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CIIMCOK UCIIOJIb3OBAHHBLIX NICTOYHHUKOB
I[TPOEKTHAA JEATEJIBHOCTD........ccocviiiiiee



INPEANCJIOBHUE

MeTtonuueckue yka3aHus PacCUMTaHbl Ha CTYICHTOB, 00JaIar0NINX JOCTATOY-
HOW TMOATOTOBKOW MO pasjeiiaM AWCIMIUINH: MaTeMaThka, ¢u3nka, nHpopmaTHKa,
o0IIasi XUMHUYEeCKasi TEXHOJIOTHs. MeToauueckne yka3aHusi COCTAaBICHBI IS TIPOBe-
JICHUST MPAKTHYECKUX 3aHATH Kypca «IIpoekTHas MesTeabHOCThY» C y4eToM Tpebo-
Banuii ®I'OC BO nns moaroroBku 6akanaBpoB HampaieHus 18.03.01 Xumuueckas
TEXHOJIOTHS.

B pesynpTaTe ocBOoeHHsS MaTtepraia METOIWYSCKUX yYKa3aHWH MO JUCITUTUIHHE
«IIpoekTHas NeATeTbHOCTDY» CTYACHT MPUOOPETAET 3HAHUSA U YMECHUS 110 CIICTYIOIINM
KOMITCTCHITHSIM:

oowenpogeccuonanvuvie: OIIK-5 cmocoOHOCTBIO pelIaTh CTaHIaPTHBIC 3aja-
9u Tpo(heCCHOHATBLHON NEATeTLHOCTH Ha OCHOBE WMH(OpMAIMOHHOW M OMOIMorpa-
dugecKoit KyabTyphl ¢ IPUMEHEHHEM HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHO-
JIOTUM U C Y4€TOM OCHOBHBIX TpeOOBaHUI HH(POPMAIIMOHHOM 0€301MaCHOCTH ;

npogheccuonanvrvle: I1IK-1 cnocoOHOCTPIO K CHUCTEMATUYECKOMY H3YUYEHUIO
HAyYHO-TEXHUYECKOW MH(POPMAIINH, OTCUYECTBEHHOTO M 3apy0eKHOTO OIbITa MO CO-
OTBETCTBYIOIIIEMY TIpoduiIto moAroToBkH, [1K-3cmocoOHOCTRIO TIPUHUMATH y4acTHe
B paboTax MO COCTABICHUIO HAYYHBIX OTUYETOB IO BBITTOJITHCHHOMY 3aJaHUIO U BHEII-
PATH PE3yJIbTAaThl UCCIECIOBAHUN U pa3pabOTOK B OOJACTH TEXHOJIOTHYECKUX MAIIUH
u obopynosanus, [1K-4 CIIOCOOHOCTHIO Y4aCTBOBATh B pPabOTE HaJl MHHOBAIIUOH-
HBIMH TTPOCKTaMH, HCIIOIB3Ysl 0a30BbIE METOJbI MCCIICI0BATEILCKON JIESITEIIBHOCTH,
[IK-8  ymeHuem mpoBOAUTH MATCHTHBIC UCCIIEIOBAHMS C 1IETBI0 00ECTIeUeHUs Ta-
TEHTHOW YMCTOTHI HOBBIX MTPOCKTHBIX PEIICHUH M MX MATCHTOCITIOCOOHOCTH C OTIpe/ie-

JICHUEM I10Ka3aTeJIed TEXHUYECKOTO YPOBHS IIPOCKTUPYEMBIX U3IEIIUM.

ConepxaHue METOIMYECKUX YKa3aHHMil cooTBeTcTBYeT TpeboBaHusiM OI'OC
BO «x coxepxanuto aucuuiuinebl «lIpoekTHas neaTenbHOCTbY ISl CTYIEHTOB

narnpasieHus 18.03.01 Xumuueckass TEXHOIOTHSI.



