. OCHOBBI TEOPHUH OCAKIEHMUSI.

Paznenenue JKUIKNX ¥ Ta30BBIX CHCTEM B II0JIE CHIJI TSDKeCTH. Pacuer
CKOpOCTEil CBOOOTHOTO ¥ CTECHEHHOT'O OCaXKICHUSI TBEPBIX YACTHUI]
1apooOpa3HON M OTIMYHBIX OT Hee ()OPM B TIOJIE CHITBI TSKECTH.
IIpouecchl oTcTaMBaHMs W YCTPOMCTBO amnmapaToB pa3JelieHUs
CYCIIEH3U, SMYyJAbCUI U NbUIEH. PacyeT moBepXHOCTU OCAKIAEHUS U
TPOU3BOJUTENIBHOCTH OTCTOMHUKOB. YCTPOWCTBO M JEHCTBUE
OUKIOHOB (TIPOCTHIX U OaTapelHBIX ), THAPOLIUKIOHOB.

4.3. TeueHWe S>KUIKOCTH 4Yepe3 HENOJBWKHEIC 3EPHUCTBIE U
IICEBJIO0XKIDKCHHBIC CIIOH.

3HaueHWe THAPOIMHAMHKH 3EPHUCTBIX CIIOEB B IPOIECCAX
(uITBTpOBaHMS, TEIJIO- M MacCOOOMEHa, TeTePOreHHOr0 KaTajin3a U
ap. OCHOBHBIE XapaKTEPUCTUKM OTHX CJIOEB: MAWCIIEPCHOCTS,
ylenbHas TOBEPXHOCTh, MOPO3HOCTh, SKBUBAJCHTHBIA THAMETP
KaHaJoB. Pacuer TruapaBIMYecKOro  CONPOTHBIECHHUS  CIOSL.




rI/I}_'[paBJ'II/I"IeCKOG COIPOTHUBJICHUC CJIOCB HACAJIOK IMPOMBIINUICHHBIX
Macco- U TEII000OMEHHBIX armapaTos.
Pexnmvbr TCUCHUA IIOTOKOB B HacaaO4YHBIX KOJIOHHAax.

I'mppaBnuueckoe  COMPOTUBJICHHWE,  SABJIEHUS  MOJABHUCAHUS,
3axJIcOBIBaHUSI W WHBEpCHUM (a3 M pacueT COOTBETCTBYFOIIHX
CKOpOCTEH.

TunponrHaMuKa TICEBIOOKIKEHHBIX (KHIANMX) cioeB. O0macTh
MPUMEHEHUS  TICEBIOOKIDKCHUS. (OCHOBHBIC — XapaKTEPUCTHKU
TICEBIOOKIKCHHOTO COCTOSHUS. [ MapaBIMIecKOe CONPOTHBRIICHHE.
Pacuer ckopocTeil TICEBIOOKMKEHUS W CBOOOTHOTO BHTAHWS,
BBICOTHI TICEBIOOKIDKEHHOT0 C10si. OMHOPOIHOE M HEOTHOPOIHOE
[ICEBIOOKIKEHHE. OcobeHHocT IICEBIO0KMKEHUS
TOJUIUCTIEPCHBIX cI0eB. [IHEBMO- M THIPOTPAHCIOPT 3EPHUCTHIX
TBEPJIBIX MAaTEPHAJIOB.

4.4, ®wibTpOBaHUE CYCIIEH3UI M OYUCTKA Ta30B OT MbUIEH.
Criernrdrka oOBeICHHUS 0CAKOB KaK 36PHHUCTHIX CIIOCB: CKUMACMBIC
U HECKUMAaeMble OCAaIKd. BHIbl (HIBTPOBATBHBIX MEPETOPOJIOK.
®DakTOpHI, BIHSAIONINE HA CKOPOCTh (QPHIbTpOBaHUsA. DUIBTPOBaAHUE
MPU TIOCTOSTHHOM CKOPOCTH (PHJIBTPOBAHHUSA. DKCIEPUMEHTAIBLHOE
oIpeeIiCHUE KOHCTaHT YpaBHECHUS (GWIBTPOBAHUSL.
Krnaccudukanumss u ycTpolCTBO OCHOBHBIX THIIOB HENPEPHIBHO U
nepuonuuecky  pabortarommx — QUIBTPOB U (HIBTPYIOLIMX
HEHTPUPYT.

CojaepikaHue 3aHATHII CEMHMHAPCKOI0 THIIA

HaumenoBaHue Tem (pa3jiesioB)

Tun Coz[epmalme 3aHSATHIA CEMHUHAPCKOIro TUIIA

I'uapoanHamMuueckue TMPOIECCH U
anmapaThl XUMHYECKON TEXHOIOTUU

I13 | OcHoBHBIE CBOICTBa >XKHUAKOCTeH M ra3zoB. PazmepHocTH
BENWYMH. Pacder IIOTHOCTH M BA3KOCTH KHIKOCTEH H
rasos.

YpaBHEeHME HEpa3pbIBHOCTH IOTOKAa. MaccoBbll U
00BEMHBIA pacxofbl, CpeAHss CKOpPOCTh. PacmpeneneHue
CKOPOCTEH 10 IONEPEYHOMY CEYEHHIO KaHaja. Pexumbl
TEUEHHUSI )KUJIKOCTEHN U Ta30B.

I'mppocratuka. OCHOBHOE ypaBHEHHE TI'HAPOCTATHKH.
3akoH [lackams. IlpakTudeckoe NPHIIOKEHHE 3aKOHA
ITackans.

Wneansnas xxunxocts. [Ipumenenue ypaBHeHus: bepHysum
JUIL  pelleHus IpakTHyeckux 3azad.  OmpereneHue
pacxomoB ¢  IOMOMIBIO  JIPOCCENBHBIX  HPHOOpOB.
Hcredenne )XxUAKOCTH U3 COCYAA.

Pacuer THIPOIMHAMHUYECKOTO COIPOTHUBJICHUS
TpyOONpPOBOZOB. YUET pPEeKHMOB TEUCHUS IKHUIKOCTEH,
IIEPOXOBATOCTH CTECHOK TPYyO0 W WX KPHUBM3HBL, IIPH
Pa3NUYHBIX PEXUMaXx.

Pacuer mapameTpoB HAacocoB: IMPOM3BOAWTEIHHOCTH,
HAaropa, MOIIHOCTH, BBICOTHI BCACBIBAHMUS.

PaboTa Hacoca Ha THAPaBINYECKYIO CeTh. BRIOOP HAcOCOB.

TemoBsle mporieccsl U ammapaThl
XMMHYECKOH TEXHOIOTHH

II3 | DHeprerndeckne OamaHCH B TEIDIOOOMEHHBIX ammapaTax
0e3 M3MEHEeHHS W C M3MEHEHHEM arperaTHOTO COCTOSHHS
TEIJIOHOCUTEIICH.

Pacuer nBwxkymed cunel Temionepenayd. BzanmHoe
HaTIpaBJICHUE IBMYKEHUS TEITOHOCHTEIICH.

YpaBHeHU TEIUIOTIePeIavH. Koaddrmmentsr
TEIUToNepejaud M TEIUIOOTAaul. Pa3MepHOCTh, TOPSIOK
BEIMYMH. PacueT moBepXHOCTH TEIIOOOMEHA.
TemnonpoBoaHoCcTh. Pacuer TEIIOBBIX TOTOKOB U
npoduieil  Temmepatyp TpH  TEPEHOCE  TEIUIOTHI
TEIUIOMPOBOAHOCTHIO uepes OIHOCJIOMHBIC u
MHOI'OCJIOMHbBIE INIOCKHE CTEHKHU.

Pacuer xorddummenTa Temionepenadnd uepe3 ypaBHEHUE
aJTMTHBHOCTH TEPMHUYECKIX CONPOTHBIICHUH.




OpueHTHPOBOYHBIN u TIOBEPOYHBIN pacyer
TETI000MEHHHKOB ULt TIPOIIECCOB TIOI0TPEBa,
OXJIQKIEHHS, KOHACHCAIINH M NCTIApEHHSL.

3. | TIporeccrl u ammapathl pa3IeiICHUs 113 CrocoObl  BEIpakeHUs cocTaBa (a3. PaBHOBecHEIC
TOMOTEHHBIX CHCTEM (OCHOBHBIE KOHIEHTpalyy. 3aKkoH [ eHpu.

MaccoOOMEHHBIE TPOIIECCHI) Hampasnenne wmacconepenauu. Iloctpoenne paboumx u
PaBHOBECHBIX JIMHUW Ha MpPHUMEpPE IMporecca adCopOIHH.
JBIoKyIas cuiia MaccorepeaadH.

MatepuansHblii  OamaHc mporecca abcopOuuu. Pacuer
pacxomoB  TOIJOTHTENSI W WHEPTHOIO  HOCHTEJNS.
MuHMMaIbHBI pacxo]] MOTIOTUTENS.

Pacuer  BBICOTBI ~ MacCOOOMEHHBIX  anmapaTroB  C
HEeTIPEephIBHBIM KOHTAKTOM (ha3.

Pacuer koauimeHTOB MaccooTnaun U Maccorepeiavm.
AUTUBHOCTB U Y3UOHHBIX CONPOTHBIICHUI.

Pacuer  BBICOTBI MaccoOOOMEHHBIX  amNmapaTtoB €O
CTYIEHYaThIM KOHTakTOM (pa3. DPPEeKTUBHOCTH CTYIEHU
1o Mapodpu.

Pextndukanus OuHapHbIX cMeceil. PaBHOBeCHbIE JaHHEBIE.
OtHocuTenbHas JeTy4ecTb. MarepuanbHbIi OanaHc.
HenpepsiBHas peKTUd KA JIBYXKOMITOHEHTHBIX
cMecedl. MuHMManbpHOe W pabouee (HIErMOBOE YHCIIO.
YpaBHeHUs paOb0OYUX JTHMHUIA.

TeroBoit  OamaHc  peKTU(HUKALMOHHOW  KOJIOHHBI.
TeruoBble HArpy3KH UCTIAPUTENS U AedierMaropa.
OmnpejeneHne OCHOBHBIX Pa3MepOB PEKTH()UKAIMOHHON
KOJIOHHBI C HEIPEPLIBHLIM 1 CTYIIEHYATbIM KOHTAKTOM (1:)3,3.
4. | Ilpoueccsl U ammapartbl pa3ieeHHs I13 | Pa3zgeneHune TeTEpOreHHBIX CHUCTeM. MarepuanbHbINA

TeTEePOreHHBIX CHUCTEM (OCHOBHBIE Oananc. Pacuer pacxofioB MOTOKOB.
THIPOMEXaHUYECKHE MTPOIECCHI) Ocaxnenue. DIEMEHTHl  pacdeTa  ammapaToB UL
OCaXKICHMS.

OneMeHTsl THIPOJVHAMMKH HEMOJBMKHBIX 3CPHUCTBIX
CJIOEB U IICEBJOOKHKECHHUE.

OunpTpoBanKe. DieMeHTHl pacyeTa  (GUIBTPOBAJIBHBIX
annaparos.

CopepxxaHue cCaMOCTOATEIbHOM padoThI

HanmeHnoBanue TeM (pa3/ieioB) Coaep:xaHue caMOCTOSITETbHOI PadoThI

1. | Tunponunamuueckue mporeccel u | [loBTopeHme — jekumoHHOro  marepuaia.  [logroroBka Kk
annapaTthl XUMUYECKOM TEXHOJIIOTHH | MPAaKTHYECKUM 3aHATHAM
2. | TemnoBbie mporecckl u ammapatel | [loBTopeHue — JeknuoHHOro — Martepuaia.  [logroroBka K
XMMHUYECKOH TEXHOJIOTHH MPaKTHYECKUM 3aHATHAM
3. | poueccer u anmapatel pazaencuus | [loBTopeHre  JEeKIMOHHOrO — Martepuaia.  [loaroroBka K
TOMOTEHHBIX CHCTEM (OCHOBHBIE | MPAKTHYECKUM 3aHATHAM
MacCOOOMEHHBIE MTPOIIECCH)
4. | Ipoueccs! n anmapatsl pa3neneHus | [loBTopeHne — meknuoHHOro — MmaTtepwana.  [lomroroBka K
TETEPOTeHHBIX CHCTEM (OCHOBHBIE | MPAKTHYECKUM 3aHATHAM
THIPOMEXaHUIECKHUE ITPOIIECCHI)
3. OueHo4yHble MaTepuajbl /Jisl TPOBeIEHUS] TEKYUIero KOHTPOJS YCIeBAeMOCTH M
NMPOMEKYTOYHOH ATTEeCTANMH 00y4al0IUXCs M0 JUCHUILTHHE (MOLYJII0)
IIo JUCHUITIIMHEC (MOIIYJ'II-O) NpeaAyCMOTPCHBI CIICAYIOIIHUEC BUJBI KOHTPOJISI KadCCTBa

OCBOCHHA:

° TGKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH,

® [IPOMCIKYTOHUHAA aTTCCTAlUA 06yqa}oumxc;1 IO JUCHUIIIIMHE (MOI[YJ'IIO).
3.1. OueHoyHble MaTepHaJbl VIS NPOBEJAEHUs TeKYlleil aTrecTauMd MO JMCHUILIMHE

(MoayJ110)
Ne | KonrTposupyemblie TeMbl (pa3esibl) HanMeHoBaHMe OLIEHOYHOTO CpeCTBa
n/n
1. | TumponuHamMuYecKue TMpoIecch u ammapartsl xuMmudeckoil | Keiicel. KoHTpomnbHas paborta
TEXHOJIOI' M1




2. | TemnoBble MpOIIECCHI U anmaparhkl xumudyeckoit Texuonornu | Keiicel. KonTponbHas pabora
3. | Ipouecchl u ammapaThl paszeneHus romoreHHbix cucteM | Keiicel. KonTponbHas pabora
(ocHOBHBIE MAaCCOOOMEHHBIE TIPOIIECCHI)
4. | TIpomecchl u ammapaThl pa3jeneHus rereporeHHsix cucreM | Keticel. Kontponbhas pabora
(OCHOBHBIE THIPOMEXAHHYECKHE TPOIECCHI)

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WJIN WHbIe MATEPHAJIbI, HEOOXOAMMBIE IS OLIEHKH
3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONbITA eATEJbHOCTH B MpoLecce TEKyLero KOHTPOJI
ycneBaeMoCTH

Keiicol (cuTyanuu 1 3a1a44 € 3aJaHHBIMHU YCJIOBUSIMH)

3anayva 1

MeToa0oM JIMHEWHOW UHTEPIOJISAINY 110 TAOJIMYHBIM JAHHBIM ONPEICIUTh TUIOTHOCTh U BSI3KOCTH
OpraHu4ecKoi KuaKocTH (0eH3oin) mpu temmneparype 23,6 °C.

3anava 2

MeToaoM MOCIeN0BATENbHBIX JTUHEHHBIX HHTEPIOJSAIUNA OMPENETUTh TUIOTHOCTh U BSI3KOCTH
BOJIHOTO pacTBOpa 3TaHojia mpu temneparype 14 °C, ecnu maccoBas 10 pacTBOPEHHOTO
BeliecTBa B pactBope 43 %.

3anauva 3

OnpenenuTh TUIOTHOCTh W BS3KOCTH MApOB, MOJYYCHHBIX ucrapeHueM 43 %-ro (MaccoBbie %)
pactBopa 3Ta”ona. Temneparypa napoB 100°C, naBienre HOpMaIbHOE aTMOC(hEpHOE.

3anaya 4

AtmocdepHoe naBieHue coctaBiger 750 MM pr. cr. Ompenenure abCONIOTHOE AaBJIEHUE B
peaxkTope, eciu:

a) peakTop paboTaeT Mmoj U30BITOYHBIM JaBJICHUEM, a TTOKAa3aHUsI YCTAHOBJIEHHOTO HAa PEaKTope
MaHOMETpA COCTABJIAIOT 2 KI'c/cM?;

0) peakTop paboTaeT Mol BaKyyMOM, a MOKa3aHUs YCTAHOBJICHHOTO HAa pEeaKTope BaKyymMMeTpa
coctaBiisitoT 500 MM pT. CT.

3amauya 5

OnpenenuTh BBICOTY CTOJI0a XUIKOCTH, eciu B TpyOoke Toppuuemnu (pTyTHOM OapomeTpe)
KCIMOJIb30BaTh BOAY BMecTO pTyTH. Pacuér mposectu s Tpéx temmeparyp 20, 60 u 90 °C.
ATtMochepHOe HaBICHUE MPUHSITh PaBHBIM 745 MM PT. CT.

3amaua 6

Macca KoJOKOJIa MOKpOro raszoxpaHuiumia (rasroipaepa) coctabiser 2900 kr. [uametp
kojiokoma 6 M. O0bém razoxpanuiuma 200 m3. BeucanTe M30BITOYHOE JaBICHUE BHYTPH
ra3oXpaHuiIUIa U Maccy COJIepKallerocs B ra3oxXpaHuinile MeTana. Temneparypa merana 20
°C, BHemIHee aTMocdepHoe naBieHue 745 mm pr. cT. 3amava 7

Bonanblii pacTBOp amMMuaka HepekayuBaeTcsl 1Mo TPyOONpoOBOAY B COCEIHUM IIeX MPU MOMOIIU
MOHTEXI0. EMKOCTB, B KOTOPYIO TIOCTYIAET PacTBOP, HAXOAUTCA Ha 6 M BBILIE YPOBHS PacTBOpa
B MOHTEX10. COMpOTUBJICHHE, KOTOPOE MPEOJ0JEBAET PACTBOP, ABHUrasiCh MO TPYOOIPOBOIY,
coctapnser 15 klla. M30bITOuHOE HaBiieHHEe a30Ta, [MOJaBAEMOr0 B MOHTEXKIO, COCTaBIsIeT 2,5
krc/cM2. OnpenenuTs a0CO0THOE JaBJIeHUE B EMKOCTH, €ClIU aTMoc(epHoe naBieHue papHo 750
MM PT. CT., a IIOTHOCTb 25 %-To (Macc.) pacTBopa aMmuaka rpu 25 °C cocrasuser 907 kr/m°,
3anava 8

ITo Tpy6ompoBoay nuamerpom 38x4 mm mpu temneparype 20 °C nepekaunBaercs Boaa. Pacxon
BOJIbI COCTaBIsET 6 T/4. OmpenenuTbh CKOPOCTh BOJIBI B TPYOOMpPOBOIe U KpuTepHii PeiiHonbaca.
3agaua 9

s ycnoBuii 3aauu 8 ompenenuTh KOd(QOUIMEHT THIPABIMYECKOTO TpeHHs (Kod(hdUireHT
Hapcu), ecnu TpyOOMpoOBOJ CTaJbHON € HE3HAUUTENbHOW Kopposuei. OmnpeaenuTs MoTepu
JaBJICHUS U HAmlopa Ha TPeHHe, eciiy oomias aiuuHa Tpyoonposoaa 20 M.

3agaua 10

Jns ycnoBuid 3ajaun 8 ONpeeNuTh NOTEPU JIABJICHUS M HAMopa Ha MECTHBIE COMPOTHUBIICHUS,
eclii TpyOOIpOBOJIE YCTaHOBIEHBI: Auadparma (¢ auamerpoM otBepcTHs 15,87 MM), KOJIEHO-
YTOJIbHUK (4 1IT.), HOPMAJIbHBIM BEHTUJIb.

3agaua 11




s yenowii 3amad 8-10 ompenenuth o0IIMe MOTEpU JABICHUS M HAMOPa B TPYOOIPOBOJE, a
TAaK)K€ JIaBJICHHE B MOHTEXIO, C IOMOIIbIO KOTOPOTO OCYIIECTBIISIETCS TPAHCHIOPTHUPOBKA
KUIKOCTH. EMKOCTB, B KOTOPYIO TIOCTYTIAET KUIKOCTh, HAXOAUTCS 101 H30BITOUHEIM JIaBICHAEM
0,2 xrc/cMm? 1 pacrioniokeHa Ha 5 M BbIlie. ATMocdepHoe naBiaeHue 760 MM. pT. CT.
3anaua 12
IleHTpOOEKHBII HAcOC TEepeKaYMBacT BOAY M3 HIDKHEH EMKOCTH B BEpxHIOI. Temmeparypa
xuakoctu 20 °C, pacxoja KUIKOCTH 6 T/4. JlmameTp BcachiBaromiero TpyoompoBoia 45x4 MM,
TUaMETp HarHeraTeabHOTo TpyOompoBoaa 38%4 mm. BeicoTa OT ypoBHS XKHUAKOCTH B HUXKHEH
€MKOCTH JI0 BEpxHEH TOUKM mnoabéma skuakoct 10 M. ['mapaBiaudeckoe CONMPOTHUBICHUE
Har"erarenbHoi smHuu 0,5 artu. Ilorepu Hamopa Bo BcackiBatome auHuu 2,5 M. HuxwHas
€MKOCTb OTKpBITa B aTMOC(epy, BEpXHsst EMKOCTh HAXOAUTCS 101 U30BITOYHBIM JaBieHueM 100
klla. Onpenenuts Harop Hacoca.
3anava 13
Jnst ycnoBuit 3amaum 12 ompeaenuTbh aOCONIOTHBIE JaBJIEHUS BO BCACHIBAIOIIEM U
HarHeTaTeJIbHOM TaTpyOKe Hacoca, eciau atMmocdepHoe naBieHue 755 MM pr. cr. Takxke
OTIPENIeTTUTh TIOKa3aHUsI BaKyyMeTpa (B MM PT. CT.), €CIIM MAaHOMETP TOKa3bIBa€T M30BITOUHOE
nasnenue 2,2 krc/cm? Ilpu pacuére NpUHATH, YTO TOUKA MOJKIIOYEHHS] BAKYyMeTpa HaXOJIUTCS
Ha OJTHOM BBICOTE C HACOCOM, a TOYKa MOJKIII0YeHHsI MaHoMeTpa Ha 0,5 M BblIllle Hacoca.
3anaya 14
Jns ycnoBuil 3amaun 13 ompenenuTh BBICOTY BCACHIBAIOLIEH JIMHUM, 3allac Ha KaBUTALMIO U
MaKCUMaJbHYI0 BBICOTY BCACHIBAIONICH JIMHWH, €CJIM YacTOTa BpaIEHHUs Baja MEHTPOOEIKHOTO
Hacoca 2900 06/muH. CpaBHUB BBICOTY BCACHIBAIOIICH JIMHUHM C MaKCUMaJIbHBIM €€ 3HAYCHHEM,
CeNaTh BBIBOJI O BO3MOXKHOCTH PabOThI HACOCA B 33/IaHHBIX YCIOBHUSX.
3amaua 15
[To rumpaBaMvecKOi ceTH TpeOyeTCs MepeKaunBaTh BOY, PacCX0 ] KOTOPOM COCTABIISIET 25 T/4 mpu
temmneparype xkuakoctu 20 °C. CkopocThk BO BcachiBaoIieM Tpydomnposoe 1,5 m/c,
CKOPOCTh B HarHeTatelIbHOM TpyOorpoBonae 2,5 M/c. BeicoTa OT ypoBHS KHUAKOCTH B HUKHEH
€MKOCTH JI0 BepXHEH TOUKH nmoabéMa skunkoctu 35 M. [lotepu Hamopa B cetu 27 M. AGcooTHOE
naBineHue B HwkHeW émkoctu 100 klla, abcomoTHOE nmaBieHWe B BepxHEW EMKOCTH 2,2 aTa.
Onpenenuth MPOU3BOIUTEIBHOCTh CETU U HANOP, HEOOXOIMMBIM IJIsl JaHHOM ceTu, moo0paTh
LIEHTPOOEKHBIN HACOC JIJIs1 PaOOTHI HA JAHHYIO CeTh ¢ 4acToToi 2900 06/MuH.
KonTpoabHas padora Nel (mo pasgeny 1)
3AJJAYA Nel
LenTpoOexHbIil Hacoc MOJAET BOAY U3 OTKPHITOrO 0aka 1o HOBOMY CTalIbHOMY TPYOOIIPOBOAY C
npou3BoauTenbHOCTEIO 30 M3/u m Hamopom 60 M Box. cr. Temmeparypa Boasl 50°C.
Atmocdepnoe nasienne 0,94 atm (dpuszmdeckux). Jlmamerp BcaceiBaromieit suaun 1084 mm, eé
mrHa 10 M. MecTHBIMH CONTPOTHBIICHUSMH Ha BCACBIBAOIIEH JTMHUU MOXKHO MPEeHEOpeyb.
OITPEAEJINTD:

1) IpenenbHYO BHICOTY BCAChIBAHUS BOIBI TP KABUTAI[MOHHOM MOMpPaBKe 2,2 M BOI. CT.

2) MorHOCTh Ha Baity Hacoca, eciu ero noubii KITJ] cocraBnser 0,7.

3) Kak u3MeHHUTCsl MOIIIHOCTh HACOCa, €CJIM YacTOTa BpAIllCHHs YBEIUYUTCS B ITOJTOPA pasa.
3ATAYA Ne2
[TnyH>KepHBI HacoC MPOCTOro (0AMHAPHOTO) EHCTBUSA epekaunBaeT mpu Temmeparype 20°C 12
T/4 KUJIKOW cMecH uMmeroned Bsa3kocTh 7,2 cll3 m cocrosmeit nz 50% (macc.) meranona, 30%
(macc.) rmunepuHa u 20 % (macc.) Oyranona. CMech TpaHCIOPTUPYETCA IO CTaTbHOMY
TpyoonpoBoy nruamerpom 60013,5 MM 1 1MHOM 62 M U3 EMKOCTH ¢ aTMOC(EPHBIM JIaBJICHUEM B
anmapart ¢ u30bITOUHBIM AaBiieHueM 1,1 atu. Beicota moabséma xuakoctu 18 m. Ha tpybonpoBoae
uMeetcs 3 KoyieHa (yroipHHKa) mof yriaom 90°, nBa otBoma moa yrioMm 45° (Ro/d = 2), nBa
HOPMaJIbHBIX BEHTHUJISI M OJIMH BEHTWJIb C HAKIOHHBIM IIMUHJEIEM (MPAMOTOYHBIN). [IpuHATH
ob6muit KITJI nacoca pasubm 0,65, KII/ nurarens c¢ nepenaueit 0,815, koadduument 3amaca
MOITHOCTH Ha BO3MOJKHbIE Tieperpy3ku 1,17.
ONPEJEJINTD:
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1) CkopoCTb )KUIKOCTH B TPYOOTIPOBOJIE M KpuTepuii PeitHonbaca.
2) HeoOxomuMblii 11 JIaHHOW  CeTM  HAMoOp HAacoca H  HOTPeOIsIeMyro
AIIEKTPOBUTATEIIEM MOIIHOCTb.
3AZTAUA Ne3
B tabnune nmpuBeneHa 3aBUCHMOCTH HAropa LEHTPOOEKHOT0 Hacoca OT MPOU3BOAUTEIBHOCTU
mipu grcie 060potoB 1450 06/mMuH, B3sTast U3 €ro MacrnopTa.