BBEJAEHUE

[TproOperaembie KOMIETEHIIUU P OCBOCHUH MaTeprajia METOIUYECKUX yKa-
3anuit — OIIK-5, [1K-1, TIK-3, TTIK-4, [1K-8. N3yuuB 3ToT MaTepua, 6akaisaBp OyIeT:

3HATB:

- METO/bl CHUCTEMATHUYECKOTO HM3yUEHHUs HAyYHO-TEXHHUYECKOW HH(pOpMaluH,
OTEUYECTBEHHOI'O U 3apyOe’KHOr0 OIbITa 0 COOTBETCTBYIOIIEMY MTPO(UITIO TOATOTOB-
KM, CUCTEM YIIPABJICHUS MPOU3BOJCTBOM MPOAYKIUH, €€ KU3HEHHBIM IIUKJIOM U Ka-
YEeCTBOM, B MOATOTOBKE IUIAHOB OCBOCHUS HOBOI TEXHUKH, B 0OOOIIEHUH U CHCTEMa-
TU3allUU pPe3yIbTaTOB PabOTh;

- METO/Bl COCTaBJCHHSI HAYYHBIX OTYETOB IO BBHIMOJHEHHOMY 3aJaHHUIO H
BHEAPATh PE3YyJbTaThl MCCIEAOBAHUNA U pa3pabOTOK B OOJACTU TEXHOJIOTHMYECKUX
MalluH U 000pyAOBaHUS,;

- METO/BI pabOThl C MHHOBAIIMOHHBIMHA TIPOEKTAaMH, UCIIOJIBb3Ysl 0a30BbIE METO-
IIbl UCCIIEIOBATEIBCKOM IEATENbHOCTH,

- METO/bI MPOBEACHUS MATCHTHBIX HCCIICJIOBAHMNA C IIeNIbl0 oOecreyeHus mna-
TEHTHOW YUCTOTHI HOBBIX MMPOEKTHBIX PEIICHUN U UX NAaTEHTOCIIOCOOHOCTH C OIpeie-
JICHHEM I0Ka3aTesieil TEXHUUYECKOTr0 YPOBHS MPOEKTUPYEMBIX U3EINH;

YMETh:

- Y4acTBOBaTh B pa3padOTKe MEPONPUATUN MO PELIECHUIO CTaHAAPTHBIX 3aj]ay
PO ECCHOHATIBHOM NIESITEIbBHOCTH Ha OCHOBE MH(GOPMALIMOHHON U Oubnunorpaduye-
CKOH KyJNbTYpHI C IPUMEHEHUEM WH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI
Y C YYE€TOM OCHOBHBIX TpeOOoBaHUI HHPOPMAIIMOHHON 6€30TaCHOCTH;

- pa3pabaTbIBaTh U MPAKTHUYECKA OCBAMBATh CPEJICTBA CHCTEMAaTHYECKOTO U3Y-
YeHHs] HayYHO-TEXHUUECKONW MH(POpMAIMK, OTEYECTBEHHOIO U 3apyOe’KHOrO OIbITa
M0 COOTBETCTBYIOIIEMY MPOMUITIO TOATOTOBKH, CUCTEM YIPABICHUS MTPOU3BOCTBOM
NPOAYKIIMH, €€ KU3HECHHBIM LUKIOM M Ka4eCTBOM, B MOJTOTOBKE IJIAHOB OCBOCHHSI
HOBOM TE€XHUKH, B 0000IEHNHU U CUCTEMATH3alluU Pe3yIbTaTOB PaboTH;

- MPOBOJUTH PabOThl MO COCTABJIEHUIO HAYyYHBIX OTYETOB IO BBINOJIHEHHOMY
3aJJaHUIO0 U BHEAPSATH PE3yNbTaThl UCCIEAOBAHUN U pa3pabOTOK B 00JACTH TEXHOJIO-

TMYECKHUX MAllliH U 000pyI0BaHMUS,



- MPOBOAUTH paOOThl C MHHOBAIIMOHHBIMU MTPOEKTaMU, UCIOJIb3ys 0a30BbIE Me-
TOJIbl UCCJIEIOBATENHCKON e TEIHLHOCTH;

- TIPOBOANTH MATCHTHBIE MCCIICIOBAHUS C IICJIBI0 O0SCIICUCHUS TATCHTHON YH-
CTOTBI HOBBIX MPOEKTHBIX PEIICHUN U UX MaTEHTOCIOCOOHOCTH C OMpeIeTICHUEM MO-
Ka3aTesel TEXHUYECKOTO YPOBHSI MPOEKTUPYEMBIX U3JIEIHH,

BIIAJICTh:

- CIIOCOOHOCTHIO YYacCTBOBATh B pa3pabOTKE MEPONPUATHH MO0 PEIICHUIO CTaH-
TApTHBIX 3a7a4 MPo(EeCCHOHATEHON NESITEIFHOCTH Ha OCHOBE WH()OPMAITMOHHOW U
oubnuorpaduyeckon KYJIbTYpbI c IPUMEHEHUEM uHdOpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA M C YYETOM OCHOBHBIX TpeOoBaHHWI MH(OpMAIIH-
OHHOM 0€30IIaCHOCTH;

- CIIOCOOHOCTBIO YYacTBOBaTh B pa3padOTKE M MPAKTUYECKOM OCBOCHHUU
CPEIICTB CHCTEMATHYECKOTO HW3YYCHHUS HAyYHO-TEXHHUYECCKOW HWH(POpMAINH, OTEYEC-
CTBEHHOTO U 3apy0eKHOTO OTbITA IO COOTBETCTBYIONIEMY MPODUITIO TOATOTOBKH;

- METOJIaMU COCTAaBJICHUSI HAYYHBIX OTYETOB MO BBHIMIOJHEHHOMY 3aJaHUI0 U
BHEJIPCHUIO PE3YJIBTATOB MCCICIOBAaHUN M pa3pabOTOK B 00JIACTH TEXHOJOTHUECKHUX
MaIIH 1 000py10BaHHUS,

- HaBbIKaMU PaOOTHI HAJ] MHHOBAIIMOHHBIMU TIPOEKTAMHM, WCITONB3YysI 0a30BbIC
METO/IBI UCCIICTOBATEIHLCKON JEATETHLHOCTH;

- HaBBIKAMU MPOBEACHUS MATEHTHBIX UCCIEAOBAHU C 1IEIbI0 00SCTICUeHHS T1a-
TEHTHOW YMCTOTHI HOBBIX MTPOCKTHBIX PEIICHUH M UX MATCHTOCIIOCOOHOCTH C OTIpeie-
JICHUEM TIOKa3aTesied TEXHUYECKOTO YPOBHS TPOCKTUPYEMBIX U3ICIIUH.

Hwxe mpuBeneHbl IPUMEPHI BBHITTOJHCHHS W 3a/IaHMs, pacCMaTpUBACMbIC II0
OCHOBHBIM TeMaM AUCHUILIIKHEI, coriacHo PI'OC BO u paboueit yueOHOM mporpam-

MBI.

OpranuzanuonHas ¢opma 3ausatuid Ne 1,2, 15 unauBuyanbHble ¢ NpUMEHe-

HUEM TIepCOHAILHOTO KoMmbioTepa, Ne 3-14, 16-18 — TpaguiinonHas.
Yka3aHus no TexHuke 0e30MacHOCTH

I[J'IH 0e30macHoOro IMPOBCACHUSA IMPAKTHYCCKHUX 3aHATUM B KOMIIBIOTCPHOM

KJIaCCE HEOOXOIUMO:



— mepea HavyaJoM paboThl MPOBEPHUTH 3a3eMJICHHE B KOMITBIOTEPHOM KIIAacCe,;
— TPOBOJUTH pabOTy TOJBKO B MPUCYTCTBUH JTAOOPAHTA;

— BBIIIOJHATDH pa60Ty B CTPOIroM COOTBETCTBHUU C MCTOJIUYCCKHUMH YKA3aHUSAMMU.

IpakTuueckoe 3ansitue Nel. Penmienne cuTyaumoHHbBIX 32124 METO-
A0JIOTHYECKOI'0 ACMEKTA UCCJIeA0BATEeIbCKOM AeATeIbHOCTH.