[TpoH3BOIUTEIBHOCTE  [T/CEK 0 2 4 6 3 10

Harmop M. Box. cT.  |17,5 16 15 13 11 3

Bona u3 émkoctu B pezepByap noga€rcs HaCOCOM 10 HOBOMY CTaJIbHOMY TPyOONpOBOy JUIMHOM
15 M u guameTrpom 88,514 MM, uMmeronieMy 3 moBopoTa (0TBO/IA) MO MPSAMBIM YIIIOM C PAIUyCOM
3akpyraeHuss 160 MM M OOuH HOpMaibHbIH BEHTUIb. CONPOTHBIEHHEM BCACHIBAIOLIETO
TpyOOIIpoBOia MpEeHEOpeYb.
OITPEJIEJIMTh: CMosKeT i 3TOT HACOC MOJAATh M3 OTKPBITOH éMkocTh 28,8 M3/4 Bojbl TIpH
temreparype 20°C B pesepByap, Haxoaduuics noa AasiaeHuem 0,75 aTu, pacrosioKeHHbIN Ha 7
M BBIIIIE.
3AJJAYA Ned
[TnyHxepHbIil Hacoc MPOCTOro (0JMHAPHOTO) IEHCTBUS € AUAMETPOM IUTyHxKepa 250 MM, X0/10M
ero 400 mm u yuciom obopotoB 100 06/mun npu Temneparype 20°C nepexaunBaet 1800 n/MuH
10%-ro pacTBOpa €IKOTO HATpa U3 OTKPHITON EMKOCTH B amiiapar, HaXOSIIUHCS 10T TaBJICHUEM
7 atH, pacnonokeHHbIM Ha 20 M BbIe EMKocTH. MomHOCTh Ha Bairy Hacoca 39 kBt. Manomerp
Ha HarHetarejlbHOM MaTpyOke Hacoca mokaspiBaeT 10 atu, a BakyyMMeETp Ha BCAaChIBAIOIIEM
natpyoke mokassiBaeT 300 MM pT. CT. (MAHOMETP M BaKyyMMETp NPHUCOEIMHEHBI B TOYKaX,
MPaKTUYECKHU HAXOAIIMXCS Ha OJTHOU BBICOTE).
OITPEJIEJINTD:
1) O6wémusiit KI1/] Hacoca.
2) HeoOxomuMblii 17151 TaHHOM ceTH Harmop Hacoca u mosubii KIT/I Hacoca.
3) IMotepro Hamopa (THAPaBIMYECKOE COMMPOTHBIICHHE) B TPYOOITPOBOIE.
3ATAYA Ne5
[To TpybompoBoay nuamerpom 41[11,5 MM co 3MeeBHKOM NepeKkauynBaeTcsi CHU3Y BBepx 98%-as
cepHas kucnorta npu temneparype 70°C B konudecte 8 1/4. [lepen 3MeeBUKOM JaBiieHUE, MO/
KOTOPBIM HaxXOAWUTCS cepHas Kuciora, cocrtaBiser 0,9 atu. Ha 3MeeBuKe ycTaHOBIIEHBI /1Ba
HOpPMaJIbHBIX BeHTWI. Pa3Mepbl 3MeeBUKa: [uaMeTp BUTKA 1,5 M, 4MCIIO BUTKOB 8, IIar BUTKa
paBeH YeThIPEM HAPY)KHBIM JTuamMeTpaM TpyObl. TpyObl CTaabHbIE C HE3HAYUTEIBHOW KOPPO3UEH.
OITPEJIEJINTD:
1) CxopoCTb KMIKOCTH U KpuTepuii PeliHobaca.
2) JlnuHy 3MeeBUKa ¢ y4ETOM Ilara BUTKA.
3) [lokazanus (B MM. pr. ct.) U-00pa3HOro MaHOMETpa, YCTAHOBICHHOTO Ha BBIXOJC U3
3MEEBUKA U COEAMHEHHOTO C aTMOC(EPOH.
3AJJAYA Ne6
LlenTpoOexHbII HacOC MepeKayrBaeT B KOTEIbHYIO BOISHON KOHAEHcAT ¢ TeMiieparypoit 60°C
coOuparomuiics B nexe B konudectse 50 M%/4. CTanbpHas BecachiBaolas Tpy6a Hacoca IMaMeTpoM
109004 mm, oOmieli TMHON 6 M UMeeT JIBa MOBOpOoTa (0TBOJIA) C paarycoM 3akpyrieHus 150 MM
(mox yrnmom 90°) u npuémHBIA KinamaH, Kod(pQUIMEHT COMpPOTUBIEHUS KOTOpOro 2,5.
AtmocdepHoe naBieHue paBHo 760 MM pT. CT.
OITIPEAEJINTDH: MakcumanbHO BO3MOKHYIO BBICOTY YCTAHOBKM Hacoca HaJl YPOBHEM BOJBI B
cOOpHOM KOJIOJIle KOHJAEHCaTa, MIPUHSB, YTO JIaBJI€HUE BO BCACBHIBAIOLIEM MaTpyOKe Hacoca BO
n30exaHue KaBUTaILMK JJOJDKHO ObITh HEe MeHee uyeM Ha (0,2 aTH Bblllleé MUHUMAJIBHO BO3MOKHOTO.
3AJJAYA Ne7
Hns momaun OeH3ona, uMmeroriero temmeparypy 10°C, Ha Bepx peakIMOHHOW KOJIOHHBI,
HEOO0XO/IMMO YCTAaHOBHUTh y €€ OCHOBaHHUS IIEHTPOOEXHbI Hacoc. BpicoTa KOJOHHBI 16 M.
KomnuectBo mnonaBaemoit skuakoctd 1020 kr/mMuH. BHyTpeHHUE 1uamerp CTajJbHOTO
TpyOOmpoBOJIa ¢ He3HAUUTENbHOU Koppo3ueit 105 mM. M30bITouHOE 1aBeHnEe B BEpXHEH 4acTH
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kosoHHbI 0,5 atu. Ha TpyGorpoBoae MMEI0TCs: HOpMAJIbHBIM BEHTUIIb ¥ TPU IIOBOPOTA MOJT YTIIOM
90° ¢ pagrycom 3akpyraeaus 210 mm. Obmas qymHa Tpyoonposoaa 22,5 m. O6mmit KI1J] nHacoca
NpUHATH paBHbIM 0,65.
OITPEAEJINTD:

1) CKopoCTh KUAKOCTH B TPyOOIIPOBOJIe U KpuTepuii PeitHonbca.

2) IToTepu Hamopa Ha TPEHUE U MECTHBIC COMTPOTUBIICHHS.

3) HeoOxomuMblii 17151 TaHHOM CETH HAIop Hacoca W MOIIHOCTh Ha Bally Hacoca.
3AJJAYA Ne8
LlenTpoOEXHBII HACOC TIEPEKAUYMBACT BOAY M3 pe3epByapa o0 HOBOMY CTaIbHOMY TPYyOOTIPOBOIY
B OTKPBITYIO €MKOCTb, PacIoJiokeHHy0 Ha 18 M Bbime. Ha tpybompoBone mmeercst GuibTp,
JIEBSITH YTOJBHUKOB (KoJieH) o 90° u 1Ba HOpMaJbHBIX BeHTHIIS. Jnamerp TpybonpoBoaa 5613
MM, ero juimHa (kpome 3meeBuka) 76 M. KoadduumeHt compoTuBieHus QuibTpa paBeH 25.
KonnuecTBo mpuKaunBaeMoii BojibI cocTapiser 16 m°/4. Temmepatypa Boasr 15°C. KITJ] nacoca
0,6, nBurarens 0,95.
OITPEAEJINTD:

1) CkopOCTb KUAKOCTH B TPYOOTIPOBOJIe U KpuTepuii PeitHonb aca.

2) HeoOxomuMblii 1Sl TaHHOM CETH HAIOP HACOCA U MOIIHOCTb JBHUIATEIIs.

3) Kak M3MEHUTbCS MPOM3BOAUTEIBLHOCTh, HAOP M MOIIHOCTh HACOCA, €CIM YHCIIO

000poTOB pabouero kojeca Oyaet yBenudeHo Ha 20%.

3AJJAYA Ne9
[TopirHeBoO#t HACOC TBOMHOTO JIEWCTBHUS 3aCachIBAET TOJIYOJ M3 EMKOCTH, PACIOJIOKEHHON HIKE
Hacoca Ha 5 M. ATmocdepHoe naBienne coctaBisgeT 9500 mm BoasiHoTO cTo0a. [loTeps maBneHus
3a CUET TPEHUsSI U MECTHBIX COMMPOTHUBIICHUI BO BCACKIBAIOIIEM TPYOOIIPOBOJIE COCTABIsACT 45 MM
pT. c1. JInamerp tpybomporona 4814 Mm. O6BEMHBIH pacxon Tomyona 4,5 M3/4. 3aBHCHMOCTH
JIABJICHUS HACBIIIEHHBIX MapOB TOIY0JIa OT TEMIEPaTyphl
BBIpakaeTcs cooTHotmenuem Ig p* [ A [ q [t [0 C [0, 3meck p BEIpaKeHO B MM PT. cT; I B °C; 4

6,953; B = 1344; C = 219,4. I11OTHOCTH TOJIyOJIa IPUHATH paBHOU 810 kr/M°. KaBUTaIMOHHBIM
3armacom nmpeHeopeysb.
OITPEJIEJINTD:

1) CkopocTb TeYeHUsI )KUAKOCTH B TPYOOIIPOBOIC.

2) Ilotepu Hamopa B TPyOOIIPOBOIE.

3) Huxe xakoil mpenenbHOM BEIWYUHBI JIOJDKHA OBITH TEMIeparypa TOJIyoJia, YTOOBI

NepeKayrBaHNUEe B HA3HAYCHHBIX YCIOBUAX ObUIO BO3MOXKHO.

3AZTAYA Nel0
ITo ruznpaBauyecku riaagkomMy Tpyoonposoay umHON 90 M, quamerpom 5613 MM C MOMOIIBIO
MOHTEXIO MOJAETCSl XOJOJHBI paccos B ammapar, pacHoJIOKEHHbIH Ha BbIcOTE 5,5 M,
HaxosAmuics moj nasienueM 1,5 atu. IlnotHocTs paccona 1,2 kr/i, a ero konudectso 10 1/4.
Bsizkocts paccona 20 cl13. Ha nunuu umeercs 8 kpanos, 5 otBo10B (Ro/d =2, yron = 90°) u ogun
HOPMaJIbHBIN BEHTUJIb.
OITPE/JIEJINTD:

1) Pesxxum TedeHHs OTOKa paccolia B TpyOOIIpoBoOIe.

2) Tlotepu naBieHus B TpyOOIIPOBO/IC.

3) HeoOxoanmoe n30bITOYHOE IABIICHUE BO3/IyXa B MOHTEXKIO (BBIPa3UTh B MM PT. CT.).
3AJJAYA Nell
ITopurHeBoil Hacoc ABOMHOrO AEMCTBUSA ¢ nuameTpoM nopumHs 250 MM, auamerpoM mroka 50,5
MM U1 xoa0M nopiHa 200 MM nepekauuBaeT Boy ¢ TemnepaTypoid 20°C U3 OTKpBITON EMKOCTH B
pe3epByap ¢ HM30BITOYHBIM JaBlieHHeM. MaHOMETp Ha HarHeTaTeNlIbHOW JIMHUM TOKa3bIBaeT
naBieHue 2,6 aTh, a BaKyyMMETpP Ha BCAchIBAIOLIEH JIMHUM — paspexeHue 310 MM pr. CT.
PaccrostHue no BepTUKamu MeX1y MaHOMETPOM M BaKyyMMeTpoM paBHO 0,69 M. YpoBeHb BOJbI
B pe3epByape Ha 4 M Bblllle YpOBHs BoAbl B EMKocTU. Hanop, Tepsiemslii Ha
IIPEOJIOJIEHUE CUJI TPEHUS M MECTHBIX CONPOTHBIIEHHMH, cocTaBisieT 2 M. MOIIHOCTh Ha Baily
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Hacoca 6,73 kBt, mexannueckuii u runpasnuueckuii KI1/1 pasubl coorserctBenno 0,9 u 0,8.
OIIPEAEJINUTD:

1) Hamop Hacoca.

2) 130bITOYHOE TaBliCHHE B pe3epByape, BHIPA3UB €r0 B TEXHMUYECKUX aTMOC(epax.

3) Yuciio 060poTOB IMpUBOJIA Hacoca.
3AJJAYA Nel2
ITo crampHOMY TpYyOOTIPOBOIY C HE3HAUUTENLHOM Koppo3uei nuamerpom 41 11,5 MM u uymnHOM 9
M IIPOMCXOIUT BBIKQUMBaHUE XJI0POEH30J1a IEHTPOOEIKHBIM HACOCOM M3 LITYLIEPa B THE 3aKPBITON
€MKOCTH, 3aII0JTHEHHOM Ha BBICOTY 0,2 M (3TOT YpOBEHb CUATATh OCTOSIHHBIM). Ha TpybompoBoie
HMMEIOTCS HOPMaJIbHBIN BEHTWIIb U [1BA YTOJIbHHUKA (KosieHa) oA yrioM 90°. ITpon3BoauTenbHOCTD
Hacoca, pacroyiokeHHoro Ha 0,3 M HIke nHa EMKOCTH, coctaBiser 5 1/4. Temmeparypa
xsop6en3ona 40°C, naBjaeHue BO BCaChIBaIOEM MMaTpyOKke Hacoca, BO M30€KaHUM KaBUTAIIMH, Ha
0,15 aru BbIIE MUHUMAIBHO (PU3NUYECKH BO3MOXKHOTO TIpu paboueit
TeMIieparype. 3aBUCUMOCTh JaBJIEHUS HACBHILIEHHBIX [TapOB XJIOPOEH3011a OT TEMIIEpaTyphl
BhIpakaeTcsi cootHomenuem Ig p* [ A [J B /]t [1 CLJ, 3aeck P BeIpakeHO B MM PT. cT; t B °C; 4
=7,498; B =1654; C = 232,3.
OINPEJEJINTD: AGcontoTHOE IaBJIeHHE B EMKOCTH, BBIPA3UB €r0 B TEXHUYECKUX aTMOc(epax.
3AJJAYA Nel3
ITo tpybGompoBomy muamerpoM 57013 MM CO CTajdbHBIM 3MEEBHUKOM, HE TIOJIBEpraBIIEMCS
3HAYUTENIBHON KOPpPO3UH, NEPEKAYUBAETCS CHU3Y BBEPX UETHIPEXXJIOPHUCTBIA YIiepoa Mpu
temreparype 25°C B komuuectBe 12 1/4. MaHOMeETp, YCTAaHOBJIEHHBIN Iepes 3MEEBHUKOM,
MokasbiBaeT AasjeHue 1,2 atu. Ha 3MeeBrUKe nMeeTcs HOpMaJIbHBIN BEHTUIIb. Pa3mMepsl 3MeeBUKa:
IraMeTp BUTKaA 1,8 M; 4MCI0 BUTKOB 6, I1ar BUTKA PaBEH YETHIPEM HAPYKHBIM JUaMETpam TPYObI.
OITPEAEJINTD:  Ilokazanuss ~ MaHOMETpa,  YCTAHOBJIEHHOTO  IOCIE  3MEEBHKa U
OTTpalyupOBaHHOTO B MM PT. CT.
3AJIAYA Nel4
[HenTpoOexHBIN HacOC MepeKavyuBaeT BOIY U3 OTKPHITOTO pe3epByapa B Oak. [laBinenue B Oake 2
ata. [lokazanusi MaHOMETpa, YCTAaHOBJIEHHOTO Ha HAarHeTaTelbHOM TpybompoBoae 1,4 aru.
[Torepu Hanmopa BO BcachIBAIOIIEH W HArHETaTEILHOW JMHUM 2,5 M CT. BOJbL. ['eoMeTpuyeckas
BBICOTA MOBEMA BOJIBI 6 M. Umcio 000opoToB pabovero kosieca Hacoca 750 o6/muH. [{uameTrpsl
MaTpyOKOB BCAChIBAIOIIETO U HArHETATEJILHOTO TPyOOTpOBOAOB paBHBL. ATMOC(hEpHOE JaBIeHUE
1 arta, Temneparypa 4°C.
OINPEAEJINTD:
1) Tloka3anue BakyymmeTpa (B MM PT. CT.), YCTaHOBJICHHOTO Ha BCACBIBAIOIEM TPYOONPOBOJIE,

€CJIM PacCTOSIHUE MEX]Iy MECTaMH MPUCOEIMHEHUS] MaHOMETpa U BakyymMmerpa 250 Mm.
2) Kak u3MeHUTCs TIOKa3aHie BaKyyMMETpa, €CIIH Yrcio 000poToB Bo3pacTéT 10 1500 06/muH, a
JIaBJICHHUE B HarHETAaTEIbHOM NaTpyOke 10 6,8 aTu.

3ATAYA Nel5
W3 mtynepa B qHe ammapata, padotaromero moja Bakyymom 0,8 atu, HeHTpOOEKHBIM HACOCOM
He00X0IMMO BBIKAYUBaTh Boy IpH Temrepatype S0°C. B annapate noaaepKuBaeTcs
MIOCTOSIHHBIN ypOBEHb BOJIbI, paBHbIN 1,5 M. Hacoc pacnonosxen Ha 2 M HibKe annapata. Jluamerp
TpyOOIpoOBOJIa, MO KOTOPOMY JIOJDKHA OTKAYMBAThCs BOAa, paBeH 57([13,5 mm, ero anuHa 2,5 M.
Ha tpyGompoBosie MMeeTcsi HOpMalbHBI BEHTHIIb U OJHO KOJIEHO (YYryHHBIH YTOJBHHK IOJ
yrinom 90°). Koadduuuent tpenus B TpydbompoBoje npuHsTh paBHbIM 0,02. ATmocdepHoe
JIaBJICHHUE IIPUHATH paBHBIM | aTa.
OIIPEJIEJIMTh: CMOXeT 1 HacoC MPH 3TUX YCIOBHMAX OTKAuMBaTh 13 M>/4 BOABI, IIPHHSAB, BO
n30exaHue KaBUTAlllK, YTO IaBJICHUE BO BCAChIBAIOIEM NaTpyOKe JOKHO ObITh Ha 0,2 aTH BbIIIE
MUHUMAaJIBHOTO (PU3UYECKU BO3MOXKHOTO.
3AJJAYA Nel6
N3 monTtexio npu temneparype 20°C nepexaumBaercs 60%-ast cepHas KHCIOTa B PEAKTOP,
pacrnosokeHHbId Ha 10 M Bbille MOHTEX10. Pacxon kucnotsl 16 M>/d, TaBJIeHUE B MOHTEXIO 4,1
aTH, BHYTPEHHUI AWaMeTp U JJIMHA CTaJbHOTO TPyOONPOBOJa ¢ HE3HAUYNUTEILHONW KOPpO3UeH, o
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KOTOPOMY NEpEeKaynBaeTCsl KUCIIOTa, paBHBI cooTBeTcTBEHHO 50 MM u 12 M. Ha TpyGomnpoBoze
HMMEETCsI HOPMaJIbHBIM BEHTHIIb U OJHO KOJICHO (YTOJBHUK 1O yriiom 90°).
OITIPEAEJINTBH: MakcuMmanbHO BO3MOKHOE JABJIEHUE B PEAKTOPE, BHIPA3UB €I0 B TEXHUYECKUX
aTMocdepax.
3AJJAYA Nel7
Hutpobenzon npu temmeparype 20°C DODKEH MOAABATHCS B KOJMYECTBE 3 T/4 C MOMOIIBIO
MOHTEKI0O B PEaKLMOHHBIN ammapar, YCTaHOBJIEHHBIM Ha BbicoTe 10 M, 1o TpyOOIpOBOIY C
BHYTPEHHUM AuameTpoMm 25 MM u amuHoit 40 m. Ha TpyOGompoBoze, KOTOPbIi MOKHO CUUTATh
TU/IPaBIMYECKHU [IaJKUM, YCTAaHOBJIEHBI JBAa HOPMAJIbHBIX BEHTUIIS, BOCEMb KOJIEH (YTOJIbHUKOB)
nox yriiom 90°. Jlanenue Bo3ayxa, 0/1aBa€MOT0 KOMITPECCOPAMU B MOHTEXKIO, paBHO 3,5 aTH.
OINPEAEJINTD: locTaTo4yHO J11 3TOTO AABJICHUS JUIsl IEPEKAYKH HUTPOOEH30I1a B PEAKI[MOHHBIH
anmnapar, eciid ocjaeHui padoTaer:
a) 1ot u30bITOUHBIM AaBieHrueM 800 MM PT. CT.;
6) 1o aGCOMOTHBIM AaBieHneM 1,2 krc/cm?, ecim atmMocdepHOe JaBiIeHne cocTaBiseT 740 Mm
pT. CT.
3AJJAYA Nel8
[TopmHeBo#t Hacoc mnepekaunBaeT Boay ¢ Temmeparypod 20°C w3 pesepByapa, B KOTOPOM
MOJJIEP’)KUBAETCS JaBJIeHHE HMKE aTMocepHoro, B 0ak, ¢ gaBjieHHeM 2 arta. MakcuMaibHO
BO3MOXHasl (MpeiesibHas) BbICOTa BcachlBaHUs Hacoca (6e3 yuéra KaBUTAl[HOHHOM MOTPaBKH ) IPU
atux ycnoBusx 4 M. [lonHas reomerpuueckast BbicoTa noabémMa Bojbl 5 M. Ilotepn Hamopa Ha
BcachIBaromieM Tpyoomposoje 3,51 M Boa. ct. CKOpPOCTH BO BCACHIBAIONIEM M HAarHETATEIHHOM
TpyOOINIPOBOIaX OJMHAKOBHIE M PAaBHBI 2 M/C.
OINPEAEJINTD:

1) JlaBieHue B pe3epByape.

2) MakcuManbHyio (TIpeebHYIO) BBICOTY BCAaChIBAHHMS HACOCa, €CIM TEMIIEpaTypa

Boabl moguuMetcst no 40°C.

3) IonHbIil HanOp Hacoca, MpeHedperast MOTEPSIMH JABJICHUS HA JIMHUU HArHETAHHSL.
3AJJAYA Ne22
Ha ropu3oHTansHOM CTaJIbBHOM TPYOONPOBOJE C HE3HAYMTEIBHOW KOpposuen mmmHou 50 M u
BHYTPEHHUM auameTpoM 50 MM, IO KOTOPOMY TpaHCIIOPTUpYeTCs Boja npu temneparype 20°C,
yCTaHOBJICHA HOpMasibHas nuadparma ¢ quamerpom otBepetus 31,62 mMm. Jud pepennnansubrit
MaHOMETp MOKa3bIBaeT nepemnaj aapiaeHus Ha quapparme 300 MM pT. CT.
OINPEAEJINTD:
1) O6BEMHBII pacXoa M CKOPOCTh JKUIKOCTH B TPYOOIPOBOJE, MPHHIB KOI(D(DHUIMEHT pacxoaa

muadparmel paBHbIM 0,67.
2) TloTepu Hanopa B TpyOOMPOBOJIE, €CIIM MOMUMO quadparMbl Ha TPyOOIIPOBOIE YCTAHOBIICHBI:
BEHTUJIb MPSIMOTOYHBIN U YEThIPE KOJICHA.

3ATAYA Ne25
Bonansiii pactBop stmioBoro cmnuprta (MaccoBas nons cnupta 40% wmacc.) ciyckaercs u3
OTKpBITOro Oaka mo TpybompoBody auamerpoMm 35012,5 MM B €MKOCTb, HAXOISIIYIOCS TOJ
atMocdepHbIM JaBieHHeM. Ha TpyOompoBojie MMeroTcs KpaH M JBa KoJieHa moja yriom 90°.
O6mas nuHa Tpydonposoa 50 M, pazHOCTb BEICOT 9 M. KoaduiuineHT rujpaBanyeckoro TpeHus
NpUHATH NpuoOIKeHHo paBHBIM 0,036. Temmnepartypa pactBopa 35°C.
OITPEAEJINTG:

1) Ckopoctb pacTBopa B TpyOOIIPOBOIE.

2) IlpoBeputh  3Ha4yeHHe KOIDGHUIUECHTA THUIPABIMYECKOTO  TPEHHsS, CUHTAs

TpyOONPOBOJI CTABHBIM C HE3HAYUTEIBHON KOppo3uen

3AJTAYA Ne26
LlentpoOexxHbIif Hacoc mepekaunBaeT 7,4 T/4 M30MPOIaHOIa U3 OTKPHITOM EMKOCTH B PEAKTOD,
pacnoniokeHHbIi Ha BeicoTe 10,4 M M Haxodsmuiics moja W3OBITOYHBIM JaBieHHeM 2,44 atu.
Anmapatbl cOeIMHEHbI HOBBIM CTaJIbHBIM TPYOOIIPOBOJIOM JHaMeTpoM 86X6 MM U JUTMHOH 26,2
M. Ha tpyGonpoBojie ycraHoBjeHsI: 11 NpsMOYyroiabHBIX OTBOJIOB € pajuycoM 3akpyrienus 30,8
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CM, 2 HOpPMaJIbHbIX BEHTUJISI U YCTPOUCTBO AJIsl PETYJIUPOBAHUS PACX0/1a,

«CTETIEHb OTKPBITOCTH (®)» KOTOPOTO CBA3aHAa C KOX(PQPHUIMEHTOM €ro COnpoTHUBICHHSA (&)

cooTHomenueM: o = (0,24/¢)%%°, Temneparypa uzonponanosa 45°C. IIpu HOTHOCTBIO OTKPHITOM

YCTPOMCTBE PETyIMPOBAHHS PACX0a HACOC COOOIIALT KUAKOCTH Hanop 54,2 M.

OIIPEAEJINUTD:

1) TToTepu HanOpa U CKOPOCTh KUAKOCTH B TPYOOIIPOBO/IE TP HOJTHOCTHIO OTKPHITOM YCTPOHCTBE
peryiIupoBaHus pacxoja.

2) KoappuuueHT COnpOTUBIICHHUS U «CTEIECHb OTKPBITOCTHY YCTPOWCTBA PErYIUPOBAHUS, MPU
YKa3aHHOM B YCIIOBUH 3a/1a4M Pacxoie.

3AJJAYA Ne27

OnpenenuT MHUHUMAIBHBIM JUaMeTp TPyOONpOBOJAa, MO KOTOPOMY HACOC C IOJIE3HOU

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

OTKpBITOro cOopHHKa B abcopbep Ha BbicoTy 12,3 M. Ha cransHOM TpyOompoBoe JuHoi 28,6 M

caenaHo 10 mpsAMOYTOJbHBIX OTBOJIA C PAJIMyCOM 3aKpYIJIEHHS, PABHBIM UYETBIPEM JUaMeTpam

TpyOBI, YCTAaHOBJIEHBI 2 IOJIHOCTbIO OTKPBITHIE 33aJBMKKU M Auadparma, TuaMeTp OTBEpCTHUs

KOTOpOii B 2,04 pa3a MeHbIIe auaMeTpa Tpyosl. M36sITouHO0E MaBienue B abcopbepe 2,45 kre/cm?.

[Ipn pemieHun 3asayu NPUHATH HaWOOJee BEPOATHBIN T'MAPOJUHAMUYECKUN PEXHUM TEUECHUS

KUJKOCTH, IPOBEPUB B 3aKIIOUECHUE TPUHSATHIN PEXKHIM.

3AJTAYA Ne28

B anmapar, paboTtarommuii o abCOTIOTHRIM JIaBJIieHHEM 3 aTa, HaJI0 T0IaBaTh HACOCOM BOJY W3

OTKpBITOIO pe3epByapa Mo TpyOONpoBOAY BHYTpeHHMM nuameTpoM 70 mM. BepxHss Touka

TpyOOIIpOBO/Ia BhIIIE YPOBHS BOJIBI B pe3epByape Ha 7 M. Pacuérnas niunHa Tpydomnposoaa 320 M.

Koaddunument ruapasnuueckoro tpenus 0,03. Ha TpyOGompoBojie yCTaHOBIEHBI MATh KOJIEH

(YroJIbHMKOB) ¥ MPSAMOTOYHBINA BEHTHIb. Temneparypa Boasl 20°C, atmocdepHoe naBienue 760

MM PT. CT.

OINPEAEJINTG:

1) 3aBUCHUMOCTBH MEKIY PACX0JA0M BOJIbI, MPOTEKAOIIEH 1O TPYOOIIPOBOIY, U MOTEPEH JaBICHUS
Ha MPEOJI0JICHUE BCEX COMPOTUBICHUM TpyOOnpoBoaa (MOJYyYUTh YpaBHEHUE XapaKTEPUCTUKH
CEeTH).