IHonoop ¢puabTpoBanbHOro odbopynoBanus 3amkuyToii XTC ¢ mcmosan3o-

BanueMm yiemeHntoB CAIIP

Heab: nproOpeTeHre 3HaHUI U YMEHHI 10 MPAKTUYECKOMY HUCIOJIb30BAHUIO
pPacUyeTHOTO METOJIa UTEPALINK [T OMPECICHUSI PEKUMHBIX apaMEeTPOB 3aMKHYTOM

XTC ma DBM.

Lenvro 3a0anuii aBysieTCst TO1I00p TUIIOBOTO (PUIBTPOBAIHLHOTO 000PYI0BAHUS
JUTS peaju3alliy Mpoliecca TEXHOJIOTHUECKOTO Yy3Ia.

Bomnpocsl ass1 00cy:k1eHust

Heob6xomumocts B pacuere 3neMeHToB X TC MeTo10M UTepaIu.
KakoBbl aropuT™ U CyIIHOCTh pacueTa METOJIOM UTEPALIUil.
Kakue nanHbie HeOOXOIMMBI ISl IPOBEICHUS PaCUE€TOB?

Kakue cpenctBa MOTyT OBITH UCITIOJIB30BAHBI JJIs1 IPOBEICHUS PacueToOB?

ok~ WD PR

AJICKBAaTHOCTh pacY€TOB METOJIOM UTEPaIIUil.

MeTtoauveckue peKOMEHAAMH

JI71s1 TIOATOTOBKY K MPOBEICHUIO PA0OTHI HCOOXOAMMBI 3HAHUS TEOPETUUSCKHUX
MAaTE€pUaIoB, CBI3aHHBIX C CO3JJAHUEM AJITOPUTMOB M MOJEJIEH TEXHOJIOTHYECKOTO

pacuera 3aMkHyTOl XTC Ha OBM.



B kxauecTBEe TEXHOJIOTrMYECKOIO y3Ja UCIIOJIB3YCTCA IMMOACUCTEMA, IIPUBCACHHAS

Ha pucyHke 1.1.
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Pucynok 1.1 — Cxema k pacuety napametpoB 3amkHyTOoM XTC

HcxonHoe BemecTBO MOCTyMaeT B almapaT-pacTBOPUTENh 1 B KOJIMYECTBE
G(A), rae mpoucXOoauT €ro paCTBOPEHUE B BOJIC, KOHIICHTpAIlUs BelllecTBa A Ha Bbl-
X0Jie U3 pacTBoputenis Y. PacTBop mocrynaer B peakTop 2, rje MpoUCXOUT €ro B3a-
UMOJICUCTBUE C BelecTBOM B, momaBaembiM B peaktop B konmyectBe G(B), Brixoa
peakuuu . Y IeJIbHBIN pacxo/ BellecTBa A Ha €AMHUILY BemlecTBa B cocrasmuser .
[IponyKThl peakiuu, ColepkKaIire B3BeCh, MOCTYNAIOT B NEPBBIM GuinbTp 3 1 yna-
JIGHUs1 U3IUIIKOB BemiecTBa A. [{ons yaansiemMoro BemiectBa A paBHa o. 3aTeM oca-
JIOK B cMecuTene 4 pa30aBiisitOT YUCTOM BOAOW 10 TOCTHXKEHHSI KOHLEHTpaluK 3 1o
TOTOBOMY TIPOJYKTY W HAIMpPAaBISIOT BO BTOPOU (UIBTP S5 NIl OTACIICHUS IEIEBOTO
nponaykta. KoHIleHTparuss oTOMpaeMoro IejaeBOoro mpojaykra ¢. OuibTpar mMmocie
MOAUTKY CBEKEW BOJIOM B cMecuTesie 6 BO3BpallaeTcs B anmnapar-pacTBOPUTENH 1.

[Tpu mpoekTupoBaHNM TEXHOJIOTUYECKOTO y3Jia TpeOyeTCsl paccunTaTh 3Ha4e-
HUS PACX0JIOB U KOHIIEHTPAIIU KOMIIOHEHTOB BO BCEX MOTOKAaX.

AHaJIN3 BO3MOXHBIX BapHAHTOB pacueTa MOACUCTEMBbI MOKa3bIBACT, YTO IS
pelIeHrsT JTaHHOW 3a7a4yd HEoOXOAMMO 3aaarbes pacxojoM BemiectBa XG(A) u
XG(B) B moroke 7. 3aTeM pacCUMTHIBAIOTCS IAapaMeTPhbl OCTAIbHBIX IIOTOKOB, W
ONPEIEIISIIOTCS HOBBIE MTapaMeTPhl MMOTOKA 7, KOTOPBIE UCIIOIB3YIOTCSA Ha CAEAYIONIeH

urepaunn. Kpurepuem 3aBepuieHuss pac4eToB CIYKUAT OTIMYME MapamMeTpOB MOTOKA

9



7 MeX 1y uTepalusaMu, Hanpumep, He oosee 1%.

B kadecTBe nepBoro npuOIMKEHHUsI MOKHO MPUHSTH pacxo]l BemecTB XG(A) u

XG(B) B notoke 7 paBabiMu 0%.

CHUCTEMBI, IPUBEICHHBIN B Tabymie 1.1.

y3J1a IO3BOJIIOT OCYIICCTBUTH MoA00p puibTpa (103. 3 Ha pucyHke 1.1).

Hnst cozganus snementa CAIIP MoXkeT MCHOJIB30BAaThCS AJTOPUTM pacueTano/i-

[lony4yeHHBIE B pe3yJIbTATE UTEPALMH ITAPAMETPHI MIOTOKOB TEXHOJIOTHYECKOTO

[Ton6op dhunbTpa ocyIecTBIsETCS B OOIEM CIydae CIEIYIOMNUM 00pa3oM:

- 110 o01Ieit TpedyemMoil MOBEpXHOCTH (GUILTPOBAHUS MOAOUPAETCS 1O KaTaio-

ram CTaHJapTHBIN PUIbTP;

- onpeaciicTcsa 4uciio @HHBTpOB,O6€CH€HHB3KHHHX.BaﬂaHHYK)DpOHSBOﬂH-

TCIIBHOCTD.

Tabmuua 1.1 — AnropuT™ pacuera TEXHOJIOTUYECKOTO y3ia

N CA) G(B) G(AB) G(H20) G
1 G(A)
2 G(A); + G(A), G(B), G- (G(A) + G(A)/ICA
G(B))
3 G- (G(B) + G(B)s (1 - (G(B), + G(H,0), G, + Gg
G(AB) + ) G(B)g)
G(H20)) (v+D o
4 1 G(A)s—G(A) G(B)s G(AB)s G(H20)3
S G(A)4 G(B)4 G(AB), G- (G(A) + G(AB)/B
G(B) + G(AB))
6 G(A)s G(B)s G(H;0)s -
G(H,0)11
7 XG(A) XG(B) G(H.0),
8 G(B)
9 G(A); a
10 G(H,0)s
G(H,0)s
11 G(AB): G_G(AB) | G(ABYo
12 G(H,0); —
G(H,0)s

[Tpu ¢punbTpOBaHMM MEepernaj AaBICHUS U THIPABINYECKOE CONIPOTUBIICHHUE

CJIOS OCaJKa ¢ TEYEHUEM BPEMEHU U3MEHsIoTCA. [10aTOMy mepeMeHHY CKOPOCTh
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bunpTpoBaHus BeIpakKaroT B AudpepeHimanbsuoi hopme:

_av
W= —
Fdt
3. 2
rae V — obveM ¢unbTparta, M°; F — miomanas nmoBepxHOCTH (QUIBTPOBAHUS, M*; T —
MPOIOJDKUTEILHOCT (PUIBTPOBAHUS, C.