2) TIpou3BOIUTEIBHOCTD HACOCA, €CITH, PAd0Tas HAa JaHHYIO CETh, OH CO3aéT HAIOP

30 M.

3AJJAYA Ne29

[To TtpybGompoBomy ¢ BHyTpeHHHM guamerpoM 100 MM moma€rcss YIJEKHCIbIA Ta3 ToJ

aOCOJIIOTHBIM JIaBJICHHEM 2 aTta npu cpeaHed temmeparype 75°C ¢ maccoBoit ckopocThio 30

kr/(M%-¢) (MaccoBas CKOPOCTb — 3TO OTHOMIEHHME MACCOBOIO PACX0/a K IUIOMAAU HONEePeYHOro

ceuenuss TpyOsl). IllepoxoBatocts TpyOel e = 0,7 mm. OmnpenenuTs TUAPABINYECKOE

COMPOTHUBIIEHUE TOPU3OHTAIBLHOTO TPyOOIIpoBOAa MpH IHHE ero 90 M U P HAIUYUH YETHIPEX

KoJieH nmoa yrioMm 90° u 3anBmkku. OnpeaenuTs TakKe MOILIHOCTb, MOTPEOIsIeMyI0 Ta301yBKOM

JUIs TiepeMelleHus IByokucu yriepona, ecinu e€ KI1J[ cocrasnser 50%.

3AZTAYA Ne30

IlenTpoOexHbIi Hacoc, nmepekaunBas 280 JI/MUH BOJIbI, CO3/1AET HATIOP 22 M.

Onpenenuts, NPUTO/IEH JIU 3TOT HACOC VIS IIepeKaunBaHus XJ10pOeH301a mpu temmeparype 60°C

B KojuuectBe 15 M3/4 mo 4yyryHHOMY TpyOompoBoay nuamerpoM 70%2,5 MM u3 €MKOCTH ¢

aTMoc(epHBIM JIaBJICHHUEM B ammapar ¢ u30bITouHbIM JaBieHueM 0,3 krc/cm2. ['eomerpuueckas

BbICOTa moabEMa 8,5 M, JuiMHa Tpybomposoaa 124 m. Ha TpyGompoBojie yCTaHOBJIEHBI CEMb

KOJIEH-YTOJIbHUKOB M MPSIMOTOYHBIN BeHTHJIb. OINpenennuTh TakKe MOIIHOCTb, MOTPEOIseMyIO

anekTpoasurarenem, ecnu oodmuit KITJI HacocHo# ycTaHoBKH cocTaBiseT 55%.

3AJTAYA Ne31

bunapnyto cmech GeH301-TONIy0, cojepxairyto 30 % mMaccoBbIX OeH30Ja, MPU TeMIIepaTrype

40°C TpaHCIOPTUPYIOT 110 HOBOMY CTaJIbHOMY TPYOOIIPOBO/Ly P MOMOIIY MOHTEXI0. ATIIapar,

B KOTOpBI MOJAéTcs cMech, HAXOAUTCS MOJ M30BITOYHBIM naBieHueM 4 krc/cm?. Maccosbiii

pacxon cmecu 10,6 T/4, CKOPOCTh OTOKa B TpydomnpoBoje 2,5 m/c. lnuHa TpydbomnpoBoa 28 M,
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reoMeTpuyueckas Bpicota noaséma 5 M. Ha tpybomnpoBose ycranoBieHsl 11 KoJIeH-YTrOIbHUKOB,
JIBA HOPMAJIBHBIX BEHTWIA U auadparma, AuaMeTp OTBEPCTHS B KOTOPOH B 2,5 pa3a MeHbIIE
IraMeTpa TpyOoorpoBoaa.
OIIPEAEJINTD:
1) BuyrpenHuii quaMerp TpyOOmpoBoaa.
2) I'mppasiuyeckoe CONPOTHUBIIEHNE TpyOOIpoBOIa u
M30BITOYHOE JaBJICHUE B MOHTEXIO.
3AJJAYA Ne33
[TopirHeBo#t HaCOC ABOMHOTO AEHCTBUS NEPEKAUUBAET BOLY U3 OTKPBITOIO PE3EPBYyapa B pEaKTop,
HAXOUIIIMICS 10 M30BITOUHBIM AaBieHHeM 15 krc/cm?, u pacroyioxkeHHblit Ha 10 M BhIIe.
Huametp nopmHs Hacoca 200 mm, ruamerp mroka 10 MM, xo mopuras 400 MM, 4rcio 060pOTOB
npuBoaa 90 06/muH, o0sEMHBIN KII[] Hacoca 95 %. TpancnopTupoBKa BOIbI OCYIIECTBIISIETCS 11O
CTaJILHOMY TpYOOIIpOBOly C HE3HAUUTENBbHON Koppo3uei nuamerpom 133x4 MM u JyinHOM 25 M.
Temnepatypa Boael 25 °C. Ha TpyOomnpoBoje yCTaHOBJIEHBI HATh KOJEH (YrOJbHUKOB), JBa
BEHTUJISI HOPMaJIbHBIX U TuadparMa, TuaMeTp OTBEPCTUSI B KOTOPOH B 2,5 pa3za MeHbIIIE TuaMeTpa
TpybomnpoBosa. AtmocepHoe aasieHue 740 MM pT. CT.
Ompenenure:
1) mpoOU3BOIUTENBHOCTh HACOCA U CKOPOCTH BOJIBI B TPYOOTIPOBO/IC;
2) xputepuii PeitHonbaca 1 K03()OUIMEHT THIPaBINYECKOro TpeHHs (Kod(pduimeHT
Hapcn);
3) cyMMy KO3 QHUIMECHTOB MECTHBIX CONPOTHBICHUH ¥ TOTEPIO0 Hamopa B
TpyOOTIPOBO/IE;
4) Hamop Hacoca M MOIIHOCTh Ha Bajly Hacoca, eciu ero noubiit KIT/] pasen 60 %;
5) MakcHMaJIbHYIO BBICOTY YCTaHOBKH Hacoca, MpeHeOperas KaBUTAI[HOHHBIM 3aracom
Y IPUHSB OTEPU HATIOpa BO BCACHIBAIOLIEM TPYOOTPOBOIE PABHBIMU 6 M.
3AJIAYA Ne34
HudbdepenunanbHplii  MaHOMETpP, TOAKIIOYEHHBIM K YCTAHOBJIEHHOW Ha TpyOOIpoBoe
muadparme, mokaspiBaeT nepenaj aasieHus 350 MM pt. cT. JImamerp TpyOompoBoaa 90x4 mm,
nuameTp otBepetus B quadparme 44,9 mm. [lo TpyGonpoBoay TeU€T Boa IpH TEMIIepaType
20 °C. TpyOonpoBOJl HOBBIM CTAIBHOW ¢ He3HAUYUTEIbHON Koppo3uei. [Tomumo nuadparmel, Ha
TpyOOINIpOBO/IE YCTAHOBJIECHBI, TPU MPSMOTOUYHBIX BEHTHJII U JIE€CATh KOJEH (YrOJIbHHUKOB).
TpancroptupoBka BOJBI MO TPYOONpPOBOMY [UIMHONM 45 M OCYIIECTBISETCS C IMOMOIIBIO
nentpooexxnoro Hacoca, KIIJ xotoporo cocraBuser 70 %. Bonma mepekaunBaeTcs U3 OJHOU
OTKPBITONH EMKOCTH B APYTYIO OTKPBITYIO €MKOCTb, HaXOsIIytocsi Ha 12 M Bbllie. ATMoc(epHoe
naBiaenue 750 mm pt. cr. [loTepu Hamopa Bo BcachIBarollell TpyOe COCTaBISAIOT YE€TBEPTh OT
oTephb Hamopa 1no TpydomnposBoay. YactoTa Bpatenus paboyero koneca nacoca 2900 06./MuH.
Onpenenure:
1) pacxoa U CKOPOCTh BOJIbI B TPYOOITPOBO/IE;
2) k03 PHUIIHEHT THAPABINYECKOTO TpeHus (Kodbduiment Jlapcu);
3) cyMMy KO3 (HUIMEHTOB MECTHBIX COMPOTHBICHHH UM TOTEPIO Hamopa B
TPYOOIIPOBO/IE;
4) Harop Hacoca U MOIIHOCTb Ha Bally HAacoca;
5) 3amac Ha KaBHTAlMIO U MAaKCHMAIIbHYIO BHICOTY BCACBIBAIOIIEH JIMHUU HACOCA.
3AJTAYA Ne35
JuddepeHnanbHplii  MaHOMETp, NOJKIIOYEHHBI K YCTaHOBJIEHHOW Ha TpyOOIpoBoje
muadparme, nokassiBaeT nepenan gasieHus 320 MM prt. cT. Junamerp tpybonposoaa 133x4 mwm,
auaMeTp oTBepctus B nuadpparme 68,4 mm. Ilo TpybGonpoBoay Teuér Boja mpu Temieparype 25
°C. TpyOonpoBoJ HOBBI CTaJbHON C HE3HAUMTENbHOW Kopposuel. Ilomumo nuadparmsl, Ha
TpyOOTIpOBOJIE YCTAHOBJIEHBI, JBa HOPMAJbHBIX BEHTHJII M CEMb KOJEH (YTOJbHUKOB).
TpancnoptupoBka BoJbl O TpyOompoBoay uMHOM 40 M OCYLIECTBISETCS € MOMOIIBIO
nentpobexxnoro Hacoca, KIIJ[ kotoporo cocraBusier 65 %. Boma mepekaumBaeTcst U3 OJHOU
OTKPBITOM EMKOCTH B JPYT'yIO OTKPBITYIO EMKOCTb, HaXoIAIIytocst Ha 15 M BbIe. ATMocdepHoe
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nasnenne 740 mm pt. cr. [loTepu Hamopa BO BCachIBAIOLIEH TpyOe COCTAaBIIAIOT YETBEPTH OT
noTeph Hamopa o Tpydonposoay. Yacrora Bpauienus paboyero koseca Hacoca 2900 06./MuH.
Omnpenenure:

1) pacxoxa U CKOpPOCTh BOJIBI B TPYyOOIIPOBO/IC;

2) ko3¢ puLreHT TuaApaBIndecKoro Tpenus (koadduuent Japcn);

3) cymmy  KO03(D(UIIMECHTOB MECTHBIX CONPOTHBIACHHW M TMOTEPIO HAmopa B

TPYOOIIPOBO/IE;

4) Harop Hacoca M MOIIHOCTh Ha BaJly HAacOCa,

5) 3amac Ha KaBUTAIMIO U MAKCHMAJIbHYIO BHICOTY BCACHIBAIOIICH JTMHUU HACOCA.
3anaua 16
B TpyOHOM mpoCTpaHCTBE KOKYXOTPYOUaTOro TEII00OMEHHOTO armapara Mpou3BOISIT HarpeB 4
T/u OWHapHOW cMecH O€H30JI-TOJIyoJ OT HaudanbHOM Temmepatypsl 30 °C 1no KOHeYHOMU
temieparypsl 80 °C. CoaeprkaHne HU3KOKUIIAIIEro KOMIIOHEHTa B OuHapHoi cmecu 40 % macc.
B kauecTBe TemiareHTa MCMOIB3YIOT HACHIIIIEHHBIN BOJSHOM Map, M0/IaBaeMblii B MEXTPYOHOE
IPOCTPAHCTBO TOJ M30BITOUHBIM jaBiaenueM 0,5 krc/cm?.  Atmocheproe pasnenue 750
MM pT. cT. Ilotepu Temna B okpyxkarolryto cpeny cocTaBisitoT 10 % OT TerioBod Harpysku
TertooOMeHHnKa. OmNpenenuTh TEIUIOBYI0 HAarpy3ky TEIUIOOOMEHHOTO ammapara M pacxoj
IpEIoLIero napa.
3amaya 17
B MexTpyOHOM MpOCTpaHCTBE KOXYXOTPYOUaTOro TEIUIOOOMEHHOTO ammapara MPOU3BOJIAT
KOHJICHCAIIMIO TTapoB OMHApHOM cMecH OeH301-Toryon pu Temneparype 110 °C.
Pacxon OunapHO#i cMecH 2 T/4, coaepaHue HU3KOKUIISAIIEr0 KOMIIOHEHTa B OMHapHOU cmecH 65
% Macc. B xauecTBe xJylafjareHTa UCHOJIb3yeTcs BOJa, MojlaBaeMasi B TpyOHOE MPOCTPAHCTBO MPH
temneparype 20 °C. Pacxon oxmaxknparomeid Boabl cocraBisier 15 T1/4. [loTepm Temma B
OKPYKAIOILYIO Cpely COCTaBIsAOT 12 % OT TemIoBol Harpy3ku TermaoooMeHHuKa. OnpenennuThb
TEIUIOBYIO HArpy3Ky TEIJI000MEHHOI0 anmapaTa U KOHEUHYIO TEMIIEpaTypy OXJIaXIatomel BOIbI.
3amaua 18
B TpyOHOM mpOCTpaHCTBE KOXYXOTPyOUaTOro TEIIOOOMEHHOTO armapaTa MPOU3BOJIAT
ucrnapenue 12 kr/c 6eH30J1a mpu HOpMaJILHOM aTMOc(hepHOM JaBieHnU. B kauecTBe TerareHTa
WCIOJIb3YIOT HACBIIIEHHBIH BOASHOW Map, MOJaBaeMblii B MEXTPYOHOE MPOCTPAHCTBO IOJ
abCOJIOTHBIM JaBjieHueM 2 Krc/cm?, TToTepu Temia B OKPYKAIOILYIO CPely COCTAaBISIOT 6 % OT
TEIUIOBOM Harpy3ku TeruiooOMeHHuKa. OrpenenuTbh TEIUIOBYI0 Harpysky TermIo0OMEHHOTO
amnmapara ¥ pacxoJ Iperollero mnapa.
3amaua 19
Onpenenuth CPeHIO ABIKYIIYIO CHIIY Ipoliecca TEIUIONEepeaadyd U CpelHUE TeMIIepaTyphl
TEIUIOHOCHUTENEH ISl KOXKYXOTPyO4aToro TermIo0OMEHHUKA, T/Ie MPOUCXOAUT HArPeB KUAKOCTU
ot 20 °C mo 70 °C ¢ moMoIIb0 HACKIIIIEHHOTO BOJSHOIO Tapa, MoJAaBaeMoTo Mo W30BITOYHBIM
nasinenueM 0,5 krc/cm?. AtMmocdepHOe AaBlieHHE NTPHUHITH pPaBHBIM 750 MM pT. CT.
3agaua 20
Onpenenuth CPeHION ABIKYIIYIO CHIIYy Ipoliecca TEIUIONEepeaadyd U CpPelHUE TeMIIepaTyphl
TEIUIOHOCUTENIEH AJI peakTopa ¢ MELIalKOM, Iie MPOUCXOAUT oxXJaxkaeHue xuakoctu ot 80 °C
1o 60 °C ¢ moMolBIO XJIaJareHTa, MOJAIOIIEroCs B 3MEEBUK, €CIU XJIAJAareHT IMpH 3TOM
Harpesaercs 25 °C no 50 °C.
Bagaua 21
Onpenennuts CpefHIO ABIKYILYIO CHIIY IIpoliecca TEIUIONEPENauyd U CPEINHUE TEMIIEPaTyphl
TEIUIOHOCUTENEN U1 peakTopa ¢ MEUIAJIKOM, T1e MPOUCX0IUT Harpes xkuakoctu ot 20 °C go 70
°C Cc TOMOIIBI0 HACHIIIEHHOIO BOJSHOTO Mapa, MOJaBaeMoro B pyOallKy peakTopa MOJ
n30bITOYHBIM aBieHueM 0,5 krc/cMm?. ATMocdepHoe JaBlieHUe MPUHATH paBHBIM 750 MM PT. CT.
3agaua 22
B TennooOMeHHMKe, 000rpeBacMOM HACBIIIEHHBIM BOJITHBIM IAapOM, MPOM3BOJIUTCS HarpeB
6enzona ot 20 °C no 70 °C. U366ITOYHOE AaBI€HUE HACBIIIIEHHOTO BOASHOTO Mapa cocTaBiser 1
Krc/cm?, atMocgepHoe aasiaeHue 750 MM pt. cr. Pacxox skuakoro 6eHsona coctaBiseT 49 m*/u.
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TennoBeie moTepu COCTaBISAIOT 5 % OT TEIIOBON Harpy3ku TersiooOMeHHHMKa. OnpenenuTtb
OPUEHTUPOBOUYHYIO TIOBEPXHOCTh TEMJIOOOMEHHMKA W TOJ00paTh Moja He€ CTaHJapTHHIE
KOXKYXOTpyOUaThli, IBYXTPYOHBIH 1 INIACTUHYATHIA TEINIOOOMEHHUKH.

3anava 23

B Tennoo6mennuke npousBoautes oxnaxaenue 10 /4 6enzona ot 75 °C no 35 °C. B

KauecTBE XJIaJlareHTa MCIOJIb3yeTcsl BoJia, Temmeparypa koropoit mensiercst ot 20 °C mo 30 °C.
TemoBeiMu  moTepaMu  npeHeOpeub.  Omnpenenutb  OPUEHTUPOBOYHYKO  ITOBEPXHOCTh
TEIUIOOOMEHHUKAa M ToM00paTh mMoja He€ CTaHAAPTHBIE KOXKYXOTPYyOUarblil, JABYXTPYOHBIA H
IJIACTUHYATBIN TEIJIO0OMEHHUKU.

3anaua 24

B nByxTpyOHOM TemooOMeHHHKE Tpou3BoauTcs oxnaxaeHue 0,7 /4 6enszona ot 75 °C mo 30
°C. B xauecTBe XJ1aJlar€HTa UCIOJIb3yeTCs BOJIa, [T0/1aBaeMasi B KOJIbIIEBOM 3a30p MEX Iy TpyOamu,
temmneparypa Boabsl MeHsercs oT 23 °C mo 28 °C. TemnoBBIMH TMOTEPSIMH TPEHEOpPEUb.
Hepa36opHblii 1ByXTpyOHBIN TEIIIOOOMEHHUK M3TOTOBIIEH U3 TPYO AMaMeTpoM 57x4 mm u 25%3
MM U COCTOMT U3 9 cekmuil anuHOM 3 M Kaxkaas. BBIMOTHUTH MOBEPOYHBIA pPACUET
TEIUIOOOMEHHHKA M OMNPENeIUTh KOIPPUIMEHT 3amaca TEIUIOOOMEHHUKA TI0 TMOBEPXHOCTH
TEeIUIoNepe1auH.

3amaua 25

B nmnacturvyatoM TemioobMeHHMKe pousBoautces nogorpes 10 /4 6ensona ot 20 °C go 70 °C.
B kawecTtBe TemiareHTa WCMOJB3YeTCS HACBIIIEHHBIM BOJSHON mMap, TMOJAaBa€MbId MO
n30bITOYHBIM JaBieHueM | krc/cm?. AtmocdepHoe naBienue 750 mm pt. cT. TemnoBbiMu
noTepsamMu npeHedpeds. [nacTuHYaThIi TETI00OMEHHUK coOpaH 13 28 tiatuH miomasso 0,2 m?
KakJaasd. XJAgareHT JBHKETCS M0 JABYXNAKETHOM cXeMme. BBINOJHHUTE MOBEPOYHBIM pPACUET
TEIUIOOOMEHHHKA M OMNPENeIuTh KOIPPUIIMEHT 3amaca TEIUIOOOMEHHUKA TI0 TMOBEPXHOCTH
TeIUIoNepe1adH.

3amaua 26

B xy0e-kunsaTuiabHUKE MPOU3BOINUTCS UCTTapeHne 4 1/4 6eH3051a IpH HOPpMaIbHOM aTtMoc(epHOM
JaBJIecHWU. B KayecTBe TerjiareHTa UCIoIb3yeTCsl HAChIEHHBIA BOASHOM Map, MOAaBaeMbIii MO
n30bITouHpIM  AaBiaeHueM 0,2 krc/cm?  TemmoBeiMu motepsmMu  mpeHeOpeus. [lomobpats
TEIJI00OMEHHUK U BBIIIOJHUTH €0 MOBEPOYHBIN pacyér.

3amaua 27

Onpenenuth HEOOXOIUMYIO TOJIIMHY TEIJIOBOM M30JSAIUU IUIOCKOM CTEHKH JIhIMOXOJa
KBaJIPAaTHOTO CEYEHHUS, 10 KOTOPOMY TPaHCHOPTUPYIOTCS JABIMOBBIE T'a3bl Mpu Temieparype 160
°C. IpIMOX0]1 yCTaHOBJICH B IOMENIEHUH, TEMIIEpaTypa Bo3ayxa B kotopoM coctasiisieT 20 °C. B
KauyecTBE TEIUIOM3O0JIAIIMOHHOIO MaTepHhalia UCHoJb3yercs acOecT. J[pIMOXOJ M3rOTOBJIEH M3
nuctoBodl ctasm Mapku Crt3 Tommmuoi 10 MM. Ha BHyTpeHHeW MNOBEPXHOCTH JbIMOXOJA
MPUCYTCTBYET CJIOW OKanuHbl (pykaBumHbl) TommmHoN 1 mMm. Koadduument remnooraauu ot
JBIMOBBIX Ta30B IPUHATH paBHBIM 8 B1/(M?-K).

3agaua 28

Onpenenuth HEOOXOOUMYIO TOJIIMHY TEIJIOBOM M3OJSAIUM  LUTUHAPUYECKOH CTEHKHU
MaporpoBoja, Mo KOTOPOMY TpaHCHOpTUpYeTcs 1,5 T/4 HACBHIIIEHHOTO BOJASHOTO Mapa IMpu
temneparype 150 °C. ITaponpoBoj yCTaHOBJIEH B IOMEILIEHUH, TEMIIEPATypa BO3/lyXa B KOTOPOM
cocrasisieT 25 °C. B kauecTBe TEIIOU30IAMOHHOI0 MaTepHralla UCIOJIb3yeTCsl CTEKIIIHHAs BarTa.
[TaponpoBoJ M3roTOBJIEH U3 CTajdbHOM TpyObl numamerpoMm 108x4 mm, mapka cramu Cr3.
OnpenenuTe TakKe NONI0 TEIUIOBBIX MOTEPHh B OKPYXKAIOIIYIO Cpely OT TEIUIOBOM HarpysKu
NapomnpoBo/Ia, €Clu JuInHa Tpydorposoaa 100 m.

KonTpoabsHnas pabdora Ne2 (mo pasgeny 2)

3AJJAYA Nel

Hacplmennslii nap tosyosna B konudectse 2000 Kr/u KOHAEHCUpYeTes U JaBiieHuH 760 MM. pT.
CT. B KOXYXOTPYOHOM BEpTHKaJIbHOM KOHjAeHcaTtope. JXKHUIKHI TOJyosl HE HMepeoXJIa)IaeTcs.
Temno KoHAEHCaMKM OTBOAWTCS BOJOM, HarpeBaromielica ot 20 no 40°C. Boma nBukercs B
cTaimbHbIX TpyOax (mapka cramu Cr.3) mmamerpom 33003 mm co ckopoctbio 0,35 wm/c.
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Kosd¢umuenT tennonepenadn oT mapa k Boge cocrasiser 640 Br/(m%K). IloTepeii Temna B
OKPY)KAIOILYI0 CpeAy M TEPMHMUYECKUMHU CONPOTUBICHUSAMHM 3arpsi3HEHUN IpeHeOpeub.
OrnpenenuTs:
1) moBepXHOCTH TEIUIONEPEIayuM B armapare; 2) pacxo OXJIaKIaloeld BOIbI;
3) ko3P GUIUEHTHI TEIUIO0TAaur; 4) COCTABUTH CXEMY arrapara.
3AJJAYA Ne2
Ha HapyxHOI MOBEPXHOCTH 3MEEBHKA, H3TOTOBICHHOTO U3 CTalbHOU (Mapka ctamu Ct.3) TpyOsI
auameTpoM 2812 MM M AJIMHOM 5 M, KOHJIEHCUpYeTcs Npu JaBiaeHuH 760 MM PT. CT. HACBILEHHBIN
nap usonponuioBoro crnupta. luamerp Butka 3meeBuka cocrasisieT 0,3 M. B TpyOe 3meeBuka
MPOTEKAaeT METAHOJ, TeMmIeparypa Kotoporo ysenwmuuBaercs ot 12 mo 29°C. Koaddumment
TeTIONepeIaul OT KOHICHCHUPYIOLIETocs apa K MeTaHoiTy pased 600 Br/(M2K). [Torepsmu Tera
U TEPMHUYECKUMU CONPOTUBIICHUSAMHU 3arpsi3HeHUH npeHedpeub. OnpeaenuTs:
1) KOJMYECTBO KOHJCHCHPYIOIIErOCS  M30MPONaHoja M OXJAKIAIIIEr0  METaHOJa,
2) K03 PUIMEHTHI TEIIO0TAAYH; 3) COCTAaBUTh CXEMY aIlapara.
3AJJAYA Ne3
Ha napy»xHo# moBepXHOCTH 3MEEBHKa, U3TOTOBJIEHHOTO U3 cTajdbHOM (Mapka cranu Ct. 3) TpyObl
nrameTpoMm 2613 MM, KoHAEHCHpYeTCs MpH JaBieHuu 760 MM pT. cT. 60 KI/4 HachIILIEHHOTO Tapa
n3onponuioBoro crupra. /uamerp BuTtka 3MeeBuka cocrasiser 0,23 m. OtBOox Teruia
OCYIIIECTBIsIETCSE BOJoW, Harpematomierics oT 10 mo 22°C. KoadduuueHT TemiooTaadun co
cTopoHsI mapa coctasiserT 980 Br/(M?-K). TepMHUIeckHM COTPOTHBICHHEM 3arps3HEHHH CTEHOK
npeHeOpeus. Onpenenuth: 1) MIuHY TPyObI, U3 KOTOPOW HM3TOTOBJEH 3MEEBHUK; 2) COCTaBUTH
CXeMy arrmapara.
3AJJAYA Ned
B cransHOM 3MeeBuke (Mapka ctanu Ct. 3) ogorpeBaeTcst 4eThIpEXXIOPUCTHIN yriaepos ot 20°C
JI0 TEMIIEPATyphl KUTICHUS Tipu atMoc(epHOM naBieHuu. Jluamerp TpyOsl 3MeeBuKa 5613 MM, a
nuaMmeTp BUTKa 3MeeBuka 500 Mm. HarpeB ocyiecTBiseTcs KOHACHCUPYIOIIMMCST Ha BHEIIHEH
MMOBEPXHOCTHU TPYOBbl HACBHIIICHHBIM BOJSHBIM mapoM. /laBnenue mapa 1,6 ata, ero pacxox 16,5
kr/a. Kosdduiment Termooraaun ot mapa k crenke pasen 12900 Br/(m%K). Tlotepn Temna u
TEPMHUYECKHUE COMPOTUBIICHUS 3arpsi3HEHUN MOXKHO HE YUUThIBaTh. OnpenenuTs: 1) KoJIu4ecTBo
HarpeBaeMoi *HUAKOCTU (KI/4); 2) MOBEPXHOCTh TEIIONepeaun 3MEeBUKa; 3) COCTABUTh CXEMY
anmapara.
3AJJAYA Ne5
[To xomnbLeBOMY 3a30py ABYXTpyOHOTO XosoauibHHKa mpoTekaeT 30%-ueiii pactBop HCI co
ckopocThio 1,2 M/c, oxmaxkaasck oT 52 no 29°C. Oxyaxkaaromas Boia IBIKETCS IPOTHBOTOKOM,
Harpeasch oT 13 10 29°C. KoahduiuenT TennooTaaun oT CTeHKH K Boje paseH 5830 Br/(m?%K).
X0J0IMILHUK H3roTOBJIEH U3 cTanbHBIX (X18H10T) He3arpsa3HEéHHBIX
Tpy6 nuamerpom 62013 mm u 36013 mm. [loTepu Teria MO>KHO He yUUTBIBaTh. ONpeNennuTh:
1) pacxo/1 KHCIOTHI (KI/4) U OXJIaXKaromeii BoJpl (M>/4); 2) TOBEPXHOCTh TEILIONEPEAadN;
3) cocTaBUTH CXEMY ammapara.
3AJJAYA Ne6
[Io BHyTpeHHell TpyOe NPOTUBOTOYHOIO JABYXTPYOHOTO TEMJIOOOMEHHHMKA JUIMHON 4 M,
cocrosuero u3 craiabHbIX (X18H10T) Tpy6 nuamerpom 52012 mm u 3302,5 MM, IpoTeKaeT BoJa,
Harpesasch 0T 24 1o 32°C. [lo BHenHel — ykcycHast KUCIIOTa, oxyaxaasick ot 91 no 83°C. Pacxon
ykcycHoi kucnoTel 4,82 T1/4. Koaddunument temnoornauum or creHKH K Bojae paseH 4880
Br/(M*K). TloTepsMu Temna W 3arps3HEHUSAMHM MOXHO HpeHeOpeub. OIpeesuTh:
1) pacxon oxnaxaaromeii Boasl (M3/4); 2) 3amac MOBEPXHOCTH B TemIooOMeHHHKE (%);
3) cocTaBUTH CXEMY ammapara.
3AJJAYA Ne7
B 1pyGe 3meeBuka oxnaxkaaercss 750 kr/u 100%-HOW yKCYCHOM KHCIIOTBI OT TeMIEpaTypbl eé
KoHieHcaluu mpu 760 MM pr. cT 10 36°C. [ToBepXHOCTh TeIONEpe1aut 3MeeBUKa 5 M2, TUaMeTp
cranpHOM (X18H10T) TpyOnl 3meeBuka 52013 mMm, auamerp BuTka 450 mm. OxnaxzaeHue
IIPOU3BOUTCS BOJOH, KoTOpas HarpeBaercs ot 15 no 27°C. IloTepu Temuia 1 3arpsi3HEHUs CTEHOK
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MOKHO HE y4HTbhIBaTh. Omnpenenuts: 1) k03)HUIUEHTHI TeII00TauH, MPEABAPUTEIBHO HaMIsg
KO3 GUIMEHT TeIvIonepenadn; 2) pacxo] OXJIKIAroIed BOAbI (Kr/4); 3) COCTaBHTh CXEMY
anmapara.
3ATAYA Ne8
B aByxTpyOHOM XOJIOAMILHUKE 1O KOJBIEBOMY 3a30py Mexnay craimbHbiMu (CT.3) TpyOamm
mramerpom 59013,5 mm u 28(12,5 MM IpOTEKaeT H3OMPOITHIIOBBIN CITUPT CO CKOpocThio 0,76 M/c.
Temneparypa cnupra Ha Bxone B ammapar 81°C, na Beixoge 29°C. Oxnaxnaromias Boja
JBIDKYILAACS MPOTUBOTOKOM H3MEHSIET CBOIO Temreparypy oT 15 mo 23°C. Kosddunuent
TEMIOOTAaul OT MOBEPXHOCTH CTeHKM K Boje paBeH 6340 Br/(M*K). Ilotepsamu Temma u
TEPMUYECCKHUMH CONPOTHBJICHUSIMH 3arpsi3HeHuil TmpeHeOpeds. Ompexenutsh: 1) pacxon
OXJIAKIAEMOTO CIUpTa (Kr/u) M Bomsl (M°/4); 2) MOBEPXHOCTH TEIIIONEPENAadl; 3) COCTABUTh
CXeMy amnrnapara.
3AJAYA Ne9
B cransHOM (Ct.3) 1ByXTpYyOHOM TEMJIO0OMEHHUKE 110 BHYTpeHHEN TpyOe nuamerpom 33 [13 MM
poTeKaeT xjJopOeH30i co ckopocthio 0,8 M/c. TemmepaTypa xjgopOeH30J1a Ha BXOJIE B ammapar
24°C, na Berxoje 68°C. Ilo 3a30py KOJIBIIEBOTO CEUCHUS TPOTUBOTOKOM TIPOTEKALCT ropsyas Boja
¢ temmeparypoit Ha Bxojae 90°C, Ha Beixone 46°C. KoadduuueHT TermiooTaadud OT BOABI K
TIOBEPXHOCTH BHYTpeHHel TpyOsl pasen 1870 Bt/(M*K). IloTepeii Temma B okpykKaromiee
MIPOCTPAHCTBO M TEPMUYECKIMH COMTPOTHBIICHHSIMHU 3arpsi3HEHUH peHeOpeds. OnpenenuTs:
1) pacxox HarpeBaeMoil KHAKOCTH (Kr/d) M rperomiei Bomsl (M°/4); 2) MOBEPXHOCTH
Tervionepeiaun; 3) COCTaBUTh CXEMY allapara.
3AZTAYA Nel0
B 3MeeBHKOBOM MojorpeBaterie no cranbHoi (Mapka ctamu X18H10T) tpybe muamerpom 33013
MM Te4€T Xj0podopm co ckopocThio 0,6 M/c, HarpeBasch oT 18 mo 86°C. C BHemNIHEH CTOPOHBI
3MeEeBUK 00OTpEeBAETCsl HACBHIIIEHHBIM BOJSHBIM MapoM moj AasieHueM 3 arta. Kosdduuument
TEIIOOT/IAYM OT Tapa K Tpyoe 3MeeBrka paseH 9300 Br/(M>K). Jluamerp
BUTKOB 3MeeBuka 270 mm. IloTepsmMu Teruta W 3arpsi3HCHHSIMH CTEHOK MOXKHO IPEHEOpEUb.
Onpenenuthb: 1) KOTMYECTBO HAarpeBaeMOM KUAKOCTH M pacxo] mapa (Kr/4); 2) MOBEpPXHOCTh
Tervionepeiayn; 3) COCTaBUTh CXEMY allapara.
3AJJAYA Nell
B xoubuieBOM 3a30pe ABYXTPYOHOTO TEIIIOOOMEHHHKA, COCTOSIIEro U3 CTaIbHBIX TpyO (Mapka
cramu X18H10T) muamerpom 57013,5 mm u 25012 MM, oxnaxaaercst 1350 kr/4 anerona ot 56 1o
44°C. Oxnaxnamomias BOJAa JBUXETCS MPOTUBOTOKOM M HarpeBaercs or 22 mo 28°C.
Koa(hdHIMEHT TemnooTnaud OT CTeHKH TpyOsl K Boje cocTasiser 4950 Br/(m*K).
TepMuueckuMu CONMPOTUBICHUSIMU 3arPS3HEHUN U MOTEPSIMU Terlla peHeOpeub. OnpenenuTh:
1) pacxox oxnaxaaromiei Boasl (M3/u); 2) IIMHY TPyObl TEMIOOOMEHHHKA; 3) COCTABUTH CXEMY
amnmapara.
3AZJAYA Nel2
B BepTHKaTbHOM KOXKYXOTPYOHOM KOHJIEHCATOpPE Ha BHEIIHEW MOBEPXHOCTH cTajbHBIX (CT.3)
Tpy0 auamerpom 3313 MM KOHJIEHCUPYETCS HACBIIICHHBINA BOASHON Map mpu AaBieHuu 1,5 ata.
Konpnencar ynansercs npu temieparype konaencanuu. KoagppuimenT temioornayu oT mapa K
Tpy6am coctasister 9300 Br/(m*-K). Tlo Tpy6am IpoTekaeT OXIakIarolias BOJa CO CKOPOCTHIO
0,4 m/c. Hucno tpy6 B KoHzeHcaTope 19. Temneparypa Boabl Ha Bxoje 15°C, Ha Boixoae 45°C.
[oTepsamu Terta npenedpeub. OnpenenuTs: 1) pacxon oxnaxkaaromiei Boasl (M3/4) u rperoriero
napa (Kr/4); 2) moBepXHOCTh TeIUIonepeaaun; 3) COCTaBUTh CXEMY allapara.
3AJIAYA Nel3
B MexTpyOHOM MPOCTPaHCTBE KOKYXOTPYOHOTO TEMIIO0OMEHHUKA KOHJIEHCUpyeTcs pu 760 MM
pT. cT. 1730 Kr/4 HachIIEHHOTO Mapa 3TaHoJa. TermI00OMEHHUK BBINOJHEH U3 CTAIbHBIX TPYO
auameTpoM 26013 MM, ymncio kotopelx 61. Oxnaxknaromast Boga HarpeBaercs otT 25 po 35°C.
Kos(h}HIMeHT TenIooTaauu OT Napa K HOBEpXHOCTH cTeHoK Tpy6 1390 Br/(M*K). Crenku Tpy6
CUMTaTh HE3arpsA3HEHHBIMM, TMOTEepsAMHU Terma mpeHedpeub. Ompenenuts: 1) pacxon
OXJTKJAIONIEH BOJIBI; 2) BBICOTY TPYO ammapata; 3) COCTaBUTh CXeMY armapara.
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3AJJAYA Nel4

B BepTuUKanbHOM KOXYXOTPYOHOM TemIOOOMEHHHKE TMpu AaBieHun 760 MM pT. CT.
koHaeHcupyercs 2140 Kr/4 HACKHIIEHHOTO Mapa 3TaHoa. TermIo0OMEHHHUK BBIITOJIHEH U3 CTallA
(Ct.3), conepxut 127 cranpHbIX TpyO auamerpom 2913 mm. Oxnaxkparomias BoAa moaaércs ¢
HavainbHOH Temmeparypoii 25°C u npoxoaut mo Tpydam co ckopoctbio 0,45 m/c. Koaddumment
TeIIo0Taaun co cTopoHsl mapa 1630 Br/(M*K). IMotepsaMu Terna npeHeGpedsb, CTEHKH TPYO
cunTaTh He3arps3HEHHbIMH. Onpenenutb: 1) BBICOTY TpyO ammapaTa; 2) COCTaBHTH CXEMY
anmapara.

3AJJAYA Nel5

B BepTHKanbHOM KOXKYXOTpYOHOM TeriooOMeHHUKe co ctanbHbIMU (CT.3) TpyOaMu 1uameTpom
4202 mm u aiuHOHU | M mpoTekaeT BosHOH pactBop, HarpeBasich ot 20 go 80°C. Koaddumnment
TEIIOOTJAYN OT BHYTPEHHHMX CTEHOK Tpyd K pactBopy paseH 930 Br/(M%K). Umcmo Tpy6 B
anmapate paBHO 20. OGorpeB BeAETCS HACHIIIEHHBIM BOJSHBIM IMAapOM C JaBJeHUEM 3 aTu.
TemnepaTypy HapyKHBIX CTEHOK TpyO (co cTopoHbI mapa) mpuHsTh paBHOH 135°C, mpoBepus
BIIOCJIEICTBUU  CIPABEUIMBOCTh 3TOTO  JONYHIEHUS. TepMHUYECKMMM CONPOTHUBIICHUSMU
3arpsi3HEHUI OBEPXHOCTH NpeHedpeub. OnpeaenuTs: 1) pacxo] rperomero

napa; 2) COCTaBUTh CXEMY armapara.

3AJJAYA Nel6

B ropusoHTanbHOM KOXYXOTpYOHOM TEIUIOOOMEHHUKE B MEXTPYOHOM MPOCTPAHCTBE
oxJaxmaercss KUAKOCTh oT 95 mo 35°C. Temmoémkocts kumkoctu 2,92  kJDx/(kr-K).
Ko>h}HIMEHT TermI00TAa4H OT 3TOMH KMAKOCTH K Tpybam pasen 585 Br/(M2K). Ilo cTampHBIM
(Ct.3) Tpybam TerumoobMeHHUKa (nuamerp TpyO 27[12,5 MM) mpoTekaeT oxJaxkaarolas BoOJa,
TeMIieparypa kotopoit yBennuuBaetcs ot 15 no 45°C. Cxopocts Bojbl B Tpybax 0,4 m/c. Yucno
TpyO 19. IloTepsimu Tema B OKpYKaloOIIy0 cpeay mpeHeOpedb. TepMudeckue COmpOTHBIICHUS
3arpsi3HEHUN CTEHOK HE yUUThIBaTh. OnpeneuTh: 1) KOJTUYECTBO OXJIaXK1aeMON KUAKOCTH (KI/4);
2) MOBEPXHOCTH TEIUIOTIEPEIauu TEIIIO0OMEHHUKA; 3) COCTaBUTh CXEMY armapara.

3AJJAYA Nel7

B nByxTpyOHOM XOJOAMIIBHUKE 10 BHYyTpeHHeH ctanbHOU (Ct.3) TpyOe muamerpom 270125 Mm
MPOTEKAET KUAKOCTh CO cKopocThio 1 M/c. Temneparypa >xuakoctu Ha Bxojae 80°C, Ha BBIXOJIe
30°C. Tennoémkocts xuakocts 2,94 kJ[x/(xr-K), motaocts 800 kr/m3, TenmonposoasocTs 0,41
Bt/(M?-K), Baskocts 0,4 cIl3. TTo 3a30py KOJBIEBOTO CeYeHHUs MPOTEKAET OXJIAKIAONIAs BOJA,
HarpeBasich oT 15 10 50°C. KoadduiumenT TennooTaaun oT BHyTpEHHEH TPYObl K OXJIaXTaroIIei
Bozie 935 B1/(M%K). CTeHKn TpyObl CUMTATh He3arpA3HEHHBIMH, TIOTEPSIMHU TeIla MpeHeOpeyb.
Ompenenuth: 1) pacxoabl OXJIAXIAEMOW M OXJIAKIAIIICH >KUAKOCTEH; 2) MOBEPXHOCTH
Terionepeiayn; 3) COCTaBUTh CXEMY allapara.

3AJJAYA Nel8

B BepTukagbHOM KOXKYXOTpYOHOM TeIuiooOMeHHuKe, umerorieM 19 tpyd auamerpom 1812 mm u
BbIcOTOM 1,2 M, mpu naBineHun 760 MM pT. CT. KOHACHCUPYETCS HACBIIIEHHBIA Map 3TaHOJA.
Oxnaxnaromas Bojaa HarpeBaercs oT 15 g0 35°C. Koaddunuent reronepenayuun 700 BT/(MZ‘K).
Omnpenenuts: 1) gocTaToYHA M MOBEPXHOCTH TEIUIONEpenadn it kouaeHcauuu 350 kr/4 mapa
sTaHoja (MOTEepH TEIUla HE YYUTHIBATh); 2) Kakoe KOJMYEeCTBO IMapa AJTaHoda (Kr/4)
CKOHJICHCHpYETCs B ammnapaTe, ecil Ha TIOBEPXHOCTH TpyO oOpa3yeTcs oM HAaKUIH TOJIIIMHON
0,5 MM; 3) cocTaBHUTh CXeMy amnmnapara.

3AJJAYA Nel9

B cranbHomM (mapka crtanmu Cr.3) OBYXTpyOHOM TEIIOOOMEHHHKE [0 BHYTpEHHEH TpyoOe
muaMeTpoM 33013 MM mpoTeKaeT >KUIKOCTh co ckopocTbio 0,8 m/c. TemnepaTtypa >kMIKOCTH Ha
Bxoze 20°C, Ha Bexoze 60°C. ITTnoTHOCTS skHaKocTH 700 kr/m°, Termmoémkocts 2,1 kJDx/(krK),
Bs3kocTh 0,45 clI3, rerutonposoauocts 0,41 B1/(m-K). Io 3a30py KOJIBbIIEBOTO C€UEHUS TPOTEKAET
ropsiuas Boja ¢ remneparypoit Ha Bxoze 90°C, na Beixoze 50°C. KoadpuiueHt TenaooTnauu ot
BOJbl K BHyTpeHHeil Tpybe 875 Br/(M*K). Ilotepsmu Temma mnpeneGpeus. Tepmuueckue
3arpsA3HEHUs] CTEHOK He yUuThIBaTh. Onpenenuts: 1) pacxoabl TEIUIOHOCUTENCH;

2) TIOBEPXHOCTH TEIUIONEepeaadyn; 3) COCTaBUTh CXeMY allnapara.
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3ATAYA Ne20

B 3meeBuKOBOM mojorpeBaresne mo craibHOU Tpyde (Mapka cramu Crt.3) nuamerpom 3613 MM
MPOTEKAET )KHUJIKOCTh O ckopocThio 0,6 M/c. Temneparypa xxuakocta Ha Bxoae 15°C, Ha BbIxone
85°C. TInotHocts xmaxoctu 800 kr/m>, Temmoémkocts 2,1 kJIx/(kr-K), Bsskocts 0,4 clls,
tertonpoBoanocts 0,35 B1/(M'K). C BHemHel CTOpoHBI TpyOblI 3MeeBHKa 00OrpeBaercs
HaCBILLEHHBIM BOJSIHBIM IIApOM C J1aBiaeHueM 2 atu. KoHzaeHcaT napa ygansercs npu
temreparype HaceimeHus. Koapduuuent rtemnootaaun ot mapa K Tpydbe 3meeBuka 9300
Br/(M?K). Jluametp ButKa 3Meesuka 2700 MM. TepMudeckuMy CONPOTUBIEHUSIMH 3arps3HEHHi
CTEHOK M TEIUIOBBIMU IOTEepsAMU IHpeHeOpeub. Omnpenenuts: 1) KOIUYECTBO HarpeBaeMoi
KUAKOCTH; 2) pacxo/l napa; 3) moBEpXHOCTh TEIUIONEPEIaun anmnapara;

4) cocTaBUTH CXEMY armapara.

3AJAYA Ne21

B ropusoHTanbHOM KOXYXOTpYOHOM TEIUIOOOMEHHUKE B MEXKTPYOHOM IPOCTPAHCTBE
oxnaxnaaerca KuAkocTb oT 95°C nmo 35°C. Temnmoémkocts xuakoctu 2,92 x/x/(kr-K).
Ko>hGHIMEHT TemnooTiaun oT 3Toi KUAKOCTH K Tpybam 585 Br/(M?K). IMo cTamsHbIM (Mapka
cranu Cr.3) Tpybam numamerpoM 27012,5 MM mpoTekaeT oxjaxjaarolias BojAa, TeMIeparypa
kotopoit yBenmuuBaetcst oT 15°C mgo 45°C. Ckopocth Bojbl B TpyOax 0,4 m/c. Hucno tpy6o 19.
[ToTepssmMu Teruia B OKpyXarollylo cpeay npeHeOpeub. TepMuyeckue 3arps3HEHHs] CTEHOK He
yuutThiBaTh. Omnpenenuth: 1) KOJIWYECTBO OXJaXJaeMON KHJAKOCTH; 2) TOBEPXHOCTb
TerIonepeiauy TemI000MEeHHNKA; 3) COCTaBUTh CXEMY amiapara.

3ATAUA Ne22

[To BHyTpenneit Tpyde amamerpom 3613 mm crampHOoro (Mapka ctaim Ct.3) aByXTpyOHOTO
MOI0TpeBaTEINsl MPOTEKAET KHUAKOCTh CO CKOpocThio 1 M/c. HauanbHas TemnepaTypa KUIKOCTH
25°C, xoneunas 85°C. ITnotHocTs xumkocti 850 kr/me, Bsskoctb 0,4 cll3, Teroémkocts 3,14
kJx/(kr-K), TerumonpoBoanocts 0,41 B1/(M-K). B 3a30pe Kob11eBOro ce4eHus: KOHACHCHPYETCS
HACBHIIIEHHBIN BOJSIHOM map ¢ AaBieHueM | atu. KoHaeHcaT yganserca npu Temieparype napa,
K03 (GUIMEHT TEIUIOOTAa4HN OT Tapa K BHyTpeHHei Tpyde 7000 Br/(m?-K). IotepsiMu Tera u
TEPMHUYECKUMH COTPOTHUBIICHUSAMHU 3arpsi3HEHUI cTeHOK mpeHebpeub. Ompenenuts: 1) pacxon
rperolero napa; 2) moBepXHOCTh TeIUIoNepeaauu; 3) COCTaBUTh CXEMY arrnapara.

3AJTAYA Ne23

Kunkuit Tomyon B koiamdectBe 866 kr/u momorpeBaercsi ot 20°C mo 60°C Genzosom,
KOHJICHCUPYIOIIUMCS TPU HOPMaJIbHOM aTMOC(EPHOM JaBJIEHUU B KOJBIIEBOM IPOCTPAHCTBE
JIBYXTPYOHOTO TeruiooOMeHHHKA. J[mamMeTrp BHyTpeHHEH cranbHOM (Mapka crtanu Ct.3) TpyObI
terroooMennnka 4413,5 mm. KoadduruenT termnootaaun ot 6€H301a K CTEHKE cocTaBisieT 990
Bt/(M?-K). Onpenenuts: 1) MOBEPXHOCTh TEILIONEPEAAUHN; 2) HAPYKHYIO TeMIEpaTypy CTEHKH
BHYTpPEHHEH TpyObI TEMI000OMEHHHKA; 3) COCTAaBUThH CXEMY armapara.

3ATAYA Ne24

B cranpHomM (Mapka cranu Cr.3) ABYXTpyOHOM TeIJIOOOMEHHHKE BO BHYTpPEHHEH TpyoOe
nruametrpoM 36012 MM mpotekaeT Toiyon B konuuectBe 1500 kr/u u oxmaxnpaercs oT 90°C no
35°C. Mexny tpybamu [ABIKETCS OXJaxjaroiias Boja, HarpeBaschb oT 15°C go 40°C.
Koo} (pULHUeHT TemIooTnauu oT CTeHKH BHYTpeHHel TpyOsl k Boje 580 Br/(M%*K). IToTtepsamu
TeIula ¥ TEPMUYECKMMHU CONTPOTHBIICHUSIMH 3arps3HEHUI CTeHOK peHedpeub. OnpenenuTs:

1) pacxon BoJbl Ha OXJIK/JIEHKE; 2) TOBEPXHOCTh TEIUIONEpeaayr; 3) COCTaBUTh CXEMY alrapara.
3ATAYA Ne25

Ha napyxHOl nmoBepxHOCTH cTajmbHOro (Mapka cranu Ct.3) 3MeeBHKa JuameTrpoM 2812 MM U
JUIMHOW 5 M KOHJeHcupyeTcs npu 760 MM pT. CT. u3ompomnaHoi. J(namerp BUTKa 3MeeBUKa
cocrasiser 0,3 M. B TpyOe 3MeeBHKa poTeKaeT BoJa, TeMIepaTypa KOTOPOH yBEIMYUBAETCSA OT
8°C no 22°C. Kosddurment temnonepenaun 700 Br/(M*K). TloTepu Tenna He3sHAYUTENBHBI,
3arpsA3HEHUSIMH CTEHOK IpeHebpeusb. OnpeaenuTs: 1) KoJIM4ecTBO KOHACHCUPYIOIIErocs CIupTa
(xr/4); 2) k03P PULKMEHT TEIIOOTAAYH CO CTOPOHBI NTapa;

3) cocTaBUThH CXeMy ammapara.

3AJTAYA Ne26
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Ha HapyxHO# MOBEpPXHOCTU 3MEEBUKA, U3TOTOBJIIEHHIO U3 CTalbHOU (Mapka ctanu CT1.3) TpyObl
mraMeTpoM 26013 MM konaeHcupyercs mpu 760 MM pr. cT. 60 Kr/4 HACBHIILIEHHOTO Mapa
M30IIPONUIIOBOTO cnupTa. OTBOA TeIjia KOHAECHCAMU IIPOU3BOIUTCS BOJIOM, HarpeBaroiencs ot
10°C o 22°C. Ko>(pdHIMEHT TemIooTaaun co CTOPOHBI mapa cocrtaiser 980 Br/(M%K).
Huamerp BuTKa 3MeeBuKa paBeH 0,23 M. TepMHUYECKMM CONPOTUBIEHUEM 3arps3HEHUNA CTEHOK
npenedpeus. Ilotepu Temna HesHaunmrtenbHbl. Omnpexenuth: 1) mmHY TpyOBI, W3 KOTOPOM
M3TOTOBJICH 3MEEBHK; 2) COCTAaBUTh CXEMY arlrapara.
3AJJAYA Ne27
B cranpHbIX TpyOax nuamerpom 20012 MM H JUTMHOH 2 M KOXKYXOTPYOHOTO TEIUIOOOMEHHHUKA CO
ckopoctsio 0,8 M/c mpoxoaut 6en3on u HarpeBaeTcst oT 20°C 1o TemmnepaTypsl KureHus npu 760
MM pT. cT. ['perommii HachIeHHbIH BoasHOW map aaBneHust 0,8 atu B konmdectBe 3300 kxr/gu
KOHJICHCUPYETCS Ha HapYKHOM MOBEPXHOCTHU TPYO U €ro KOHJIeHCAT OTBOJUTCS IIPH TEMIIEpAType
KoHmeHcaruy. Kod(UIHeHT TemmooTnayn co cTopoHsl mapa paseH 10500 Br/(m?-K). Uz-3a
HaJIM4us 3arpsA3HEHUN CTEHOK TpyO ko3 PUIMEeHT Temonepeaaun B anmnapare Ha 25% MmeHble
paccunTaHHOTO 6e3 yuéra 3TuX 3arpsizHeHuil. Onpenennutsb: 1) MOBEpXHOCTh TEIUIonepeaun; 2)
YUCJIO TPYO M YHMCIIO XOJIOB B TEINIOOOMEHHUKE; 3) COCTABUTh CXEMY allapara.
3AJTAYA Ne28
B cransHoM (Mmapka ctamm Ct.3) 3MeeBuke mojaorpeBaetcs 6enszos ot 20°C no temmeparypbl
KHUTIEHUS IPU HOPMAIbHOM aTMoc(epHoM naBieHuu. {uamerp Tpyos! 5613 MM, quameTp BUTKA
500 mm. HarpeBaHue OCyLIECTBIISIETCS KOH/IEHCUPYIOIIMMCS Ha BHEIIHEW MOBEPXHOCTU TPYObI
3MEeBUKa HACHIIIEHHBIM BOJSHBIM mapoM ¢ gaBieHuem 0,6 atu. Pacxon mapa cocrasisier 86,5
KT/4, a K09Q(QUIIMEHT TeIIO0TIaul OT Tapa K cTeHke paseH 12900 Br/(m2K). ITorepu Terma
U TEpMHUYECKHE CONPOTHUBIEHUS 3arpsi3HEHUIl CTEHOK He YyuuThiBaTh. Omnpenenuts: 1)
MOBEPXHOCTh TEIUIONEpEIaul 3MEEBUKA; 2) COCTaBUTh CXEMY allIapara.
3AJJAYA Ne29
benzon B kommyectBe 880 Kr/4 oxmaxmaeTcss OT TeMIlepaTypbl KumneHus mpu 760 mm
pT. ct. 10 20°C BO BHyTpeHHEH TpyOe IBYXTpyOHOro TeriooOMeHHuKa. JlinHa TpyOHI,
M3roTOBICHHOW M3 ctaym (Mapka cranu Cr.3), 0,74 M, OTHOIICHHWE ITMHBI K BHYTPECHHEMY
nuaMmeTpy paBHo 20, a ToyuHa CTeHKU 4 MM. XJ1aloareHT — TOJIYOJI — IBUKETCS MPOTUBOTOKOM
B KOJbIIEBOM 3a30pe. Koadduiment Temmonepenaun ot GeHzona k tomyory 210 Br/(m?-K).
TepMuueckue COMPOTUBICHMS 3arpsi3HEHUN CTEHOK YYeCTh IO WX CPEIHUM 3HAYCHHSIM IS
oprannueckux xuakocrei. Onpeaenuts: 1) k03D ULIHEHTHI TEIIIO0TAAYH; 2) COCTABUTh CXEMY
anmapara.
3AJJAYA Ne30
B cransHo# (Mapka ctanu Ct.3) KOKYyXOTpYOHBIN KUISATHILHUK, UMEOImuid 61 TpyOy nuameTpom
25002 MM u BbICOTOHM | M, OCTyMHaeT mpu TemrepaType KUIMeHUs U ucnapsercs npu 760 Mm pr.
CT. Todyosl. Temnao MOABOAUTCS OT KOHACHCUPYIOUIETOCS B MEXTPYOHOM MIPOCTPaHCTBE
HACBIIIEHHOTO BOJISTHOTO Mapa ¢ naBieHueM 2 atu. Kongencar He oxnaxzaaercsa. KoaddunmeHTs
TEIUIOOT/IaYu CO CTOPOHBI apa M KHIAIIEro ToJyoja paBHbl cooTBeTcTBeHHO 10500 u 1630
Br/(M*K). IloTepamu Temna npeHeOpedb, MOBEPXHOCTH TPYO CUUTATh HE3arpsA3HEHHBIMH.
Omnpenenuts: 1) pacxon rperoiiero napa; 2) pacxo/1 UCHapseMoro ToiayoJia;
3) cocTaBUTH CXeMy ammapara.
3AJTAYA Ne31
Bo BHyTpenHeit Tpybe auamerpom 2913 MM cranbHoro (Mapka craiau CT.3) TOpU30HTaIBHOTO
IBYXTpYOHOTO TermnooOMeHHuKa HarpeBaetcs 0,75 m*/u Boasl ot 20°C mo 50°C. Harpepanue
IIPOBOJIUTCS HACBHIILIEHHBIM BOJSIHBIM MapoM ¢ JaBieHueM 2 ata. Koadduuuent rermnooraaun ot
napa K cTeHke BHyTpeHHei Tpy6s 12200 Br/(M*K). TepMudeckue conpoTHBIEHHS 3arpsi3HEHUI
CTEHOK Y4eCTb IO MX CPEIHUM 3HAYEHUSAM JUIsl BOJBl CPEIHETO KayecTBa M BOJSHOTO Hapa.
Omnpenenuts: 1) uHY TpyOBI TEMII00OMEHHUKA,;