HccnenoBaHusIMU yCTaHOBJIEHO, YTO CKOPOCTH Tpolecca (GUiIbTpOBaHUS Mpsi-

MO TIPOMOPILMOHANIbHA JBUXKYIIEH cuiie AP u 00paTHO mponopiuoHaIbHa COMPOTHB-

JICHHUIO.
dVv AP
W= = V , (*)
Fdt L (r X -+ R )
0 0 F ¢bn

rae AP — nepenan naBneHus Ha nieperopojike, [1a; | — nuHAMUYecKuit K03 OUITMEHT
. V
BSI3KOCTH KHJAKOM (a3wl cycriensuu, Ila-c; ry- X, E - CONPOTHUBIICHUE CJIOSl OCAKa,

M Iy — yenbHOE 06BEMHOE COPOTHBICHHE CIIOS OCAMKA, M 2, Xo — OTHOLICHHE 00'b-
ema ocanka K o0beMy (unbrpara; Ry, — conporusnenne (QuibTpoBalbHOM IEPETO-
pOJIKH, M2

J171s1 OpUEHTUPOBOYHBIX PACUETOB I' MOYKET OBITH UCIOJIb30BaHA AMITHUPUICCKAS

dbopmymna:

. _ 069 10° - (AP)**
=
3}
[Tpu ¢punbTpOBaHUM C MOCTOSHHOM pa3HOCTHIO JaBieHui (AP=const) nurerpupoBa-

HUe ypaBHeHUs (*) maer:

R -F . F?
R T oo AP-F
Io - Xo KTy - Xy

(**)

Bennunnoli Ry, B OOIBIIMHCTBE CiTydaeB NPEHEOPEraroT, T.€. IPUHUMAIOT Ry,

MeTtoauka BbINOJHEHUS Pa00ThI

3a,Z[aHI/IH BBIIIOJIHAKOTCA 110 BApHUAHTAM. HCXOI[HI)IC JaHHBIC IIPUBCACHBI B Ta0-

e 1.2.
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Taomuma 1.2 - Ucxonuele JaHHBIE K 3aJaHUIO

Ne Y \V ) o B [0) AP, Ila | p, ITa-c
1 2 3 4 5 6 7 8 9

1|  50% 1,2|  90%| 85%| 32%| 40%] 3,3-10°| 1-10”
2l 49% 1,4 95% 89%| 35%| 42%| 5-10°| 1-10°
3 75% 1 83% 85% 38% 42%| 4,5-10* 8-10™
4l  55% 1,2]  95%| 84%| 32%| 38%| 4,1-10°| 1-107
5] 41% 06| 88%| 85%| 35%| 45%| 3,5-10°| 9-10°
6] 71% 08| 92%| 95%| 55%| 63%| 3,8-10°| 1-10°
71 53% 08| 91%| 93%| 41%| 55%| 4,2-10*| 8,5-10"
sl 78% 1,3  83%| 90%| 70%| 78%] 3,3-10%| 9,5-10"
9 57% 0,7 85% 85% | 21% 24%]| 4,5-10"| 1,1-10°
10  49% 1|  87%| 94%| 48%| 70%| 5-107| 1,2-107
11]  55% 1,2| 83%| 84%| 32%| 42%] 3,1-10%| 9,810
12|  41% 1,4] 95%| 85%| 35%| 42%]| 4.2-10*| 1-107
13  71% 1| 88%| 95%| 70%| 38%]| 4,5-10"| 8,8-10™
14]  53% 1,2  92%| 93%| 21%| 78%] 3,5-10%| 1,1-107
15]  78% 06| 91%| 90%| 48%| 24%| 3,7-10*| 1-10°

Onpenenenue pexMMHBIX MapaMeTpoB 3aMKHyTOM XTC

HO ocyuiecTBUTh B Excel.

J{71s1 TOTO HEOOXOIMMO 3arPy3UTh UMEIOITYIOCS MPOrPaMMy U BBITTOJTHUTHCIIETYIO-

e JIEUCTBUA:

METOJIOM HUTEpaLUHUMOK-

- BBECTHU UCXOJHbBIC JaHHbIE. Buumanue: aueiiku codepcawue oanHvle 8 npo-

YEeHmMax OONHCHbL UMemMb NPOoueHmubslli hopmam!