2) pacxoJ IrperoIero napa; 3) COCTaBUTh CXEMY armapara.
3AJTAYA Ne32
Bo BHyrpenHneit Tpyoe auamerpom 27012,5 MM craibHOro (mapka craau Ct.3) nByXTpyOHOTO
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TeruioooMenHuka oxmaxaaercs 2000 kr/d toiyona oT ero temmeparypbl kunenust ao 40°C.
Hasnenne 760 mm pr. cr. OxylaxAeHUE NMPOU3BOAUTCA BOJOM, IBWKYHIEHCS MPOTUBOTOKOM.
Temneparypa Boasl Ha Bxoje B ammapar 15°C. Pacxox Bomel 6,1 w34, Koadoumument
TEMIOOTAAYM OT CTeHKH TpyOsl Kk Boae coctasisier 1400 Br/(M*K). Tepmudeckumu
COTIPOTHUBIICHUSIMH 3arpsi3HEHUN CTEHOK mpeHeOpeub. OmpenenuTs: 1) TemmnepaTypy BOIBI Ha
BBIXOJIC MX TEIIOOOMECHHHMKA; 2) JJIUHY TPYObl TEIII00OMEHHHKA,

3) coCTaBUTh CXEMY aIlapara.
3AJJAYA Ne33
B tpy0e 3meeBuka oxnaxkaaercs 3500 kr/a 100%-H0M yKCYCHOM KHCIOTHI OT TemmepaTtypsl 60°C
0 36°C. TloBepXHOCTb TemIONEpenauyl 3MeeBMKa 15 M2, amamerp BHUTKa 450 MM.
KoHcTpykumoHHblii MaTepuan 3MeeBUKa — HepkaBerolas crajib. OXIaKIeHHe MPOU3BOAUTCA
BOJIOM, NBIDKYIIEHCS MPOTUBOTOKOM, KOoTopasi HarpeBaetcsi ot 15°C mo 27°C. duametrp TpyO
3meeBuka 5103 mm. [loTepu Temna He yuuThIBaTh. Te€pMHUECKHUE CONPOTUBIEHUS 3arps3HEHUN
CTEHOK TpyObl 3M€eBHKa Y4YECTb IO CPEJAHUM MX 3HAYEHMSIM Ui YKa3aHHBIX TEIIOHOCHTENEH.
[ToTepu Tenna He yuntbiBaTh. OnpeaenuTs: 1) ko3dUIUEHT TEMI00TAaYN OT IOBEPXHOCTH TPYO
3MeeBUKa K BOJIC; 2) COCTaBUTh CXEMY arlapara.
3AJJAYA Ne34
Hacermennsiit map Tonyona B konudectBe 1000 kr/a koHmeHcupyercs mpu 760 MM pT. CT. B
KOJIbIIEBOM IPOCTPAHCTBE JABYXTpYOHOro TersiooOMeHHUKa. [lo BHyTpeHHeW TpyOe mpoTekaer
4000 xr/4 Boabl ¢ HavanbHOU Temmeparypoil 10°C. KoadduuneHnTtsl TemiooTaaqyn co CTOPOHbI
Tapa TOJTyoJIa U BOJBI PaBHBI cOOTBETCTBEHHO 1160 1 960 B1/(M?K). Tommea cTeHKH TPyOEHI,
BBITIOJIHEHHOW n3 cTanu (Mapka ctanu Ct. 3), cocraBnser 4 mMm. [loTepsimu Teruia npeHeOpeyb,
CTeHKH TpYO cuuTaTh He3arps3HEHHBIMU. OmpenenuTs: 1) cpeHre TeMieparypbl BHyTpEeHHEH 1
BHEIITHEH MMOBEPXHOCTEH CTEHKU BHYTPEHHEH TPYOBI; 2) COCTAaBUTh CXEMY aIlapara.
3AJJAYA Ne35
B xomwrieBoM mpoctpaHcTBe ctanbHOTO (Mapka cranu CT.3) aByXTpyOHOTO TETUIOOOMEHHHKA
KOHAeHCcUpyeTcst pu 760 MM PT. CT. HACBIIMIEHHBIN Nap U3omponuwioBoro cnupra. OTBOJ Temia
KOHAEHCAlMM MPOU3BOAUTCS BOJOM, HarpeBaromiedca ot 12°C mo 26°C. Pacxonm Boasl BO
BHYTpeHHEH TpyOe nquamerpom 3613 mm cocraBisier 1300 kr/4. KoaddumuenT rennoornaun co
cTopoHs! mapa pasen 1080 B1/(m%K), moTepu Temna B OKpYKAIOLIYIO Cpedy cOCTaBisAioT 3350
k/[x/4. TepMUUECKUMU COTIPOTUBIICHUSIMU 3arPSA3HEHUN CTEHOK TpyO npeHedpeub. OnpenennTh:
1) nmuHy BHYTpEHHEH TpyOBbl TEINIOOOMEHHHKA; 2) pacXo/] IPEOIero napa; 3) COCTaBUTh CXEMY
anmapara.
3AJTAYA Ne36
Metanon B konuyectBe 80 T/4u mocTymaeT B TpyOHOE MPOCTPAHCTBO OJHOXOIOBOTO
KOXYXOTpyO4aToro TemiooOMeHHUKa, rie HarpeBaercs ot 15 po 40°C ropsueil Bomou,
MOCTYHAIOIIEH B MEXTPYOHOE MPOCTPAHCTBO U oxiaxkaaroieiics ot 90 no 40°C. TemnooOMeHHUK
umeer 111 1py0 mmamerpom 25002 mMm. Kosdduument Ttemnootaauum OT BOIBI K HapyKHOU
nosepxuoct Tpy6 930 Br/(M? K). Onpenenuts: 1) ko2pPULHEHT TEIIO0TAaYM OT BHYTpEHHEH
MOBEPXHOCTU TPYO K METaHOIY; 2) ATUHY TPYO TEIII00OMEHHHUKA.
3AZTAYA Ne37
JUist oXJMaXAeHUsT BOJbI, TOCTYMHAIOLIEH BO BHEIIHIO TPYOy JIBYXTPYOHOTO TEIJIOOOMEHHUKA,
UCTIOJb3YyeTCs XOJIOUIBHBINA pacco (pacTBOpP XJIOpUAA Kalblius ¢ KOHIeHTpauuei 24,7% macc.)
HarpeBaromuiics ot -25°C no -15°C. Cpennsasa temneparypa Boabl 4°C. Jluamerp BHyTpeHHEN
TpyObl TemaooOMeHHMKa 25012 MM, amuHa 3 M. Omnpenenuts BO CKOJBKO pa3 yBEIHMUUTCS
KOA(QQUIMEHT TemIo0Taaul OT paccoiia K IMOBEPXHOCTH TpPYOBl, €CIHM CKOPOCTb JBHKEHHUS
paccoua yBenuuuts ¢ 0,1 mM/c 10 1,2 m/c.
3AJTAYA Ne38
B TpyOHOM mpoCTpaHCTBE OJTHOXOJOBOTO KOKYXOTPYOUaTOro TEIUIOOOMEHHHKA HarpeBaeTcs OT
15 no 42°C mermioBblit cnupt, pacxoq 81 1/4. B MexxTpyOHOM IpOCTpaHCTBE MPOTHBOTOKOM
MIPOXOJIUT BOJIa, TeMmepatypa koTopoit uamensiercst ot 90 no 40°C. KoadduimeHT Temmoorauu
OT BOJIBI K HApyKHOI moBepxHoctu Tpy6 840 B1/(M?K). Uncno Tpy6 Temnooomennuka 111, ux
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BHYTpeHHUI tuametp 25%2 mm. [Ipu pacuere ydecTb TEpMUUECKHUE COTIPOTUBIICHUS 3arps3HEHUN
creHok. Onpenenuts: 1) 00BEMHBIA pacxon Boabl (M3/4); 2) KOSQQHUIMEHT TEMIOOTIAUH OT
MOBEPXHOCTH TpyOd K MerTaHody; 3) Kodhdumuent termmonepenaun; 4) MNOBEPXHOCTb
TEIUIONEPEIauy U JUIMHY TEII00OMEHHHUKA.

3ATAYA Ne39

[To KOJIBIIEBOMY POCTPAHCTBY TOPU30HTAIBHOTO ABYXTPYOHOTO TEILIOOOMEHHUKA CO CKOPOCTHIO
0,9 m/c nBuxetcst 98%-Has cepHas KUCIIOTa, oxiaxaasck oT 80 1o 64°C. Bo BHyTpeHHEH TpyoOe
TEIIIO0OMECHHHKA MPOTHBOTOKOM JIBIDKETCSI BoJa, HarpeBasich ot 20 mo 50°C. duamerpsr TpyO
54[14,5 u 2613 Mmm. Kos(hDHIMEHT TemnooTaun 0T MOBEPXHOCTH TPpyOs! K Boge 1400 Br/(m?-K).
Onpenenuthb: 1) ko3pGUIUEHT TEMIOOTAAUYN OT CEPHON KUCIOTHI K MOBEPXHOCTU TPYOBI; 2)
KO2((UIMEHT TeIuionepeaayu; 3) JIMHY TpyO TeIIIO0OMCHHHKA.

3AJJAYA Ne40

B cranphbix Tpybax nuamerpom 25012 MM OJJHOXOJIOBOTO KOKYXOTpYyOUaTOro TeriooOMeHHUKa
co ckopocTbio 0,75 M/c mpoxoauT Toryod1, HarpeBasick oT 20°C 1o Temnepatypsl kunerusi. Harpes
OCYILIECTBJISIETCS] HACHIIIIEHHBIM BOJIIHBIM MapoM, uMerolieM aasinenue 1 atu. Pacxon mapa 3 1/4.
KoshduiumenT TemnooTnadn co cTopoHsl mapa pased 10000 Br/(m*K). Onpenemuts: 1)
MIOBEPXHOCTh TEIJIONEpeaayy; 2) YUCIO U JJIUHY TpyO TErIooOMEHHHKA; 3) COCTaBUTh CXEMY
anmapara.

3AJJAYA Ned41

B xonbieBoM 3a30pe ABYXTpYOHOTO TEMJIOOOMEHHHKA JABIXKETCS Boja co ckopocthio 0,5 Mm/c,
HarpeBasch oT 22 10 46°C. Bo BHyTpeHHel TpyOe nuamerpom 4512 MM IPOTUBOTOKOM ABMKETCS
XJIOPOEH30JT OXJNaKaasach OT Temreparypbl kuneHus g0 S50°C. Pacxox xmopOenszona 3 T1/4.
Ko>]puImenT TemnooTnaun co cTopoHs! xiaopoersona 530 Br/(m?-K). TemnoBsIME moTepsMu
npeHeOpeun. [Ipu pacu€re ydecTh TEpMHUYECKHE CONPOTUBIICHUS 3arps3HeHui. OnpenenuTs: 1)
JTUaMETpP BHEUTHEH TPYOBI; 2) MOBEPXHOCTH TEIUIONEpeIayun; 3) COCTaBUTh CXEMY armapara.
3AJIAYA Ned42

B crampupix TpyOax (mapka cramm X18HI0T) deTbpéXxxoI0BOTO KOKYXOTpyOUaTOTO
TEIUTIOOOMEHHHMKA ABWXXETCS HUTpoOeH3071 HarpeBasicb oT 20°C 1o Temmeparypbl KHUIICHUS,
HACBIILIEHHBIM BOJSHBIM IapoM, HaxoJsImMUMcs moja naBieHueM 50 ara W NOCTYNamIUM B
MexTpyOHOE pocTpancTBO. Pacxon mapa 10 1/4. KoaddunueHT Temmootaun co CTOPOHBI mapa
9000 Bt/(M**K). Ilpu pacuére mnpeHeOpedb TEMJIOBBIMU TOTEPAMH M TEPMHUUECKUMH
COMPOTHUBIICHUSAMU 3arps3HeHuid. OmnpenenuTh: 1) MOBEpPXHOCTh TEIUIONEpeAayuu; 2) YUCIO U
JUIMHY TpyO Term1000MeHHUKa; 3) COCTaBUTh CXEMY arrapara.

3AJTAYA Ne43

Jns momorpeBa 0,25 1n/c mertanHosna ot 20°C ngo TeMmrepaTypbl KHUIICHHS HCIIOJIb3YETCS
HACBIIIEHHBIA BOASHOW map moja naBieHueM 4 ara. HarpeB ocymiecTBiseTCS B 3MEEBHKE
nuameTpoMm 20012 MM, JJIMHOW 5 M, COCTOSIIIMM M3 5 BUTKOB C AuaMeTpoM BUTKa 310 Mm.
Omnpenenuts: 1) pacxox mapa; 2) 3amac 1o moBepXHOCTH TEIIONEpeIadH.

3AZTAYA Ned4

ITo 3meeBuky mpoxomut 1,5 T/4 Tomyona, oxnaxpaawomerocs oT 90 mo 30°C. OxnaxneHue
MIPOU3BOJIUTCS BOJOH, Harpesatouieiics ot 15 mo 40°C. Tpyba 3MeeBHKa CTallbHasg IUAMETPOM
57013,5 mM. Kospduuuent TemnooTaadn co croponsl Boasl 580 Br/(M*K). uamerp BuTKa
3meeBuka 0,4 M. Onpenenuts HeOOXOAUMYIO JUIMHY 3MEEBUKA U PAacX0Jl BOJIbI, YUTS TEPMUUYECKHE
COINPOTHBJICHUS 3arPA3HEHUN CTEHOK.

3AJTAYA Ne45

B tenmnooOmeHHMKe «TpyOa B TpyOe» NMPOU3BOJUTCS OXJIAXKAECHUE ITAHOJIA OT TEMIIEPaTypbl
kunenus 10 20°C, BooH, NoJaroIelics B KOJIbLEBOW 3a30p U UMEIOILEH HAYaJIbHYIO TEMIIEPATYPY
7°C. CkopocTh TeueHus: Metanona 1,5 m/c, Boasl — 2 m/c. TemnooOMeHHUK COCTOUT U3 TPyO
muamerpamu 42013,5 u 25003 mm. TpyObl TemnooOMeHHuKa 3arps3HéHHbIe. Onpenenuts: 1)
KOHEUHYIO TeMIIepaTypy Bobl; 2) ko3 dumeHt

TerIonepeauy; 3) mionaab NOBEPXHOCTH TEIUIONEepeaayy U JJTMHY TeIUI00OMEHHHKA.
3AJTAYA Ned46
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B MexTpyOHOE HPOCTPAHCTBO KOXKYXOTPYOUaTOro KOHAEHCATOpa MOAaéTcss Mpu HOPMAaJIbHOM
aTMoc(epHOM JIaBJICHUU Mapbl OeH301a. OOpa3yromuiicss KOHIEHCAT OTBOJUTCS 0€3 OXITaXACHUSI.
B kauecTBe XJamareHTa UCIOIb3yeTCs BOJA, TOCTYMAIONMAsl BO BHYTPUTPYOHOE MPOCTPAHCTBO U
Harpearomasics oT 20 1o 30°C. CkopocTs BOJBI BO BHYTPUTPYOHOM IPOCTPAHCTBE COCTABIISAET
1,5 M/c. XapakTepucTHKu KOHJAEHcAaTopa: nuameTp Tpyo 2512 mm, miuHa TpyO 3 M, 4ucio Tpyo
384, umcno xomoB 6. TepMHUECKUMH CONMPOTHUBICHHUSAMHU 3arpsi3HEHUH CTEHOK IpEeHeOpedb.
Onpenenmuth: 1) pacxox OeH3oma; 2) kodddummeHT Terurootnaum; 3) 3amac Mo TUIOIIATU
[IOBEPXHOCTHU TEIUIONEPEayu.

3AJJAYA Ned7

B TemmooOMeHHNKe «TpyOa B TpyOE» MPOU3BOJMTCS OXJIAKICHHWE METaHOJa OT TeMIIEPaTyphl
kurieHus o 25°C, BOIOW, TOJAIONIEHCS BO BHYTPEHHIOI TpyOy M UMEIONICH HaYalbHYIO
temmneparypy 10°C. Ckopocts Teuenus metanona 0,5 m/c, Boast — 1 m/c. TemnooOMeHHUK COCTOUT
u3 Tpyo muamerpamu 42013,5 u 2503 mm. TepMHUeCKUMHU CONPOTUBICHUSMHU 3arps3HEHUN
npereOpeusb. OnpenenuTs: 1) KOHEUHYIO TEMIIEPATypy BOJIBI;

2) xodhduUIMEHT Teruionepeaaur; 3) IUIOMAas MOBEPXHOCTH TEIUIoNepenayl W JJIUHY
TEII000MEHHHUKA.

3AJTAYA Ned8

B cranbHbIX TpyOax nuameTpoM 25X2 MM OJTHOXOJIOBOTO KOXKYXOTPYOUaToro TEmI00OMEHHHKA
co ckopocThio 0,75 M/c mpoxoauT ToryoJ1, HarpeBasich oT 20°C 1o Temneparypsl kunienus. Harpes
OCYILIECTBIISIETCS] HACHIIIIEHHBIM BOJIIHBIM MapoM, uMerolieM aasienue 1 atu. Pacxon nmapa 3 1/4.
Ko>hduumenT TemmooTnadn co cTopoHsl mapa pasen 10000 Brt/(m?*K). Onpenemuts: 1)
MOBEPXHOCTh TEIUIONEpeaayu; 2) YUCIO U JAJIUHY TpyO TErIo0OMEeHHHKA; 3) COCTaBUTh CXEMY
anmapara.

3amaua 29

Omnpenenure kodhduruent nuddy3un azora B Bo3ayxe npu temmneparype 30 °C u naBienun 1
krc/cm?. CpaBHHTE MOJTYydEHHOE PACYETHOE 3HAYEHHUE C IKCIIEPUMEHTATLHBIM.

3amaua 30

Omnpenenure kodhdumment muddysun sranona B Boae npu temmeparype 50 °C. CpaBHute
MOJIy4EHHOE pacy€THOE 3HAYCHHE C SKCIIEPUMEHTATbHBIM.

3amaua 31

Omnpenenure kodddurment quddy3un 3Tanona B Boje npu temneparype S0 °C, cuurast pactBop
CHJIbHO pa30aBieHHbIM. CpaBHUTE MOIY4YCHHOE PacUE€THOE 3HAUEHUE C IKCIIEPUMEHTAIIbHBIM.
3amaua 32

B a6copbepe no1 nasieHneM 1 Kre/cM? MpOM3BOAUTCS MOTJIOIEHHE aMMHUaKa BOJIOH U3 €ro cMecH
¢ Bo3ayxoM. CunTtas paBHOBECHYIO JIMHUIO IIPSIMOM, HAWUTE ypaBHEHHE PAaBHOBECHOM JIMHUM B
OTHOCHTEJIBHBIX MACCOBBIX U OTHOCUTEJIbHBIX MOJIbHBIX KOHLIEHTPALUSIX, €ClIM KOHCTaHTa ['eHpu
B ycloBUsAX abcopOiuu cocraiser 1507 M prT. CT.

3amaua 33

Jns ycnoBu# 3amauu 32 onpenesiuTe KOJUYECTBO MOIVIOMEHHOTO abcopOTHBA, €CIM CTENEHb
norJiomeHus: cocrapisier 80 %, a Ha abcopOimio mogaércs 10 000 mM3/4 rasoBol cMecHu mpu
temmeparype 20 °C, congepxateit 15 % abcopoTuBa.

3anaua 34

s yenoBuit 3anau 32 u 33 onpenenute pacxo] abcopOeHTa (MOrJIOTUTENsA) U COCTaB KUAKOH
¢da3pl Ha BeIXOJEe M3 abcopbepa, ecnu koddduiment u3dbiTka nornorutens 1,4. OpormieHue
abcopbepa MPOU3BOAUTCS YUCTHIM MOTIIOTUTEIIEM.

3anaua 35

Hns ycnosuit 3amau 33 u 34 mocTpouTh pabouyi0 M PaBHOBECHYIO JIMHUU U OIPENENIUTh
JBUKYIIYIO CHITY TIpoIiecca abCopOIIHH.

3agaua 36

Boay HachlaloT yriekucielM razomM npu Temmeparype 15°C u  ngaBneHuMM 2 Kre/cm2.
[Tomy4denHslil pacTBOp nojaaéres B fnecopodep, riae NPOUCXOAUT YAAJICHUE YIIIEKUCIIOTo rasa Mnpu
temneparype 40°C u naBnenuu 1 krc/cM2. OnpenennTh KOHIEHTPALUIO YIJIEKUCIOro ra3a B BO-
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Jie Ha BBIXOJIE U3 JlecopOepa U CTENEHb U3BIICUCHMUS.
3anaua 39
Paccuntarh TOTOKHM, COCTaBbI W (UIUKO-XUMHUYECKHE CBOWCTBA (IJIOTHOCTH, BSI3KOCTb,
TETIOEMKOCTh, YIEJIBbHYIO TEIUIOTY (ha30BOro mepexosa) B peKTU(HUKAIMOHHONW KOJIOHHE, I/Ie
npousBoautcs pazaenenue 1000 kr/g cmecu meranon-Boja. CoaepkaHne METaHOJIA B UCXOTHOU
cmecu 20% Mo, B muctnisite 95% mod., B KyooBo# xuakoctu 5% Mo KoadduimenT 3anaca
(rerMsl ONpeneNuTh N0 YIPOUIEHHOMY YpaBHEeHUIO AHnepByaa-/xumunenna. [loctpouts x-y u
t-X,y AuarpaMmebl, Ha X-y AUarpaMmMme MoCTPOUTh pabovure JIMHUH.
3anaua 40
Jnst ycnoBuid 3amaunt 39 ompenenuTh TEIUIOBYIO HArpys3Ky aediermMaTopa W KHIATHIBHUKA
pekTH(PHUKAINOHHON KOJOHHBL. CMech MogaéTesi Ha PEeKTU(PHUKAIMIO HATPETOH JI0 TEMIIepaTyphl
kunenust. [lorepu tera coctaBisioT 5% OT TEMIOBOW HArPY3KH KUTISTHIIBHHUKA.
3anava 41
Jlnia yenoBuit 3agaun 39 paccuuTarh JUaMeTp PeKTU(PUKAIIMOHHON KOJIOHHBI, €CIIH:
a) KOJIOHHAa HacajJoyHas, 3all0JIHEHa B HaBal KosbllamMu Pammra pasmepom 50x50x5 mm; 0)
KOJIOHHA TapenbyaTasi C CUTYaTbIMU TapelKaMu;
B) KOJIOHHA TapelibyaTasi ¢ KOJIMayKOBBIMH TapeskaMu, IuaMeTp Koinadka 60 MM, pacCTOSIHUE OT
BEPXHETO Kpast KOJIMAYKa JI0 BBIMIEPACIIOJIOKEHHON Tapenku 0,5 M.
3anaya 42
g ycnoBuit 3amaun 41 paccuuTaTth YMCIO €IUHUI] MEPEHOCA, BHICOTY €IUMHUIIBI IIEpeHoca U
BBICOTY HacaJIKi, eclii Ko3(pPUIMEeHT Macconepeaun Al BEpXHEH 4acTU KOJOHHBI COCTaBIIsET
0,033 xmomb/(M?-¢), mst HuxHeit 0,041 kvoms/(M2-c).
3anaua 43
Jia agcopOunonHoit ounctku 40 %-To BOJHOIO pacTBOpa ATUIIOBOIO CHHUpPTa OT MpUMeceil B
aacopo6ep muamerpom 0,8 m 3arpyxero 180 kr akruBupoBanHoro yris mapku CKT- 4.
Hunmuaaprdeckre rpanynibl YIiisl UMEIOT auaMmeTp 1 M, BeicoTy 3 MM. Kaxyiiasics mioTHOCTh
gactur 670 Kr/M>; HaCKIIHAS TIOTHOCTH TpaHyI 430 kr/m>,
3a 1 gac B anmapate oummaercs 90 M xuaKocTH pH Temmeparype 20 °C. OnpeaennTs:

1) PexxuM Te4eHUs KHUIKOCTH B CIIOC.

2) I'uppaBiaryeckoe COMPOTHBIICHUE 3EPEH.
Pasnen 4. Ilpoumecchl W anmaparbl pasjejieHUs] TeTeporeHHbIXx cucremM. (OcCHOBHbIE
rUJpoMexaHnyecKue npoueccobl)
3axavu I CaMOCTOSITEJILHOM PadOThHI HA CEeMHMHAPaX
3amaua 44
14 %macc. (no mpocymku!).
TBépable YaCTHIBI OCaAKa HMEIOT ILIOTHOCTh (1S = 1600 kr/m®; pasmep uactun (mzuamerp
sKBUBaeHTHOrO Imapa) do = 200 mxm; dakrop dopmsr [ = 0,3.
Paccunrtatrh ynenbHOE COMPOTHUBIEHUE CIIOS OCA/IKA.
3amaua 45
OWIBTPOBANBHBIN MATPOH U3TOTOBJICH IPOKATKOM U CIIEKaHKWEM MOopolka TuTaHa. JIuct natpoHa
TOMIUHOW 4 MM HUMEET TOpbl pa3MepoM 5 MKM; COMPOTHBICHHE STOW (QHUIBTPOBaIHLHON
TIeperopo iK1, HailleHHOe MpHU 1a60PaTOPHBIX UCTIBITAHMSX, cocTapiseT 2,8-1010 ML,
PaccuuTath 07110 CBOOOHOTO CEYEHHUSI EPErOPOJIKH.
3agaua 46
Paccunrtarh yaenpHOE CONPOTUBIECHUE OCAJKa, COMPOTUBIIEHUE (QUIBTPYIOUIEH MEePEerOpoaKu U
BpeMs (pUILTPOBAHUS HA MPOMBIIIIEHHOM HYTY-(GUIbTpe muomansio 10 M2 mpu H30BITOYHOM
nasnenun 1,5 atu u Temmneparype 20°C 15 m® Bommoii cycnensuu, coxepsxameii 10% (06.)
TBEPAOH (Pasbl, ecau Ipu J1abOPaTOPHOM HCIIBITAHUU HA GUIbTpe auamerpoM 10 cMm 3a 5 MUHYT
obu10 TosryueHo 0,4 1 gunsTpara, a 3a 30 munyt — 1,2 1. [lopasnocTs ocaaka cocrasiuset 0,3.
Omnpenenuts BpeMsi IPOMBIBKH OCaKa, €Clii 00bEM MPOMBIBHON BOJIBI BTPOE MEHbIE 00BEMA
¢wibTpara.
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3anaua 47

PaccuuTath moBepxHOCTh 6apabaHHOTO BaKyyM-(HIbTPa, HA KOTOPOM IPOU3BOIUTCS pa3/ieICHHE
15 1/4 cycnen3un mena B Boje npu temneparype 20°C. Hons tBEpaoit ¢asel B cycniensuu 10%
(Macc.), BIaXHOCTh MmostydeHHOTO ocaaka 20% (macc.), GpuibTpar mpakTU4ecku CBOOOJEH OT
TBepoii ¢a3bl. Jlons morpyxeHHon mosepxuocTy ¢puibTpara 0,35. Ilokazanus Bakyymmerpa 650
MM pT. cT. YactoTa Bpamenus 6apabana 0,4 munt. Y ensHoe conpotusienne ocaaka 5-101 m2,
CONPOTHUBIIEHHUE (PUIHTPOBATLHOM meperopoaku 8-101! mL,

3anava 48

Onpenenuts HEOOX0AMMOE YUCIIO MapajljIeNIbHO PadOTAOIIUX HYTY-(QUIBTPOB AuameTpoM 1,2 M
KaXJIbIH, B KOTOPBIX OTACIISAIOTCS KPUCTAIUIBI COBI OT €€ HACHIIIIEHHOTO BOJIHOTO pacTBOpa Mpu
TIoTHOCTH pacTBopa 1168 kr/M3. Conepskanne TBEPOi (a3l B CyCIIeH3NH 5 YoMace.; BIaXKHOCT
nostydyaeMoro ocajka 45 %macc.

He Gosee uem 3a 60 MHHYT Hajgo TomydaTth 5,4 M° (GUIbTpaTa, NPAKTUYECKH CBOOOIHOTO OT
TBEPJIBIX YACTHII.

OuIbTpOBaHNE MTPOBOAUTD MPU paspekeHuu 510 MM pT. CT.

ONbBITAMH YCTAaHOBJIEHO, UYTO yJEJAbHOE CONpPOTUBJIEHHE Ocajaka cocTasiser 8,64-10M M2, a
COTPOTHBIIEHHE (UIBTPOBATBHOM meperopoakn 2,03-10° M2,

OmnpenenuTh Tak ke, Kakas Macca ocajgka OyJneT HojydeHa, U KakoBa OyJeT ero BhICOTa Ha
¢bubTpe MO0 OKOHYAHUU TIporiecca?

3anaya 49

Ha ¢unbrp-tipecce, cocrosimum u3 pam pasmepom 1000010000145 MM u uMerOmuM OO0
TIJTOIIAIb TOBEPXHOCTH (GHIIBTpoBaHus 80 M2, TIpe/IoIaraeTcs pasiensaTh 18 T BOJHOM CyCIIeH3n
HEpPacTBOPUMOTO BEIIECTBa, coaepxarieit 8§ %omacc. TBEpmOH ¢a3bl ¢ MIOTHOCTHIO YacTull 2000
KT/,

Koneunas BaaxxHoOCTh ocagka MoxkeT ObITh 36 % Macc.

Temneparypa paznensemoit cycnenzuu 30 °C.

M3BecTHO, 4YTO yAeNbHOE CONpPOTHBIEHME CJOos ocagka cocTaBaser 2,91-10% M2 a
COTMPOTHUBIIEHHE (PUIBTPOBANBHOIM neperopoaku 1,22-101 M2,

Omnpenenutph, Kakoe JaBJICHHE CYCHEH3UWU Ha BXoje €€ B (QuibTp (IO MOKAa3aHUI0 MaHOMETPA)
JOJIKEH cOo3/1aBaTh HAcOC, YTOOBI cTausl GUIbTPOBAaHUS 3aHUMaja He 6oJiee 20 MUHYT.
Bo3moxHO 51 oTunbTpoBaTh Ha AaHHOM (GUIbTPE Bce 18 TOHH MpU 3aJaHHBIX YCIOBUAX 0e3
OCTAHOBKH armapara Ha OYHCTKY?

3amaua 50

B BeprukanpsHOM numHapuyeckoM ammapare «KC» mpous3BoauTcs oxJiaxkaeHHe chepuyecKux
rpaHyJ HUTpaTa aMMOHHS B TIOTOKE aTMOC(epHOTO Bo3ayxa. Bo3ayx, uMmeromuii Temmneparypy 23
°C, mpu atMocepHOM faBieHuH 733 MM pT. CT. MoAaéTcs MOJ peETKy amnmnapara ¢ pacxoioM
150000 M%/4 (B mepecuére Ha HOpMaJIbHBIE yCIOBHs!).

OxnaxkIaeMble TpaHylbl C Kaxymieics mioTHocTeio [1S = 1660 KI/M° MMEIOT CeyoIuUn
(bpaKIMOHHBIN COCTAaB:

Dpakiys, MM 1..2 2..3 3..4 4...5
CoJepkaHue yacTuil, YoMacc. 11,3 82,7 4,3 1,7
Cpennuii nuamerp rpanyn gpakuuu, mm (1,41 2,45 3,46 4,47
HachInHas MIoTHOCTh 3TUX Tpanyn [uac = 860 kr/m>,

OnpenenuTh HUKHUW U BEPXHUM MpEJeNbl CKOPOCTH BO3AYXa, MPU KOTOPHIX BO3MOKEH PEXKUM
MICEBI00KIKECHHUSI.

KonTpouabHbliii padora

KonTpoabsHnas padora no teme 1

[lenTpoOexkHbIiT HAcOC TOAAET OPraHUYECKYIO >KUIKOCTh (AaHWJIMH) U3 OTKPHITOW EMKOCTH B
HAMOPHBIN Oak, HaxoasAuuiics Beile Ha 2 M. Pacxon xuakoctu coctasiseT 0,5 /4. HanmopHsrii
0aK HaxOoAWUTCsA TMOJ M3OBITOYHBIM JaBieHHeM 1,8 aTu. ATmocdepHOe NaBieHHE COCTaBIISET
741 mm. pt. cT., Temmneparypa 40 °C. BeacsiBaronuii TpyoonpoBoa umeet auametrp 20%2,5 MM u

28



JUIMHY 5 M, HarHeTaTeNnbHbIH TpyOompoBoja auamerp 14x3 mm u mmuny 8 M. Koaddumuent
THJIPABINYECKOro TpeHus (koddpduument Japcu) npuHATh 11 000X TpyOOTPOBOJOB PABHBIM
0,06. CymMa MECTHBIX COTPOTHBIICHHUN BCAaCHIBAIOIIEro TpyOompoBoaa 6,5, HarHETaTeIbHOTO
TpyOompoBoa 37.

Onpenenure:

1) morepu Harmopa BO BCACHIBAIOLIEM M HATHETATEIILHOM TPYyOOIIPOBOAAX

2) Hamop Hacoca, He0OXOAUMBIH /711 pabOThI HAa JTaHHYIO CETh

3) MaKCUMaJIbHYIO BBICOTY BCACBIBAIOIICH JIMHUM, €CJIM YHCIO O00OpOTOB padouero Kosieca
1eHTpooexkHoro Hacoca 2900 06/MuH

KonTposabHas pabora no reme 2

BrImosnHuTE MOBEPOYHBIN pacuéT BEPTHKAIBLHOTO KOKYXOTPYyOUaTOTo 1M0I0TpeBaTesi, B KOTOPOM
npou3BoauTCs HarpeB 124 1/4 opranudeckoil xwuakoctu (MeraHos) ot 20 °C nmo 58 °C. Hua
HarpeBaHUs HCIIOJB3YeTCS HACHIIIEHHBIM BOJSHONW Tap, TMOJAIOIIMICI B MEXTpyOHOE
MIPOCTPAHCTBO TEIUIOOOMEHHUKA TMOJ M30BITOUHBIM JaBieHueM 2 krc/cm?. AtmocdepHoe
naBieHue 745 MM pT. cr. TernoBbiMH noTepsiMu TipeHeOpeub. [lpu pacuére yuecTs 3arpsi3HeHus
CTEHOK TPYO TeTNIOOOMEHHUKA.

XapaKkTepUCTUKHU TETJIO0OMEHHHKA:

Inomanes nosepxaocTé A = 61 M2, uameTp koxyxa D = 600 MM, muHa Tpy6 L = 3 M,

auametp Tpyo 25x2 mm, uncio xoa0B K = 1, grcio tpyo N = 257

KonrpoJsbHas padora no reme 3

B HempepbIBHO JAeHCTBYIOIIEM HacaJo4yHOM abcopOepe TpOM3BOIUTCS YJIaBIMBAaHUE IapoOB
OeH30J1a U3 TAPOBO3YIITHON CMECH YUCTHIM COJIIPOBBIM MACJIOM MIPH CIIEAYIOMINUX YCIOBHSIX:

1) TpowusBoauTensHOCTH abcopbepa 1000 M3/4 mapoBoO3AyIIHOH cMecH;

2) laBnenue B abcopbepe 760 MM prt. cT, Temmeparypa 30°C;

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

4) VnasnuBaercst 80% mocrtynaromniero B abcopbdep OeH3o11a;

5) Konrientparmss OeH307a B BbITEKaromeM u3 abcopbepa wmacie coctasiser 75%, ot

y y X, =0,75-X*(Y,).
PaBHOBECHOM C KOHIICHTpAlMEX BXOISIIETO ra3a ;

6) Inametp abcopbepa 1 Mm;

7) Hacanka u3 koJjern Parmra 25x25x%3;

8) Koadhdurment cmaunBanus Hacaaku 0,95;

9) Kospduuuent macconepenauu Ky = 0,7 kr 6en3osna/(m?-gac-Kr 6eH3011a/KT BO3]L.);

Y*=0,5-X

10) YpaBHeHHE PaBHOBECHOM JTHHUH
Onpenenuts:

1) Beicoty Hacaaku

2) Pacxon nornotutens

CoctaBuTh cxemy amnmnapara
KonTpoabHasi padora no teme 4

B pektuduxanmoHHyr0 KOJOHHY C CHUTYaTbIMU TME€PETUBHBIMH TapelKaMH IOCTYyMaeT Ha
paznenenue OMHapHas cMech OEH30JI-TONIYOJ, cofep:kaHue OeH3ona B kotopoil 35 % macc. B
Mpolecce paslieNieHus MoiydarT 3,6 T/4 aucTwiisaTa, coaepxkamero 94 % macc. GeHzona, u
KyOOBYIO KUAKOCTb, cofepxkamryto 94 % macc. tomyona. J[aBneHue B KOJIOHHE HOpMajbHOE
atMocdepHoe. OTHOCUTENbHAS IETY4eCTh KOMIIOHEHTOB MIOCTOSTHHA U paBHa 2,5.

Onpenenuts:

1) MaccoBble pacxo/pl UCXOJHOW CMECH B KyOOBOH JKHIKOCTH

2) djaerMoBOE  YHUCIO, Halas MpeaBapUTeIbHO MHUHMMAalIbHOE (IETMOBOE YHCIIO, |

. R=13-R. +0,3
BOCIIOJIb30BABIINCH Koppensauuen JDKkuumnenia min
3) AnamMeTp KOJIOHHBI N0 €€ HIDKHEMY CEYEHHUI0, IPUHSAB TeMIepaTypy KUIKOCTU U Iapa B 3TOM
ceyeHuH nmpuonu3uTenbHo paHbiMu 110 °C
4) BricoTy kosoHHBI, eciiu Tapenbuathiii KI1J] komonHs! cocraBisier 60%, a pacCTOSIHUE MEXITY

(OTHOCHTEIBLHBIE MAaCCOBBIC JIOJIN).
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tapenkamu 0,5 M

5) IToctpouts paboune TMHUM PEKTU(DUKAIMOHHON KOJOHHBI

3.1.2. Metoanuyeckue MaTepHaJbl, ONpelesiOlie MNPoUeAYPbl OLEHUBAHMS 3HAHMIA,
YMeHUii, HABBIKOB H (MJ14) ONbITA /IeSITeJILHOCTH B X0/ie TEKYLIero KOHTPOJIsl yCIIeBaeMOCTH
Keiicpbl (cuTyanuu u 3aa4u ¢ 3aJaHHBIMHU YCJIOBHSAMH)

OOyuarommiicsi TOJDKEH YMETh BBIICIUTh OCHOBHBIC IIOJIOKEHHSI M3 TEKCTa 3ajaud,
KOTOpBIE TPEOYIOT aHaIM3a U CIYXKaT YCIOBUSAMH pemeHus. MIcXoas 13 IOCTaBIEHHOTO BOIIPOCca
B 33/1a4€, MONBITATHCS MAKCUMAIBHO TOYHO OIPEACTUTH IPo0IeMy i COOTBETCTBEHHO PEIIUTH €€.

3amaun MOTYT pematbesi YCTHO W/WiIM MHCbMEHHO. [Ipu pemeHun 3ajgad Takke BaKHO
NpaBUIBHO CGHOPMYIHPOBATh W 3alMcaTh BOMPOCH,, HAauyWHAsg ¢ Oojiee OOmUX M, KOHYAs
YaCTHBIMU.

Kpumepuu oyenusanus — O1IeHKa YIUTHIBAET METOJMBI M CPEACTBA, UCIOJIH30BAHHBIC TIPH
pelIeHIH CUTYaIlHOHHOH, TPOOJIEMHOH 3a/1a4H.

O1neHKa «omau4HO» CTABUTCS B CIydae, KOria 00yJaroNIHics BBITOTHII 331aHue (PEIIH
3aady), HUCIOJB3YyS B IOJHOM OOBEME TEOPETHUYECKHE 3HAHHWS W TPAKTUYECKUE HABBIKH,
MOJTyYCHHBIE B TIPOIECCe OOYUCHHUS.

O1eHKa «xopouto» CTaBUTCS, €CITH 00YJAFOIIUIACS B II€JI0M BBITIOJIHIII BCEe TPEOOBaHHS, HO
HE COBCEM YETKO OTIPE/ICISIETCS] OTIOpa Ha TEOPETUYECKUE TOJIOKEHHS, U3JI0)KEHHBIE B HAYYHOH
JTUTEpaType 1Mo JAaHHOMY BOTIPOCY.

O1eHKa «y0061emeopumenbHo» CTaBUTCS, €CIIA 00yUArOIIUICS TIOKa3all TIOJI0KUTEbHBIC
pe3yIbTATHI B MPOTIECcCEe PEIICHUS 3a/1a9H.

OneHka «Hey0061emeopumenbHo» CTABUTCS, €CIM OOyJaroIIUiCS HE BBHITIOJHWI BCE
TpeOOBaHUS.

KonTpoabHasi padora

OneHuBaeTcss HE TOJILKO TIyOMHA 3HAHUI IOCTABJIIEHHBIX BOMPOCOB, HO U yMEHHUE
U3JI0KUTH MTUCHMEHHO.

Kpumepuu oyenueanusa: nocnenoBaTenbHOCTh, MOJHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIIN3
Pa3IMYHBIX TOYEK 3PEHHS, CAMOCTOsITEIbHOE 00001IeHNe MaTeprana. M3noxxenne Mmarepuaia 6e3
(haKTHIECKUX OMHUOOK.

OueHka «omauyHO» CTaBUTCS B Cilydae, KOra COOJI0/IEHbI BCE KPUTEPHH.

OneHka «xopouto» CTaBUTCA, €clid 0Oy4JaIOUIUIICS TBEPJO 3HAET MaTepHal, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT MPaKTUYeCcKylo 0a3y, HO JOIYCKAaeT HECYIIECTBEHHbIE
MOTPEIIHOCTH.

OueHka «yodogremsopumesnbHo» CTaBUTCS, €CIM 00yJaroIIUics OCBOWII TOJIbKO OCHOBHOM
MaTepual, HO He 3HAaeT OTAENbHBIX JIeTalel, J0MyCKaeT HEeTOUHOCTH, HEIOCTATOYHO MPaBUJIbHbIC
(GbOpMyIUPOBKHM, HapyllaeT IMOCIEeI0BATEIbHOCTh B HU3JI0KEHUM MaTepuana, 3aTpYyAHSETCS C
OTBETaMHM, TOKAa3bIBAET OTCYTCTBUE J[OJDKHOM CBS3M MEXIYy aHAIM30M, apryMeHTalued u
BBIBOJIAMHU.

OueHka «HeyoosiemgeopumenvHoy CTaBUTCS, €ClAM OOydJarolMiicss HEe OTBeYaeT Ha
MIOCTABJICHHBIE BOIIPOCHI.

3.2. OneHoYHbIe MATepPUAJIbI VISl POBEAeHUS POMEKYTOUHOI aTTecTaluu
3.2.1. Kputepuu oieHKH pe3y/1bTATOB 00y4eHHs 110 JUCHMILINHE (MOIYJII0)

Ikana Pe3yabTartsl
Iloka3aTe/u oLleHUBAHMS Pe3yJIbTATOB 00yYeHUS
OLlCHUBAHNSA o0yueHust
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCTIEJOBATENBHO U TPAMOTHO €r0 N3JIaracT, ONMpasch Ha 3HAHWS
OCHOBHOM U JIONOJIHUTENBHON JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHWH JeNaeT KBaIH(HUIUPOBAHHBIE
BBIBOJIBI M1 00001IIEHHsI, CBOOOTHO ONEPUPYET KATETOPUSIMH U TTOHSATHIMHU.
YmMmeer: - o0ydJaromuiics yMeeT caMOCTOATENBHO M IPAaBWIBHO pemarh ydeOHO-
npodeccHoHanbHBIE  3aMadud  WIA  33JaHWS, YBEPEHHO, JIOTWYHO,
MOCIIEI0BATENBHO U ApPT'yMEHTHPOBAHO U3JIaraTh CBOE PELICHHUE, UCTIONb3YS
Hay4HBIC TTOHATHS, CChUIAACH HA HOPMATUBHYIO 0a3y.

Brnapeert: - 0OyJaroUHiics BIIQCET PALMOHAIBHBIMUA METOAAMHU (C HCIIOIh30BaHHEM
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PAIMOHANTFHBIX METOMMK) PEIICHUS CIOXHBIX MPOPECCHOHATBHBIX 3ajad,
MPEICTABIICHHBIX JICTIOBBIMU UTPAMH, KSHCAMU H T.1I.;

[pu pemeHny MPOIEMOHCTPUPOBAT HABBIKA

- BBIJICTICHUS TJIABHOTO,

- CBSI3KOM TEOPETHYCSCKUX TIONIOKEHUH ¢ TPeOOBAHUSAMH PYKOBOISIINX
JIOKyMEHTOB,

- M3JIOKEHHS MBICJIEH B JIOTHYECKOH ITOCIIEJOBATEIBHOCTH,

- CaMOCTOSITENTFHOTO aHayn3a (hakThl, COOBITHI, SIBICHUH, IPOIIECCOB B UX
B3aMMOCBSI3H U JTUATCKTUYCCKOM Pa3BUTHH.

XOPOIIO 3Haer: - 0o0yJaroIIuiics TBEPAO YCBOWJI MaTepual, JOCTATOYHO TPAMOTHO €ro
U3J1araeT, ONMpasiCh Ha 3HAHUSI OCHOBHOH U JIOTIOJIHUTEIBHOM JIUTEPATYPBI,
- 3aTpyaHsercs B (OPMYIMPOBAHMU KBATU(HUIIMPOBAHHBIX BEIBOJOB H
0000IIEHH, ONepUpyeT KATCrOPUSIMH M TOHATHSIMH, HO HE BCeraa
MPABHJIHHO MX BEPUPHUIUPYET.

Ywmeer: - o0yyaroIuiicsi yMeeT CaMOCTOSITENILHO M B OCHOBHOM IIPaBUIIBHO PElIaTh
y4eOHO-TIpodecCHOHaIbHbIE 3a/laud WM 33JaHus, YBEPEHHO, JIOTHYHO,
TIOCIIE/IOBATENIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pEIIEHHE, HE B
MOJTHOM MEepe WCIOJNIb3Yysl HAYYHBIC TIOHSATHS W CChUIKA Ha HOPMATHBHYIO
0azy.

Brnaneer: - oOy4arouMicsl B LIEJIOM BIaJICeT PallMOHAJIbHBIMH METOAAMHU PELICHUS
CJIOXKHBIX HpOd)CCCHOHaJ'IBHbIX 3aaa4, Ip€ACTaBJICHHBIX ACJIOBBIMU UT'PaAMU,
KelcaMu U T.J.;

Ilpu pemreHrnr cMOr MPOAEMOHCTPUPOBATH IOCTATOYHOCTh, HO HE
TJTYOMHHOCTH HaBBIKOB,

- BBIJICJICHUSA TJIaBHOIO,

- M3JIO)KEHHMS MBICJIEH B JIOTMYECKOM MOCIIeJOBATEIBHOCTH,

- CBA3KU TCOPETUUYCCKUX MOJIOXKEHUH C Tpe6OBaHI/I$IMI/I pyKOBO)IHU_[I/IX
JIOKYMEHTOB,

- CaMOCTOSITENILHOTO aHaiin3a (hakThl, COOBITHIA, SIBICHUH, IPOIECCOB B UX
B3aMMOCBS3H U AUATEKTUYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0ydJaronuiicas OpUEHTHPYETCSI B MaTepuaie, OIHAKO 3aTPYJHIETCS B €ro
PUTEJIBHO H3J10’KEHHU U,
- TIOKa3bIBa€T HENOCTATOYHOCTb 3HAHMM OCHOBHOH MU JOIOJHHUTEIHHOMN
JUTEPATYPHL;

- c1abo apryMEHTHPYET HayuHbIE NTOTOKEHHS;
- MPAKTUYECKU HE CIIOCOOEH CPOPMYIUPOBATH BBIBOIBI  00OOIICHHST;
- YaCTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.
VYwmeer: - o0yuaromuiicss B OCHOBHOM YMEET PElIUTh YueOHO-TPOo(eCcCHOHATBHYIO
3aJady WK 3aJaHue, HO JOMyCKaeT OIHUOKY, clabo apryMeHTHPYeT CBOE
pellIeHne, HEJOCTaTOYHO HCIIONb3yeT Hay4HBIC IOHATHUS U PYKOBOISALINE
JIOKYMEHTBIL.
Brnapneer: - oOywaromuiicsi BiazieeT HEKOTOPHIMH palMOHAJIbHBIMU METOAAMHU
PpEILIEHNS CIIOKHBIX MPOQECCHOHATBHBIX 33124, IPEICTABICHHBIX JETIOBBIMH
WUrpaMu, KelcaMu U T.[.;
[Ipu pemeHny MPOIEMOHCTPHUPOBAIT HEOCTATOYHOCTH HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- M3JIOKEHHS MBICIEH B JIOTUYECKOU MOCIEI0BATENBHOCTH,
- CBSI3KM TEOPETUYECKUX IIONOKEHUH C TpeOOBaHMSAMH PYKOBOSIIUX
JOKyMEHTOB,
- CaMOCTOSTENTFHOTO aHaJN3a (hakThl, COOBITHH, SIBICHNH, MPOIIECCOB B MX
B3aMMOCBSI3HM U THAJICKTUYECKOM Pa3BUTHH.
HEYJIOBJIETBO- 3HaeT: - 0OyJarommiics He yCBOMII 3HAUUTEIFHON YAaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAYYHbIE MTOJIOKEHUS;
- He (OPMYIUPYET KBAIN(UIIMPOBAHHBIX BEIBOJIOB M 0000IICHNH;
- HE BJIAJEET CUCTEMOI MOHITHI.

YwMmeer: o0yJaromuiicss He TOKa3all YMEHHE pemath y4eOHO-TIpodecCHOHATBHYIO
3a/1ady WK 33JaHue.
Brnaneer: HE BBHINOJIHEHBI TPeOOBAHMSA, NMPEIbABISIEMbIE K HABBIKAM, OLCHUBAECMBIM

«YAOBJICTBOPUTCIBHO».

3.2.2. KoHTpO/bHBbIE 321aHUA M/WJIM MHbIe MaTepHAJbI 1JIsl POBeJeHUs] MPOMEKYTOYHOI
arrecTanuu

Cnucoxk BONPOCOB /ISl YCTHBIX OTBETOB (BapuaHThl TecTa). TekcTsl MNpodJeMHO-

31



AHAIUTHYCCKHUX U (I/IJ'II/I) NMPAKTUYIECCKUX y‘leﬁHO-leO(l)eCCI/IOHaJILHBIX 3agavd

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

BeiBox ypaBHeHHUs Hepa3pbIBHOCTH. Kakol BUJ UMEET 3TO ypaBHEHUE IIPU CTALlHOHAPHOM
TEYECHUU HECKUMAEMOM CpeJibl ¥ MPU HEYCTAHOBUBILEMCS TEUCHUU.

BreiBon ypaBHenusi HaBre — CTokca s oHOMepHOTO ABMkKeHHS. KakoB (usnyeckuit
CMBICJI CllaraeMbIx?

[IpoBequre  momoOHOe  mpeoOpa3zoBanume — ypaBHeHwid — HaBbe-Crokca — mmst
HEYCTAaHOBUBIIETOCS TEYCHHUSI C IMOJydeHHUEM OOOOIIEHHBIX MEPEMEHHBIX (KpUTEpPHUEB
TUApOIUHAMUYECKOTO 1oa00us). KakoB oO0mmii BUJ KPUTEPHAIBHOTO YpaBHEHUS
MIPUMEHUTEIILHO K 3a/1a4ue OMPeIeJICHHs IOTeph Haropa (naBieHus)? OU3nuecKuili CMbICI
KpUTEPUEB MOJ00US.

[Ipeo6pazoBanne ypapHeHwnit HaBbe — CToKca TSl TOKOSIIIEHCs )KUIKOCTH. Kak momyduTh
ypaBHEHUs Diliepa, OCHOBHOE YPaBHEHHUE THIPOCTATUKH.

BoiBog muddepennnanbHbIX ypaBHEHUHN Dilsiepa Ui TeUeHus U1eanbHON )KUIKOCTH. Yem
OTJINYAETCS UcATbHAS )KUAKOCTh OT PEATbHOM?

BoiBog muddepeHnnanbHbIX ypaBHEeHUM Dilsiepa Juisi paBHOBECHS KUIKOCTH.

BriBenuTe 0CHOBHOE ypaBHEHHE TMIPOCTATUKU. Ha3z0BHUTE MpaKTHYECKUE MPHIIOKEHUS
3TOTrO ypaBHeHus. 3akoH [lackas.

BriBoa ypaBHEHUS IS pacpeie]IieHUs CKOPOCTH TI0 paauycy TPyObl TP CTAIlMOHAPHOM
JTAMUHAPHOM TCUYCHHH.

BriBon ypaBHEHHMSI TIOCTOSIHCTBA pacxoja i KaHaja (TpyOOmpoBOja) ¢ MEPEMEHHBIM
TIOTIEPEYHBIM CEUYCHUEM.

BriBon ypaBHeHHMs it pacuera Kod(pQuIMEeHTa THAPABIWYECKOTO TPEHUS TMPHU
JIAMUHAPHOM JIBHKEHUH JKUIKOCTH B TPyO€ KPYTJIIOTO IMONMEPEUHOTO CEUSHUSI.

BriBon ypaBHeHust bepHymm s maeanbHOW kuakocTH. KakoB (M3HMYECKUN CMBICI
cnaraeMblx 3TOro ypaBHeHus? I[lpuBeaute mnpumepsl NPAKTUYECKOTO HCHOJIb30BAHUS
3TOTO ypaBHEHHUsI (M3MEPEHUE PACX0/1a).

BriBon ypaBHeHust bepHymniun s uaeanbHOW kuakocTd. OnumuTe 0OCOOCHHOCTH
JBWO)KEHUS peasibHOW kuakocTu. [IpuBenurte BU ypaBHEHUs bepHymm st peanbHOU
JKUIKOCTU. KakoB ero sHEpreTUHYeCKuil CMbICT?