- co37aTh TAOIHILYy JJIsl pacdyeTa pacxXxoJ0B U KOHIIEHTPAILIU OTOKOB,;

- OTACJILHO BBCCTHU U3MCHACMBIC ITOKA3aTCIIN U UX IICPBOHAYAJIbHBIC 3HAYCHU S

Pacxop BemtectBa A B moToke 7

XG(A)

0,00

Pacxon Bemtectsa B B motoke 7

XG(B)

0,00

CocenHuM siueiikaM MPUCBAWBAIOTCS 3HAYEHUS pacxoaoB BemectBa A u B B 6
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MOTOKE COOTBETCTBEHHO (JIJ1s1 CDABHEHMSI UTE€pALIUiA);

- BBECTU (pOpMYILy B IIEJIEBYIO SYEHKY MMO3BOJISIONIYIO TOJYUUTh 3aJJaHHBIN pe-
3yJbTaT (B JAHHOM cllydae HEOOXOJMMO CBECTU B OJIHY (OpMYIy OTKIOHEHUS UTe-
pauuii Mo JByM BEIIECTBaM);

- JUUIs IEPBOHAYAJILHON MPOBEPKU MPABUIBLHOCTH BBEJEHUS PACUETHBIX (Pop-

MYIJI HCO6XOI[I/IMO CPaBHUTDL IIPUXOO U PACXO BOIBI:

[Tpuxon BoabI

Pacxon Boabl

- Boutu B MeHI0 Cepguc—Ilouck peuienus, yCTAaHOBUTD LIEJIEBYIO IUYEUKY paB-
HOM MUHUMAQJIBHOMY WJIM KOHKPETHOMY 3HAUYE€HUIO, 3a0aThCS U3MEHSIEMbIMU SYEHKa-
MU U BBIIIOJHUTD IMOUCK PEIICHUS.

[Ipu ompeneneHun HEOOXOAUMON TUIOMIAAU (GUIBLTPOBAHUS CIEAYET MPUHSTH,
4TO OBIIHIT PACXO MO IIOTOKAM BBIPA’KEH B M /4, a IPOIOIKHTEIBHOCT (HIBTPOBA-
Hus coctasiseT 1 gac (3600 c).

Ilpumep evinonnenusa 3zaoanusn. VIcXogHble HaHHBIC MPUBEICHBI HETOCPE-
CTBEHHO Ha JIUCTE IPOTPaMMBbI C IIEPBOM UTEPALIUEH.

Pemenne

Pacdersl mapamMeTpoB MOTOKOB TEXHOJOTHYECKOTO y3ia (pucyHok 1.1) mo an-
roput™My (Tabmuma 1.1) ¢ ucnonb3oBaHueM nporpaMmsl pacdyeta B Excel npuBeneHs
Ha pucyHkax 1.2 u 1.3.

VY nenbHOE 00bEMHOE CONMPOTUBIICHHUE CIIOS OCaJKa PABHO:
0,69-10° - (3,3-10%)***
fo= 10°

OTtHomenne oO0beMa ocagka K 00beMy (PrIbTpaTa Xg MOKHO OMPENEITUTh CIICTYO-

=21,38-10" m2.

UM 00pa3om:
X = G4/Gy = 308,6/30,35 = 10,2.
Kak BUHO U3 JaHHOTO COOTHOIIEHHS, 00bEM OCa/IKa 3HAUUTEIHHO MPEBBIIIACT
o0beM (unbTpara, MO3TOMYy NpU MoAOOpe (GuiIbTpa HEOOXOIUMO BHIOpATh KOH-