Hamnop Hacoca, ero sHepretuueckuid cMbici. BeiBonx ¢dopMynsl [uisi pacyera Haropa
MPOEKTHUPYEMOT0 K YCTaHOBKe Hacoca. BwiBog Qopmynbl a1 pacuéra Hamopa
JeMCTBYIOLIEro Hacoca (depe3 moKa3zaHus MAaHOMETpPa U BaKyyMMETPa).

BriBo popmyiibl s pacyera BHICOTHI BcachlBaHUs Hacoca. OT kakuX (pakToOpoB 3aBUCUT
JOIyCTUMas BhICOTA BcachiBaHMs HacocoB? OTBeT 00OCHYiTe aHamu3oM (popmyIbl Asis
pacyeTa BbICOTHI BCACBIBAHHUS.

3akOoH BHYTpeHHero TpeHuss HplOoTOHa, mOpUBEOUTE €ro BHA C HEOOXOJIUMBIMH
MOsICHEHUSIMU; J{lnHAMUYecKuii 1 KuHeMaTu4ecKuii Ko3(h(GULIUEHTHI BI3KOCTH.

UTto Takoe ruipaBIM4YEeCKUi painyC U SKBUBAJICHTHBIN quameTp? Pacuer 3KkBUBaJIeHTHOTO
JyaMeTpa B KaHalle ¢ HEKpYTJIbIM MolepeyHbIM ceueHueM. [IpuBenure npumMepsl.
OxapakTepu3yiiTe JTaMUHapHOE U TypOyineHTHoe TeueHus. OOue XapakTepUCTUKU
TypOyneHTHOro TedeHus. M300pa3ute, MOSICHUTE U COMOCTAaBbTE MPO(UIN CKOPOCTEH B
TpYyOOIIPOBO/Ie MPH TypOYIEHTHOM U TaMHUHAPHOM PEXHMAaX TEUEHUS )KUIKOCTH.

Pacuer muamerpa TpyOOmpoBOIa, BHIOOP pacUETHBIX CKOPOCTEH MOTOKA U MpPUMEpHbBIE
YUCJIEHHbIE UX 3HAYEHUS JUIsl KalleJIbHbIX )KUIKOCTEH, ra30B, MapoB.

Omnpenenenre TUIPABINYECKOTO COMPOTHUBICHUS B TPYOOINpoBOJaxX M ammaparax. Kak
OTIPEJIeNAI0TCS OTEPHU HAMOPA HA TPEHHUE MPH JTaAMHUHAPHOM U TYpOyJIEHTHOM JIBHKEHUMU?
[IpuBeaute u mosicHUTE TpadUUYECKyr0 3aBUCUMOCTh KOd((dUIIMEeHTa THIPABIUYECKOTO
TpeHusl OT Kpurepus PelfHombaca W IIEpOXOBATOCTH CTEHKH TPyOOMpoBOJa MPH
Pa3IMYHBIX PEKUMAX TEUEHUS KUIKOCTH.

UTto Takoe «ruApaBINYecKas IIaJKOCThY MPH TEYEHUH KUIKOCTEH Mo TpyOoOmpoBoaam?
KaxoBbl ycioBuUs, B KOTOPBIX OHA MPOSIBIsETCS?
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[IpuBenute ¢ HEOOXOAMMBIMH TOSCHEHHSIMU PACUETHYIO (OPMYIy Ui OIPEACICHUs
MOTEePh JaBJICHUS (HAMOpa) MpU TEYCHUH KUIKOCTEH depe3 TpyOorpoBoabl U KaHaTbL. (C
YU4ETOM TPEHUS M MECTHBIX CONpOTHUBIEHUM.) [IpMHIMIBI M3MEpEeHUs CKOpOCTEH U
pacxoJ0B JKUAKOCTEH B TpyOONpOBOJAaxX, OCHOBAaHHBIC Ha OIPENEICHUH Iepernaga
JTaBJICHHUS.

N3006pa3ute rpadMuecKky u COTMOCTaBbTE 3aBUCHMOCTH MEX]Ty TPOU3BOIUTEILHOCTBIO U
HaIopoM LEHTPOOEKHOIO U MOPIIHEBOTO HAcOCA.

XapakTepucThKa IEHTPOOSIKHOTO HAacoca W XapakTepucThka cetu. [lokaxkuTe, Kak
OTIPEJIEIIAETCS HAllOp U MOIIIHOCTh HAacoca MpHU padoTe ero Ha JaHHYIO CETh.

[loneznass u motpebnsieMass MOUIHOCTh Hacoca. Koadduuument mnonesHoro neiictBus
HAacoca U €ro COCTABJIAIOLINE, TOSICHUTE (PU3MUECKUN CMBICI KayK0ro U3 HuX. [IpuBenure
C HEOOXOAMMBIMU MOSACHEHUAMU (GOPMYITY JUIsl pacueTa MOIIHOCTH JBUTATENs Hacoca.
Kak Bnuser temmepaTypa nepekauuBaeMON JKUAKOCTH Ha IMpPENElbHYI0 BBICOTY
BcachiBaHUSI HacocoB? OTBeT 0OOCHyWTe aHamu3oM (QOpPMYyNbl JUIsl pacyeTa BBICOTHI
BCaChIBaHUS.

Kakwue BbI 3HaeTe Hacockl 00beMHOTO TUMA? 300pa3uTe cxemy YCTpONCTBA M OMUILNTE
JIEMCTBUE OJHOTO U3 HUX.

N3obpasute cxemy yCTpOMCTBA M OMHIIKUTE JIEHCTBHUE MOPIITHEBOTO HACOCA, COTIOCTABUB
€ro ¢ HacocaMHu JIpYruX THIIOB.

N3obpasute cxeMy yCTpOHCTBa U OMUIIUTE JCHCTBUE TTYH)KEPHOTO HACOCA, COTIOCTABUB
€ro ¢ HacocaM| JIPYT'HX THUIIOB.

N3obpasute cxemy yCTpOWCTBa M ONMUIIMTE NEHCTBHE IUTYH)KEPHOTO HACcOCa JBOWHOTO
JeNCTBHS, COOCTABUB €r0 ¢ HACOCOM MPOCTOTO JIEHCTBUS.

N3obpasute cxemy yCTpOWCTBa M OMNUIIUTE JCUCTBHE MeMOpaHHOTO (auadparmMoBOIoO)
MOPLUIHEBOTO HACOCA, Ha3BaB 00JIACTU €ro MPUMEHEHHUS.

Hacockl nmnsi mepekadykd XWMHUYECKH arpecCHBHBIX JKUAKOCTeH. M3o00pasute cxemy
YCTPOMCTBA M OMUIITUTE JACUCTBUE OJTHOTO U3 HUX (T10 BEIOODY).

N3obpasute cxeMy yCTpOWCTBa W ONUIIUTE JCHCTBHE MOHTEXIO, COMOCTaBUB €ro ¢
HacoCaMHM JPYTUX TUIIOB U Ha3BaB 00JIaCTH MPUMEHEHUS.

N300pa3ute cxemy ycTpoiicTBa M ONMIIUTE JEHCTBHE IIECTEPEHYATOro Hacoca,
COIIOCTABUB €r0 C HACOCAMU APYTUX TUIIOB.

N300pa3ute cxemy yCTpoWCTBa U OINUIINTE JEMCTBHE LEHTPOOESKHOTO Hacoca,
COIIOCTABUB €r0 C HACOCAaMU JAPYTUX TUIIOB.

ConoctaBbTe JOCTOMHCTBA U HEAOCTATKHU IIEHTPOOESKHBIX U MOPIIHEBBIX HACOCOB, HA3BAB
OCHOBHBIE 00JIaCTH X IPUMEHEHHUSI.

N300pa3zute cxeMy ycTpoiicTBa M OMUILIUTE JEHCTBHE OJTHOCTYIIEHUATOTO EHTPOOEIKHOTO
Hacoca, COTMIOCTaBUB €r0 C MHOTOCTYIEHYATHIM IIEHTPOOEKHBIM HACOCOM.

N300pa3ute cxemy ycTpoicTBa M ONMUIIUTE ACHCTBHUE OCEBOTO (MPOMEITIEPHOT0) HAcoca,
COIIOCTABUB €r0 C HACOCAMU APYTUX TUIIOB.

[Torenunan nepenoca sHepruu. BoIBoJI ypaBHEHHE MepeHOCa.

BoiBon muddepeHnnaabHOTO  ypaBHEHHsS KOHBEKTUBHOro TemiooOmeHa Dypre-
Kupxroga. Bun ypaBHeHus 17151 CTallMOHAPHOTO U HECTAILIMOHAPHOTO TEIMI0O0OMEHa.
Ilepenoc Temna koHBekiued. YpaBHeHue Temoornaud. [lomoOHoe mnpeoOpa3oBaHue
middepeHInanbHOT0  ypaBHEHUs KOHBEKTHBHOro TerioooMmena @ypre-Kupxrodga.
Kpurepun ®@ypse, Hyccenbra, Ilexne, [Ipanaris.

BeiBon nuddepeHnnanbHOro ypaBHeHUs! TEIUIONPOBOIHOCTH Ul YCTAaHOBHMBILETOCS U
HeycTaHOBUBIIerocs npouecca (u3 ypasHeHuss @ypose-Kupxroga). KakoBsl pasMmepHOCTb
1 ¢pu3nvecKuit cMbICH K03 uIMeHTa TermIonpoBoIHOCTH?

BbiBO| ypaBHEHMS aAIUTUBHOCTH TEPMUYECKHX CONPOTUBIIEHUN MpHU TEIUIONEpesayde ¢
MIOCTOSIHHBIMM TEMIIEpaTypaMy TEIUIOHOCUTENEH ISl INIOCKOW CTEHKU.
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CBs3p  KOd(pduuIMEeHTa Termonepenayd u - KO3(Q(OUIMEHTOB TEIUIOOTAAYH  pU
TEIUIONEpeIaue C MOCTOSHHBIMM TEMIIEpaTypaMH TEIUIOHOCUTENEH Ul TUIOCKOM CTEHKH.
KakoBa pa3MepHOCTb U KaKOB (PU3HUECKUI CMBICI 3THX KO3()(HUIIMEHTOB?

BeiBOI ypaBHEHUH TEIUIONIPOBOJHOCTH 4YE€pPE3 OJAHOCIONHBIE U MHOT'OCIOWHBIE INIOCKUE
CTEHKH JUIs CTallMOHApHOTO mpoiiecca. M3o00pasute rpaduyeckn npoduyin M3MEHEHUS
TEMIIEpaTypbl 1O TOJIIMHE TaKUX CTEHOK, pa3Hyaromuxcs Kod(pHUIHEeHTaMH
TEIIONPOBOJHOCTH.

BbiBogy  ypaBHEHMI — TEIUIONPOBOJHOCTH  4Y€pe3  LMIMHAPUYECKUE CTEHKH IS
CTallMOHApPHOTO Tpomecca. [Ipy Kakux YCIOBHSIX MOXHO NPAaKTUYECKH MpeHeOpeub
KPUBU3HOW LIMJIMHAPUYECKON CTEHKH, CBE/IS 3a/1a4y K TEIJIONPOBOIHOCTU YEPE3 MIIOCKYIO
CTEHKY?

BbiBog ypaBHEeHMs JUIsl pacdeTa JBUXKYLIEH CHIIBI TEeIUIoNepelayd MpU MEepPEeMEHHBIX
TEMIEpaTypax TEMJIOHOCUTENIEN BJOJIb IOBEPXHOCTH TEIJIO0OOMEHA.

MexaHu3mbl TepeHoca SHeprud B (Gopme TEIIoThl B KHAKOCTAX M rasax.
DEeHOMEHOJIOTUYECKUH 3aKOH IepeHoca 3Hepruu dypee.

TemnepaTtypHoe 1oJie U TeMrepaTypHbIN TPaJUEHT.

[Topsimox  pacu€ra TOBEPXHOCTH TEIJIONEpPENayl TEIUIOOOMEHHHKOB. TPUBEINTE
COOTBETCTBYIOIINE MOSICHEHUS, BXOAIMINX B ()OPMYJIbI BETUYHH.

Onumunre MOJNEKYISPHBIM MEXaHW3M IepeHoca 3Hepruu. IlpuBegure ypaBHeHHE s
YAETBHOTO MOTOKA TETJIOTHI.

Omnpenenenre TOJIIMHBI CJIOS TETNIOBOU W30JISILIHH.

B3anmHoe HampaBieHue JBWKEHUA TemuioHocutened. CpaBHEHUE MPSAMOTOKA C
MIPOTUBOTOKOM.

duznyeckui cMbICa TeIoBbIX kKputepreB HyccenbTa u [Ipanaring. HazoBure npumepHbie
YUCJICHHbIE 3HAaUeHUs KpuTepus [I[panaris aid ra3oB U KanelbHbIX )KUIKOCTEH.

Kak omnpenensiercss KOIMYECTBO TEIUIOTHI, NEPEIABAEMOM Jy4YEUCIYCKaHHEM IIpU
B3aMMHOM H3JIy4€HHUH JIBYX Tei?

VYpaBHEHHUsI TEIJIOBBIX OATAHCOB MPU U3MEHEHUU B 03 M3MEHEHHS (Pa30BOT0 COCTOSIHUS
CUCTEM.

Hanumure ypaBHeHMs Teruionepenayd M TEIUIOOTHAa4d. YUTOo sBIsSIeTCS ABMXKYLIUMU
cwiaMu 3TuX nporeccoB? KakoBbl pazmepHOcTH U (pusrueckuid cMbica Kod(hULIHEeHTOB
TEIJIOOTIaYM U Teruionepenayn’?

YpaBHEeHUsI TEIUIOBBIX 0alaHCOB MPU WU3MEHEHUU U 0e3 U3MEeHEHHUs (a30BOro COCTOSHUS
CUCTEM.

Ornpeznenenre nNoTepp TEIUIA CTEHKaMU alllapaToB B OKPYKAIOIIYIO CPEy.

KakoBbl [1O0CTOMHCTBA M HENOCTATKM MCIOJb30BaHUS TOIMOYHBIX TIa30B B KAayeCTBE
TEIJIOHOCUTENEH I MOABOAA Teria?

BonsHoii nap kak teruioHocurens. HazoBure o6nactu ero npuMeHeHHsl, IPEUMYIIECTBA U
HEJIOCTaTKU NepeJl APYTUMHU TeIUIOHOCUTENsAMU. Kakol map v mouemy yaiie UCrosb3yeTcs
B KayeCTBE TEIJIOHOCUTENSI — HACBIILIEHHbBIN WK neperpetslii? Kak onpenensiercs pacxon
rapa npy 3aJaHHOU TEIIOBOU Harpy3ke?

KakoB o0muuii Bua KpuTepuanbHOro ypaBHEHUS Ui pacueTa K03 UIMEHTa TeIIO0TAaYH
IIpU MPUHYANUTENBHON KOHBEKIMU Oe3 M3MEHEHUs arperaTtHoro cocrostHus. [IpuBenute
BBIPKEHHUSI COOTBETCTBYIOIIUX 000OIIEHHBIX IEPEMEHHBIX (KPUTEPUEB TIO100M).
I'paduueckn n3o0pa3uTe 3aBUCUMOCTH KOI(PGHUIMEHTa TEIUIO0TJaud NpU KUIEHUH OT
Pa3HOCTH TEMIIEpPATyp MEKIY CTEHKON M KUIISALIEH )KUIKOCTBIO U OT yJIEJIbHON TEIUIOBON
Harpy3ku. ONUIINTE OCHOBHBIE PEKUMBI KUTICHUSL.

Kak ocymecTBisieTcss 0TBO KOHJEHCATa IPU UCIOJIb30BAaHUU BOJASHOIO Mapa B KAUECTBE
TerioHocuTensa? KakoBo Ha3HauU€HUE W IPUHLMIIBI A€HCTBUS KOHAEHCAaTOOTBOAUYUKOB?
HazoBure u comocraBbTe ApPYr ¢ APYroM OCHOBHBIE TEIIOHOCUTENHM, MCIIOJIb3YyEMBIE B
XMMHMUYECKON IPOMBIIIIIEHHOCTH JUIsl OTBO/IA TEILIOTHI.
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Ha3zoBute u comocraBbTe Ipyr C APYroM OCHOBHBIE TEIUIOHOCHTENH, HCIOJIb3yEeMbIE B
XUMUYECKOH TMPOMBIIIIJICHHOCTH /IS 110/IBO/IA TETUIOTHI.

[IpuMeHeHre BBICOKOTEMIIEPATYPHBIX HPOMEXYTOUYHBIX TeIuloHocuTenei. HaszoBute
o0nact u cocoObl UX mpuMeHeHus. [IpuBeanTe npuMepsl TaKUX TETFIOHOCUTEIIEH.
Bsaunmnuoe nznydenue ten. Kak onpenensiercs ko3hGUIMEHT B3aUMHOTO U3ITy4EHUS?
KakoB o0mmii Bu KpuTepruanbHOTO YpaBHEHUS IS pacyeTa KO3 UIIMEHTa TEIUIO0TAaYH
MpU €CTECTBEHHON KOHBeKIMH? OnuImTe, KaK MOJYYEHO BBIPAKECHHUE ISl KPUTEPHS
I'pacroda (c HEOOXOTUMBIMH MOSICHEHUSMH M OOO3HAYCHHWSIMU BXOMSIIMX B HETO
BEJIMYHH).

Kak u moyemy BiMsI€T THAPOJWHAMHYECKUH PEXUM TEUCHHUS >KUAKOCTH B TpyOe Ha
KoapuuueHT TermooTnaun? M3o0pa3ute u NOSCHUTE MPUMEPHBIE PO U3MEHEHHUS
CKOPOCTH ¥ TEMIIEpaTypbl B IOMEPEYHOM CEUYEHUHM TPYObl NpPU JTAMUHAPHOM W TIPH
TypOYJIEHTHOM pEXUMAax.

Bnusiare B3aMMHOTO HanpaBJICHUS IBMKEHHS TETUIOHOCUTENEH Ha CPEHIOI0 IBHKYIIYIO
CHITy TIpoliecca. B kKakux ciydasx CpemHsisl ABIDKYIIasl CHJIa HE 3aBUCHT OT B3aUMHOTO
HaIpaBJIEHUs TOTOKOB?

Ompenenenre TeMIlepaTypbl CTEHOK TEIUIOOOMEHHBIX ammaparoB. JlJis Kakux 1enen
TpeOyeTcst 3HaTh TEMITEPaTyphl CTCHOK B X0JI€ pacdeTa TeII00OMEHHBIX armapaToB?
Temnootnaya mnpu KoHaeHcanuu (omucaHWe Tmporiecca). YTo Takoe IUICHOYHAS U
KarenbHas KoHAeHcarusa? OT KakuxX MapamMeTpoB 3aBUCUT KOA(PQPHUIMEHT TETUIOOTAAYH
MIPH KOH/ICHCAIIHH.

Temootnaua npu kuneHun (omucaHue mpouecca). OOmuUN BUA YpaBHEHHH Jis
ompeneneHus K0d(h(UIHEeHTa TeIII00TIAud TPU KUITICHUH.

[IpuBeauTe cxeMbl 000TpeBa anmapaToB «OCTPHIM» U «TIIYXUM) HapoM.

OOBsICHUTE TPUHITUT ACHCTBUS KOHJIEHCATOOTBOMUMKA. [IprBenuTe cxemy ycTponcTBa.
N3obpasute cxeMy yCTPOMCTBA KOKYXOTPYOHOTO TETNIOOOMEHHHKA.

N3o06pazute MHOTOXOMOBOH IO MEXTPYOHOMY TIPOCTPAHCTBY KOXKYXOTPYOHBIN
TEMI000MEHHHUK.

N3obpasute m100yr0 KOHCTPYKIIUIO MHOTOXOJIOBOTO KOXKYXOTPYOHOTO TETUIOOOMEHHHKA.
UeM 0TIMYAIOTCS OJIHOXO/I0BBIE TEIIIOOOMEHHUKHA OT MHOTOXO0BBIX?

Kakune Bbl 3HaeTe KOHCTPYKIMH TEMIOOOMEHHUKOB C KOMIIGHCAIMEH TeMIepaTypHbIX
yIJIUHEHUN TpyO U KoxKyxa. M300pa3ute 1r00yr0 KOHCTPYKIIMIO IO BaIlleMy BBIOODY.
N3obpasute cxeMy ycTpoHCTBa KOXKYXOTPYOHOTO M ABYXTPYOHOTO («Tpyda B TpyOe»)
TeI1000MeHHUKOB. COMOCTaBbTE JOCTOMHCTBA U HEJOCTATKU 3TUX allllapaToOB U HA30BUTE
00JacT UX MPUMEHEHHSL.

N3006paszute cxemy ycTpoicTBa M OMUIINTE MIPUHIIUIT JEHCTBHS TEINIOOOMEHHHKA «TPyOa
B TpyOe». ConocTaBbTe 3TH TEIUIOOOMEHHUKH C KOKYXOTPYOHBIMHU.

N300pasute cxemy YCTpOWCTBa M OMNUIINTE MPUHIUN ACUCTBUS IUIACTUHYATOTO
TEIIO0OOMEHHUKA ISl kujakocTeidl. ComocTaBbTe JOCTOMHCTBA M HEJOCTATKU 3TOTO
anmnapara ¢ KOKyXOoTpyOHBIM TEIJI000MEHHUKOM.

N300paszute cxemy yCTpOHCTBA CIMPATHHOTO TEINIOOOMEHHUKA. YKaKUTE JOCTOMHCTBA U
HEIOCTAaTKM ATOTO armapara.

N300pa3ute cxemMy yCTpOWCTBa M ONMIIUTE NPUHIMI JIEHCTBUS OPOCUTEIBHBIX
XOJIOJJUIIBHUKOB. YKaKUTE UX JOCTOMHCTBA U HEIOCTATKHU.

N300pa3ute cxemy yCTpOHCTBA M ONUIIMTE NPUHIMI JEHCTBHS TMOTPYXKHBIX
(3MEEeBUKOBBIX) TEIUIOOOMEHHUKOB. YKaXMT€ MX JIOCTOMHCTBA M HEAOCTATKU, 00JacTH
MIPUMEHEHHSL.

[IpuBenure cxemy  ycTpoicTBa  JIOOOTO  M3BECTHOTO  BaM  CMECHUTEJBHOTO
TEII00OMEHHUKA.

N306pa3ute n3BECTHBIE BaM CXEMBbI YCTpOcTBa rpaaupeH. [l yero oHu UCHob3ytoTes ?
BeiBectn auddepenuunanbHoe ypaBHeHHE KOHBEKTHMBHOW auddysuu. PaccmoTpers
YacTHBIN citydail MU Qy3un B HETOABUKHOM cpejie.
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90. Ilepoiit  3akon @uxa. BreBectn auddepeHranbHOe ypaBHEHHE KOHBEKTHBHOM
maddyzun.

91. lonyunts auddy3uoHHBIE Kpurepun nonodus. OnpeaensieMblii U ONpeneNsonue
Kkputepun. OU3HUECKUI CMBICT MaCCOOOMEHHBIX KPUTEPUEB TOI00US.

92. losyynTh ypaBHEHUE AATUTUBHOCTH MU PY3HOHHBIX conpoTuBieHUA. CHopMyarpoBaTh
JOTYIICHUS TIPH BBIBO/IE.

93. BeiBecTH COOTHOIIEHHE MEXIY KOd(p(UIMEHTaMH Maccolepeaayn U maccooTnaun. M3
KaKMX YpPaBHEHUH MOJIy4aroT KOAPPUIUEHTHI MACCOOTAAYM?

94. MarepuanbpHblii OalaHC W ypaBHEHHE paboueit ymHuUM npu abcopOruu. BeiBecTH 310
ypaBHEHHE TIPU TMPOTHUBOTOKE Tra3a M JKUAKOCTH. Kak ompexnemnsieTcs MHHUMAIbHBINA
yIEIbHBIN pacxoj abcopoeHTa?

95. BeiBecTn ypaBHeHHE paboueill JIMHUM JUII MacCOOOMEHHBIX ammapaToB (Ha TpUMEpe
abcopOepoB) Mpu MPOTUBOTOUHOM JIBIDKEHUH (ha3 UJ1eaTbHBIM BHITECHEHHUEM B YCIOBUIX
HEM3MEHHOCTH UX PAacXo/a.

96. BeiBecTH ypaBHEHUs JJIsl pacdeTa CpelHeH IBMKYIIEH CHITl MacCcoTepeIaun.

97. Pacder BBICOTHI M AMaMeTpa MPOTHUBOTOYHBIX KOJIOHHBIX ammapaToB C HENPEPHIBHBIM
KOHTaKTOM (a3.

98. Pacder BBICOTHI M THAMETpa MPOTHBOTOYHBIX KOJIOHHBIX ammapaToB CO CTYIIEHYATHIM
KOHTaKTOM (a3.

99. Metoapl pacdera BBICOTHI MPOTHBOTOYHBIX KOJOHHBIX allllapaToB C HEMPEPHIBHBIM
KOHTaKTOM (a3. [loHSITHE TEOPEeTHYECKOW CTYNEHH pa3leiCHUs W YUCIa EIUHUII

nepeHoca.

100. MeTo 16l pacueTa BEICOTHI TPOTHBOTOYHBIX KOJIOHHBIX aIllIapaToOB CO CTYIEHYATHIM
koHTakTOM (pa3. [TonsaTue Teopernueckoit crynenn pazaenenus. KI1J mo Mapdpu.

101. [TonyuuTs cucTeMy ypaBHEHH, ONTMCHIBAIOIINX MPOIIECC MTPOCTON MEPETOHKH.

102. MarepuanpHblii  OajaHC Tporecca MPOCTOM TeperoHkw. Pacder kosmuecTBa
KyOOBOI'O OCTaTKa, KOJIMYECTBA U CPEAHETO COCTaBa TUCTHILIATA.

103. BriBecT  ypaBHeHUs ~ pabOuMX  JMHUNA  PEKTU(DUKAIMOHHOW  KOJIOHHBI
HEMPEPHIBHOTO JEHCTBUS.

104. BeiBecT  ypaBHeHMEe ~— paboued  JMHMM  JUIS  YKPEIUIIONIEH  4YacTu

peKTH(UKAINOHHON KOJIOHHBI. OMUcaTh, KaK CTPOAT paboydne JIMHUU Ha JUarpaMMe y—X,
copMyIHpOBaB HEOOXOANMBIE JIOITYIICHHS.

105. BriBecTn ypaBHEHHMS pabOuMXx JUHUK JUIS  PEKTU(PHUKAIMOHHON KOJOHHBI
HETIPEPBIBHOTO JICHCTBHUS TPH MOCTOSIHCTBE MOJIBHBIX PacxoaoB ¢a3 (¢ HeoOXOIUMBIMU
MOSICHEHUSIMH, YKa3aB 0003Ha4eHUs U JOMyIeH s ). Kak 3aBUCUT MOJIOKEHNUE STUX JIMHUH
Ha Jrarpamme y—x oT iaermoBoro uucna?

106. DddextuBnocts (KII/) crynenu nmo Mspdpu. BeiBectu (Ha nmpumepe aGcopOimm)
3aBUCHMOCTh MeX1y 3(dekTuBHOCTRIO 0 MdpdpH M YMCIOM eIUHMII TIepeHoca MpH
U/ICTbHOM CMEIICHHH KUAKOCTH ¥ WACATEHOM BBHITECHEHUH rasa.

107. BoiBectu  dopmyny ans pacuérta MUHUMAIbHOTO (PIIECMOBOTO 4YHCHAa MPHU
HETIpepBhIBHON peKTU(HKanuyu. Kakne NpHHLIUIBI UCHOIB3YIOT Ui ONTUMH3ALUU TIPH
omnpeneneHuu GpaermMoBoro yucia?

108. 3aBUCUMOCTh MEXIY (IIErMOBBIM YHCIOM, pa3MepaMH KOJOHHBI M PacxoJioM
TEIUIOTHI NpU pekTUdHUKaryu. KakoBbl NpUHIMIBEI BEIOOpa ONTUMAIBHOTO (JIErMOBOTO
yucna? (BeipaskeHue Ui MUHUMAJIbHOTO (JIErMOBOTO YHCIa — BBIBECTH).

109. BeiBecTn ypaBHeHHE TemJIoBOro 0OamaHca pPEKTU(MUKALMOHHOW  KOJIOHHBI
HenpepbIBHOTO AelcTBuUs. Kak onpezaensiercs pacxo Iperoliero napa B KUMATUIbHUKE?

110. BeiBecTn  ypaBHeHHME TemJIOBOro OanaHca pPEKTU(UKALMOHHOM  KOJOHHBI
HenpepbIBHOTO AercTBus. Kak onpezaensercs pacxoa TEIIOHOCUTENS B Jedaermatope?

111. OcHoOBHOE ypaBHEHHE Macconepeaun. Y paBHeHue maccootaauu. KoadduueHTs
Macconepeaayn 1 Mmaccootnauu. x pasmepHOCTH U (PU3NYECKUNA CMBICIL.
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112. MeTtoa KMHETHYECKOW JMHUU pacdeTa BBICOTHI MAacCOOOMEHHBIX amllapaTroB CO
CTYNEeHYaTbIM KOHTakTOM (a3. ITlopsimox mOCTpOeHHs KUHETHYECKOW JIMHHH.
D¢ dextuBHOCTH IO M3pdpH.

113. Urto Takoe TeopeTHUecKas CTYINEHb pa3/ieleHus («TeopeTudeckas Tapenka»)? Kak
9TO TIOHSATHE NPUMEHSETCS A OUCHKH 3(PQPEKTUBHOCTH MU pacdyeTra MacCOOOMEHHBIX
anrmaparoB CO CTYIIEHYAaThIM U HETIPEPHIBHBIM KOHTAKTOM (a3?

114. Huddy3snonHoe  cOmpoTUBIEHHWE  MaccolepeHocy. B kakux  ciydasx
COIIPOTHUBIIEHUE MACCOTIEPEHOCY JUMHUTHPYETCS IEPEHOCOM B OJIHOM U3 (a3?

115. Kpurepun momo0ust MaccooOMEHHBIX nporeccoB. Mx ¢pusnueckuii cMbICIT.

116. MaccooOmennsbiit (nud¢y3nonnsii) kpurepuii Hyccenpra. KakoBsl ero Buj u
¢bu3nveckuii cMpICI?

117. Hanucath ¢ HEOOXOAMMBIMH TIOSICHEHUSMH M 0003HAYEHUSMH BBIPAKECHHE IS

pacuera cpenHed IBMXKYLIEH CHJIBI Maccolepefauyd B amnmaparax C HeNpepbIBHBIM
KOHTaKTOM (ha3 MmpH yciaOBUM JUHEHHOCTH pabodell 1 paBHOBECHOM JMHUI (Ha mpUMepe
nporecca abcopobumu). CTpyKTypa TOTOKOB COOTBETCTBYET MOJIEIN HACAIBHOTO
BBITECHEHMSL.

118. OnpeneneHre MUHHUMAJIbHOTO U ONTUMAJIBHOTO pacxoja MOIJIOTUTENS Npu
abcopOrumu.

119. lMunponuHamuyeckre pexXUMbl B HACAJOUHBIX arrapaTax.

120. Onucarp ¢ ykazaHueM HEOOXOIUMBIX 00O3HAYEHUH W JOMYIICHUH IMOCTPOCHHE
pabounx JMHUA JUIST PEeKTU(PUKAIIMOHHON KOJIOHHBI HENpPEpPBHIBHOTO ACUCTBUS TPU
TTOCTOSTHCTBE PacxooB ¢as3.

121. Bnusinue ¢ermoBoro uncia Ha pa3mMepbl peKTH(PUKAIIMOHHOW KOJIOHHBI U PacXo/l
rperomtero mapa. OmpeneneHue ONTHUMalbHOTO (JIETMOBOTO YHMCIa TPU  pacuere
PeKTU(UKALMOHHBIX KOJIOHH.

122. HazBate (m oO0OoCHOBaTh HMX HEOOXOOUMOCTH) OCHOBHBIC JIOMYIICHUS,
MpUHUMAaeMble MPH aHAIM3€ U pacueTe YCTaHOBOK JJIsi HENPEPHIBHOM pPEKTH(PHUKAIUU
OuHapHBIX cMeceil. Kak 3aBUCHT BhICOTa KOJIOHHBI OT (hJIErMOBOTO Ymciia?

123. CormocTaBuTh APYr ¢ APYroM TapeiabdyaThle U HAcaJI0YHBIC KOJOHHBIE aIllapaThl.
KakoBbl mpenmMyIiiiecTBeHHbIE 00JIaCTH MPUMEHEHUS KaKJI0T0 U3 3TUX TUIIOB KOJIOHH?

124, CpaBHHUTH TOJIBIN paCIIBUTMBAIONINN U 0apOOTaXXKHBIA a0COpOEpHI.

125. Pacnipimutensabie  abcopOeppl. OnucaTe NPUHOWI JCWCTBUSA, JOCTOMHCTBA,
HEJOCTaTKU.

126. [IpuBect cxeMy yCTpOWCTBA M ONHCaTh MPUHLMI JACHUCTBHS HACaTOYHOU
KoJIoHHBI. [y 9ero ucnoaws3yercst Hacaaka? Kakue ObiBatoT Hacaaku?

127. [IpuBecTn cxemy YCTpOWCTBA M OMNHCATh NPUHIUIN JEHCTBUS HACAJOYHOU
KoJIoHHBI. KakoBbl TpeOoBaHMs, IpeIbsIBIsEMbIC K HACAIKE KOJIOHHBIX anmnapaToB?

128. [IpuBecTn cxemy YCTpOWCTBA M OMNHCATh NPUHIUIN JIEHCTBUS HACAJOUYHOU

KoJIOHHbI. CpaBHUTh HacaJOYHbIE M Tapeibyarble KOJOHHbIE. YKa3aTh HEIOCTATKU
HACaJI0YHBIX KOJIOHH.

129. Onucath TUAPOJMHAMUYECKHE PEKUMBI pabOThl HacaJo4HbIX abcopOepos.
ComnocTaBUTh HacaJOYHbIE U TapeIbyaThie alnapaThl.

130. N300pa3ute cxemy ycTpoOHCTBa M OMNHUIINTE JEUCTBUE PEKTU(DUKAUOHHBIX U
a0COpPOLIMOHHBIX KOJIOHH C MPOBAJILHBIMH TapeIKaMH.

131. [IpuBecTu cxemy ycTpOHCTBa M ONUCATh MPUHIMI JASHCTBHS JF000OTO U3BECTHOTO
BaM TapeibyaToro KOJIOHHOTO ammapara. B dyeMm oTinmuMe anmapaTtoB ¢ NEPEeTOYHBIMU
yCTpOHCTBaMU U 0€3 HUX.

132. [IpuBecTu cxemy yCTpONCTBa M ONUCATh MPUHIIMI JASHCTBHS JH0O0OTO U3BECTHOTO
BaM TapesbyaToro ammapara ¢ HepeTOYHbBIMH YCTPOUCTBAMH
133. [IpuBectu cxemy ycTpoHCTBa M OMKMCATh MPUHIIMIT JEWCTBUS aOCOPOIIMOHHON MIIH

peKTH(pHKaHHOHHOﬁ KOJIOHHBI C CUTHAaTbIMH TApCIIKaMH.
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134. [IpuBecTu cxemy ycTpoHCTBa M ONHCATh MPUHIIMII JEHCTBUS a0COPOIIMOHHON HITN
PEKTH(PHUKALMOHHON KOJOHHBI C KJIAITAHHBIMU TapesIKaMu.

135. [IpuBectu cxemy ycTpoHCTBa M ONMCATh MPUHIIMI JEHCTBUS a0COPOIIMOHHOMN HITN
PEKTH(PHUKAIMOHHOMN KOJOHHBI C KOJIIMAYKOBBIMH TapeIKaMH.

136. N306pa3uth ¢ He0OXOAUMBIMUA 0003HAYCHUSIMH U MTOSICHEHUSIMHU CXEMBI YCTAHOBOK
JUISL TIPOCTOM MEPETOHKHU.

137. N3o6pa3ute ¢ HEOOXOAMMBIMH 0003HAUCHHSIMU U TTOSICHEHUSIMH CXEMY YCTaHOBKH
JUTsL HETIPEPHIBHOM peKTU(HUKAIIMA OMHAPHBIX )KUKHX CMECEH.

138. CocTaBuTh ypaBHEHHUS MaTepHabHOTO OajlaHCa IPU Pa3/IEICHUM CYCIEH3UH U

BBIBECTU U3 HUX BBIPAYKEHUS Ul pacdeTa MacCOBOTO PAcX0]ia OCBETIIEHHOM JKUJIKOCTH U
ocaJiKa.

139. BoiBog ¢opmynsl  ans  pacueta  MPOU3BOJUTENBHOCTH OTCTOMHUKOB  JUIS
3aMbUICHHBIX [a30B U CYCIIEH3HI.

140. Ocaxaenue moja JAeicTBUEM CUIIbI TsoKecTH. CHITbl, NEHCTBYIONIME HA YaCTHILY.
BriBecTu ypaBHeHUs 17151 ONIPEIETICHHsI CKOPOCTU CBOOOAHOTO OCAXIACHHUS LIapa.

141. Pacuer ckopoctu ocaxaeHust yactuil cepudeckoir (opMbl MO 1EUCTBUEM CHITBI
TSKECTH.

142. BreiBog dopmynel ans pacdera moTpeOHOM MOBEPXHOCTH OCAXKICHHS YacTHUIl B
OTCTOMHUKAX JJIs 3aMbIJICHHBIX T'a30B U CYCIICH3UM.

143. Kputepuii Apxumesa npu ocaxJaeHuH, ero (GU3NYeCKuil CMbICI, UCTIOIb30BaHNE B
pacuerax CKOPOCTH OCaKICHHUSI.

144. Kuneruka ocaxxnenus. ['uaponnnamudeckue pesxxuMbl o0Tekanust ten. [Ipusectu
rpaduk 3aBUCUMOCTH KO3 dUIIMEHTa COPOTUBIICHUS Cpelibl OT Kputepus PeitHombaca.

145. [IpuBectn ypaBHeHWE (PHIIBTPOBAHWS TMPU TMOCTOSIHHOM IIeperaje MaBiICHUS K
BUly, yOOOHOMY JJsi 3KCIEPUMEHTAIBHOTO OIpENeNeHNUs COMPOTUBICHUS OCaJKa U
(bUITBTPOBABHOM MTEPETOPOIKH.

146. OcHOBHBIE TIapaMeTPhl, XapaKTEPHU3YIOIIUE 3CpHUCTBIA cioil. [lomyuuTs
BBIPA)KEHUS SKBUBAJIEHTHOTO IMaMETpa Yepe3 yAeIbHYIO TOBEPXHOCTh U AUAMETP YaCTHIL.

147. JlelictButenbHass U (GUKTHBHAS (TPUBEICHHAS) CKOPOCTH TMOTOKA B 3EPHUCTOM
cioe. KakoBo cooTHOIIEHNE MEXTy HUMU?

148. OxapakTepu30BaTh COCTOSIHHME 3€PHHUCTOrO CJOS B 3aBUCUMOCTH OT CKOPOCTH
BOCXOJISIIET0 TOTOKAa ra3za wim >KuAkocTh. CompoBoguTe OTBET TrpaduuecKUMHU
M300paXEHUSMU 3aBUCUMOCTEN IOTEPH IAaBJICHHS U BBICOTHI CIIOSI OT CKOPOCTH MOTOKA.

149. OxapakTepu30BaTh COCTOSIHME 3€PHHUCTOrO CJIOSI B 3aBUCHUMOCTH OT CKOPOCTHU
BOCXOJISIIET0 TMOTOKAa Ta3a WM >KuAKocTh. Kak paccuutarh MOTepro JAaBlieHUs B
TICEBJI00KIKEHHOM clioe?

150. Ha3Batpe 1 conocTaBUTh OCHOBHBIE CIIOCOOBI pa3fieieHusl CyClIeH3UN. YKa3aTh UX
PEUMYIECTBEHHbIE 00IaCTH IPUMEHEHHSI.

151. OxapakTepu30BaTh OCHOBHBIE CHOCOOBI OUMCTKH Tra30B OT IbUIM. YKa3aTh HMX
PEUMYILECTBEHHbIE 00IaCTH TPUMEHEHHSI.

152. Kakue BBl 3HaeTe TUIBI anmapaToB JUIS OYUCTKU Ta3oB OT mbutu? M300pa3uTh
CXeMy yCTpOHCTBA U ONHUCaTh JeMCcTBHE OHOTO U3 HUX (IO BBIOOPY).

153. N300pa3uth cxemy yCTpONCTBa M OMHUCATh JEWCTBUE OJHOSPYCHOIO I'peOKOBOTO
HENPEePbIBHO AEHCTBYIOLIETO OTCTOMHUKA.

154. Anmapatsl A1 MOKPOM OYHMCTKH Ta30B OT nblieil. M300pa3uTh cxemMy ycTpoicTBa
U OIucaTh ASUCTBUE OJHOTO U3 TAaKUX amlaparos.

155. N300pa3uth cxeMy ycTpoMCTBa M ONMCaTh JIEHCTBHE Tapenp4yaroro (MEHHOIo)
TBIICYIOBUTEIS.

156. N306pa3uth cxeMy ycTpOiCTBa IIMKJIOHA WJIM THPOLMKIIOHA (110 BEIOOPY), Ha3BaB
OCHOBHBIE 00JIaCTH UX IPUMEHEHUSI.

157. N3006pa3uth cxeMy ycTpoHCTBa M OMUCATH JICHCTBHE THAPOLMKIIOHA.
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158.

Kakne Bbl 3HaeTe GWIBTPHI I CYCHEH3UWH TMEPUOJUYSCKOTO JCHCTBUS?

N300pa3uTh cxemy yCTpOMCTBA U OMUCATH ACHCTBUE OJTHOTO U3 HUX.

159.
160.
ra30Xxo0/10B.

N300pa3uth cxemy yCcTpOMCTBa U OTIHCATH JCHCTBHE HYTY — (PUIBTpA.
N300pa3uTh cxemMy yCTpOICTBa M OMUCATH JCHCTBUE MBLICOCATUTEIHLHBIX KaMep 1

3.2.3. Metoanyeckue MaTepHaJbl, ONpelesiolie MNpoUeAyPbl OLEHUBAHMS 3HAHMIA,
YMEHHUI1, HABBIKOB B X0/1¢ IPOMEKYTOYHON aTTeCTALNHU
IIpoueaypa oueHMBaHMs 3HAHMIA (TeCT)

Hpez[naraeMoe KOJIMYECTBO 3aTaHHUI

20

[ocnenoBaTebHOCTH BHIOOPKHU

Onpeaeﬂ CHa 110 pasacjiaM

Kputepuu ouenku

- HpaBI/IHLHHﬁ OTBCT Ha BOITPOC

«5» ecnu npaBmwIbHO BhIMONHEHO 90-100% TecToBBIX 3aAaHui
«4» ecnu MIPaBUWIIBHO BBIMONIHEHO 70-89% TecTOBBIX 3aJaHUI
«3» ecnu MIPaBUWIIBHO BBIMOJIIHEHO 50-69% TecTOBBIX 3aaHUil

IIpoueaypa oneHnBaHus 3HAHUI (YCTHBIH OTBET)

KaXXJI0ro pazacia

[Ipenen AnuTENnBbHOCTH 10 MuHyT
IIpennaraemMoe KOJTUYECTBO 3aJaHUI 2 Bompoca
IocnenoBaTenbHOCTL BRIOOPKU BOIPOCOB U3 | CoydaiiHast

Kpurepuu oneHKH

- TpeOyeMBbIil 00beM U CTPYKTYpa

- U3NIOKEHHe MaTepraia 6e3 (aKkTHYeCKUX OIUOO0K

- JIOTHKa U3JI0KCHHUSI

- HCIIOJIb30BaHUE COOTBETCTBYIOIICH TEPMUHOIOI MU

- CTWIb PEYH U KYJIbTypa peuu

- 1oa00p MPUMEPOB UX HAYYHOH JINTEPATYPHI U MPAKTHKHU

«5» ecnu TpeOOBaHMUs K OTBETY BBIIIOIHEHBI B IOJIHOM 00beMe

«4» ecnu B 1IEJIOM BBITNIOHEHBI TPeOOBaHUS K OTBETY, OJHAKO €CTb
HeOONbIINE HETOYHOCTH B U3JI0OKEHUH HEKOTOPBIX BOIIPOCOB

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

(dakTuyeckue  OIIMOKM, HapylleHa JIOTUKA  HM3JIOXKEHUs,
HEI0CTATOYHO HCIIONB3YETCs COOTBETCTBYIONIAS] TSPMUHOIOIHH

IIpoueaypa oumeHMBAHUSI YMEHHUH U

HABBIKOB (pelieHHe NMPOOJEMHO-AHAJIUTHYECKHX U

NPAKTHYECKHUX Y4eOHO-TIpodecCHOHAIBHBIX 32/1a4)

[IpennaraemMoe KOJIM4ECTBO 3aJaHUl

1

[TocenoBaTenbHOCTD BHIOOPKH

CrnydaiiHast

Kputepnu ouenku:

- BBIZICTICHHE U TIOHUMaHHE TIPOOJIEMBI

- YMeHHe 00001IaTh, COMOCTABMIATH PA3JINYHBIE TOUKH 3PEHU

- MIOJIHOTA MCITOIb30BAaHMS HCTOYHUKOB

- HaJIMYMe aBTOPCKOM MO3UIIH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCTONB30BaHHE COIHMAJIBHOTO OIbiTa, Martepuanos CMU,
CTaTUCTUYECKUX JAHHBIX

- JJOTMYHOCTH U3JI0KEHUS

- YMEHHE CIIeNaTh KBaTU(PHUINPOBAaHHBIE BBIBOABI 1 000OIICHHS C
TOYKH 3PEHHUS PeIIeHNs MPodeCCHOHATBHBIX 3a/1a4

- YMEHHUE IPUBECTH IIPUMEP

- OOpa Ha TEOPETUIECKUE TIONOKEHHUS

- BJIaJICHUE COOTBETCTBYIOLIEW TEPMHUHOIOTHEN

«5» ecn TpeOOBaHMSI K OTBETY BBIMOJIHEHBI B IIOJIHOM 00beMe

«» ecn B IICJIOM BBITIONHEHBI TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOONBIINE HETOYHOCTH B H3JIOKEHHHM HEKOTOPHIX BOIPOCOB.
3arpynsasieTcs B (POpPMYITHMpPOBAaHWH  KBATU(PHUIIMPOBAHHBIX
BBIBOJIOB M 00OOIIIEHNI

«3» eciu TpeOOBaHMS BHIIIOTHEHBI YaCTHYHO — MBITACTCS 0OOCHOBATh CBOKO

TOYKY 3pEHHUs, OXHAaKo Cclabo apryMeHTHpyeT HaydHbIe
TIOJIOKEHMS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENEHO
chopmMynHpoBaTh BHIBOABI M OOOOWICHWS, HE BHAWT CBS3b C
pohecCHOHAIBHOM e TEbHOCTHIO
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4, y'leﬁHO-MeTOJIH‘leCKOC H MaTepuaJIbHO-TEXHHYECCKOEC odecmeyeHue AUCIHHUIIIMHBI

(MoayJis)
4.1. DueKTpOHHbBIe Y4eOHbIe U31aHusl

1.

Komuccapos, FO. A. Tlpouecchl u anmaparbl XuMuueckou Texnojoruud. B 5 4. Yacre 1 :
yuebnuk ans By3oB / FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; moa pemakiueit
10. A. KomuccapoBa. — 2-e u3n., nepepad. u momn. — Mocksa : M3narensctBo HOpaiit,
2023. — 216 c. — (Boicmee obpazosanue). — ISBN 978-5-534-09099-4. — Tekcr
anektpoHHbd  //  OOpaszoBarenbHas miatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/515341.

Komuccapos, FO. A. Tlpouecchl n anmaparbl XuMA4ecKon TexHojoruu. B 5 4. Yactp 2 :
yuebnuk ais By3oB / FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; moa pemakmueit
10. A. KomuccapoBa. — 2-e u3j., nepepad. u jomn. — Mocksa : M3gatenscto HOpaiiT,
2023. — 227 c. — (Bwicmiee obOpazoBanme). — ISBN 978-5-534-09101-4. — Tekcer :
anekTpoHHbIM  //  OOpaszoBatenbHas minatdgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515481.

Kommuccapos, F0. A. Tlporeccsl u anmapaTsl XUMUYecKo TexHoorud. B 5 4. Yactp 3 :
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. — 246 c. — (Boicmee oOpazomanme). — ISBN 978-5-534-09102-1. — Tekcr
anekTpoHHBIM //  OOpaszoBatenpHas miatpopma IOpaiit  [cakit]. — URL:
https://urait.ru/bcode/515482.

Komuccapos, 0. A. IIpouecce u anmapatbl XUMUYECKOW TexHoJoruu. B 5 4. Yacts 4 :
yueonuk s By3oB / FO. A. Komuccapos, JI. C. I'opnees, 1. I1. Bent ; nox pemaxiueit
10. A. KomuccapoBa. — 2-e¢ u3n., nmepepad. u mon. — Mocksa : M3natensctBo HOpaiir,
2023. — 323 c. — (Boicmee obpazoBanme). — ISBN 978-5-534-09103-8. — Tekcr :
anekTpoHHBIM // OOpazoBatenbHas 1miatdgopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/515900.

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

10. A. KomuccapoBa. — 2-e¢ u3g., nepepad. u non. — Mocksa : M3natensctBo HOpaiir,
2023. — 208 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-09104-5. — Tekcr :
anekTpoHHbId // OOpasoBartenbHas 1miatdgopma FOpaiit  [caiit]. — URL:

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

4.2. JneKTpOoHHbIE 00pa3oBaTe/ibHbIE pecypchl

1.

2.

3.

7.

DnekTpoHHas 6ubnnoreunas cucrema «bC IOPAUT» Biblio-online.ru (OBC «IOpaiit»)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.

OnexTpoHHO-OubnuoTeunass cucrema ZNANIUM [Dnektponnsiii pecypc]. — URL:
https://znanium.com/.

DnexTpoHHas 6ubnuoTeuHas cuctema «KOHCYNbTaHT cTyneHTay [ DIeKTPOHHBIH pecypce].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas osnektponHass Oubnuoteka [DnextpoHHbId pecypc]. — URL:
http://elibrary.ru/.

Hayunas snexrponHas 6ubnuoteka «KubepJlennnka» [Dnexrponnsiit pecypc]. — URL:
http://cyberleninka.ru/.

Nudopmanronnas cucrema «EnnHOe OKHO JOCTynma K 0OpazoBaTelIbHBIM pecypcam»
[OnekrponHsIii pecype]. — URL: http://window.edu.ru/.

OenepanbHblil HEeHTp WHGOPMAIMOHHO-00Pa30BaTENbHBIX PECYpcoB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.rul/.

4.3. CoBpeMeHHbIe NMpo(eccHOHAIbHbIE 0a3bl JAHHBIX M MH(OPMALIMOHHBbIE CIIPABOYHbIE
CHCTEeMBI

OOyuaromumMces oOecriedeH I0CTyn (yOaJEHHBIM JOCTYN) K HHXKE CIEAYIOUIUM

COBPCMCHHBIM HpO(I)CCCI/IOHaJ'IBHBIM 0a3zam JaHHBIX 1 HH(bOpMaL[I/IOHHLIM CIIPAaBOYHBIM CUCTCMAM:
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

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

2. Cucrema nHpOpMAIMOHHO-TIPABOBOTO oOecneueHus «I apanT» [DnekTpoHHbIH pecypc]. —
URL: http://ivo.garant.ru/.

4.4. KoMIUIeKT JIMIEH3MOHHOT0 W CBOOOJHO PpAacCHpOCTPAHSAEMOIro MPOrPaMMHOIO
o0ecrnevyeHnsl, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOM3BO/JACTBA
1. JluueH3moHHOE MporpaMMHOE obecrieueHue: onepannonHas cuctema Microsoft Windows,
nakeT o(ucHbIX npuioxennit Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMOe MPOrPaMMHOE 00eCIIeYeHUE: CBOOOTHBIC TIAKEThI O(PHCHBIX
npunoxennit Apache Open Office, LibreOffice.
3. IIporpammHoe o0ecreyeHne OTEYECTBEHHOTO IPOM3BOJACTBA: CIPABOYHO-IIPABOBAS
cucrema «l'apant» (DneKkTpoHHBIN nepuoauueckuil cpaBouyHuk «Cucrema 'APAHTY),
obpasoBatenbHas mnathopma IOPAUT (Dnekrponnas Guémmoreunas cuctema «OBC
IOPAIT» Biblio-online.ru (3BC «IOpaiity»)), 3IeKTPOHHO-OHOINOTEUHAsT CHCTEMa
ZNANIUM, snextponnas oubauoreunas cucrema «KOHCYIIBTaHT CTYACHTa.
4.5. O0opynoBaHMe M TeXHUYECKHE CPeICTBA 00y4eHH

Jnist peanmzanuyl  TUCHMIUIHHBI (MOJYINSI) WCIIONB3YIOTCS Y4YeOHBIE ayTUTOPHH ISt
MpoBeACHUST y4eOHBIX 3aHATHA, KOTOPbIE OCHAIIEHbl OO0OpPYJOBaHWEM U TEXHUYECKHMHU
cpeacTBaMu OOyueHUs, U MOMEIICHUs JUIsl CaMOCTOSITENIbHOM paboThl 00yJaromuxcsi, KOTOpbIe
OCHAIIIEHBI KOMIBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOAKIIOYCHUS K ceTH «MHTepHeT» H
obOecrieueHbl JOCTYIIOM B DJJIEKTPOHHYIO HWH(OpPMAIMOHHO-00pa3oBaTenbHyl0 cpeny PXTY
uM. JI.W. Menneneesa. [lomyckaercsi 3aMeHa 000py/TIOBaHMS €T0 BUPTYaTbHBIMU aHAJIOTAMHU.

HanmeHoBaHue y4eOHBIX ayAUTOPU JIJIsI OcHaleHHOCTD Y4eOHBIX ayUTOPHIA JUIsI IPOBEIeHHsI
NPOBe/IeHUs] YYeOHbIX 3aHATHI U Y4eOHBIX 3aHATHI U IOMeIeHU i IS CAMOCTOSITe ILHOI
MOMeIeHHI VIS CAMOCTOSITeJIbHOM padoThI 000pYI0BAHUEM U TEXHHYECKHMH CPeICTBAMHU
padoTnI* o0y4eHust
VYueOHble  ayauTOpUW Ui TNPOBeJeHHs | YueOHas ayAuTOpUsl YKOMIUIEKTOBaHA CIELHaIN3UPOBAHHON
y4eOHBIX 3aHSITHI MeOenblo, OTBEYAIOIIei BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOoBaHUsIM, 000PYJOBAaHHEM U TEXHHUECKMMHU CPEICTBAMU
00y4eHus (MOOHIIbHOE MYJIBTUMEANHHOE 000pPYAOBaHHUE).
[Nomemenue Jyist CaMOCTOSITENBEHON pabOThI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOW  TEXHUKOM  C
BO3MOJKHOCTBIO ~TOAKTIOUEHUs: K cetn «VHTepHeT» U
o0ecrieueHneM JIO0CTyNla B BJIEKTPOHHYIO HH(OPMaIHOHHO-
obpazoBatensHyto cpeny PXTY mm. .M. MenneneeBa u k
9BC.

* Homep KOHKpPETHOW ayIUTOpPHH yKa3aH B IpUKa3e 00 ayquTOpHOM (oHze, pacIucaHWU Y4eOHBIX 3aHATUH U
pacIicaHuy IPOMEKYTOUHON aTTECTALUH.
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