CTPYKIOHIO, O6CCHC‘{I/IB3IOHly}O CbEM OCaaKa.
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GA | GB |GH20| GAB| CA CB | CH20| CAB G 251 é‘ﬁf %
1| 100,0 100% 100 E 5
2| 100,01 0,0{150,0 40% 0] 60% 250 s a
3] 33,5 3,5/ 150,0] 133,0] 10,5%| 1,1%| 46,9%| 41,6%| 320 &
4 6,7 3,5[150,0{133,0] 2,3%| 1,2%| 51,2%| 45,4%| 293,2] Beuprmin A
5| _6.7] 3.5[236,8/133,0] 1.8%| 09%|62.3%| 85% 380l [y - ' [ L g [
6] 6,71 3,5 373 0| 141%| 7,4%]|78,5%| 0,0%| 47,5 A ’ )
7| 0,0 0,0[150,0/ 0,0 150 )
8 70 70
26,8 26,8 6 5
86,8 86,8 _ lel _
199,5| 133,0 60%| 40%| 332,5 i 3 C
112,7 112,7 (1 "érg [t
- Pl
KoHueHTpauusa BewectBa A [0 peakTopa Y 40%
YpaenbHbln pacxop, Belectsa A " 1
Bbixoa peakumm [0} 95%
CTteneHb oTaeneHus Bewectea A B unbtpe 3 o 80%
KoHueHTpauua npoayKkTa nepeg ero otaeneHnemM B 35%
KoHueHTpaumsa otobpaHHOro npoaykra [0} 40%
Pacxop BewecTtea A B noToke Ne7 XG(A) | 0,000 6,700
Pacxop BewecTtea B B noToke Ne7 XG(B) | 0,000 3,500
Mpuxopg Boabl 199,5
Pacxop Boapl 199,5

Pucynok 1.2 - JIuct ¢ mepBoi ureparueit

GA | GB [GH20| GAB| CA CB |CH20| CAB G

= [E 5|
100,0 100% 100 E G|
107,6 3,5] 157,9 40%| 0,013] 59% 269 g | E |
37,9 3,5 157,9] 139,7| 11,2%| 1,0%| 46,6%| 41,2%| 339 n-“i'| - |
7,6 3,5 157,9 139,7] 2,5%| 1,1%| 51,2%] 45,3%| 308,6] Bewermia A~ S
7,6 3,5 248,3] 139,7 1,9%| 0,9%| 62,2%| 35%[ 399 |1] =1 T -
7,6 3,5 38,8 0| 15,2%| 7,0%| 77,8%| 0,0%[ 49,88] L \al -
7,6 3,5 157,9 0,0 169 [
70 70
30,35 30,35 , r
90,4 90,38 - ||
209,5] 139,7 60%| 40%[ 349,1 o
£ 7]
119,1 119,1 Er“?‘ ‘FE'IJ il
i
KoHueHTpauus BewlecTBa A 0o peakTopa Y 40%
YpaenbHbI pacxof Belectsa A ] 1
Bbixog, peakuun o) 95%
CTteneHb oTaeneHus Bellectsa A B punbtpe 3 o 80%
KoHueHTpauua npoayKkTa nepes ero oTaeneHnemM B 35%
KoHueHTpaumsi oTobpaHHOro npoaykra 0] 40%
Pacxop BeulectBa A B notoke Ne7 XG(A) 7,587 7,587
Pacxop BellectBa B B noTtoke Ne7 XG(B) | 3,500 3,500
Mpuxopn BoAbl 209,5
Pacxop Boapl 209,5

Pucynok 1.3 - Jluct ¢ nocneanei utepanueit
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2 0-F 3,310"-F
26,8 +2x X X
1.107°.21,38-10" 10,2

—x2 3600.
21,38-10'-10,2

Pemas noiy4yeHHoe ypaBHeHHe, HaliZieM TpeOyeMylo IUIOIma s (GUIbTPOBAHUS
F =500 m°.
[To xaTanory BeIOMpaeM AMCKOBBINA BakyyM-(QuibTp oOmiero HazHadenus JJOO

250-3,75-5Y B KONMMYECTBE 2 IIT CO CIACAYIONUMHU XapaKTePUCTHKAMM:

ILnomanas moBepxHoctu  KosuvecTBo YacroTa Tuamerp qHcKa
puiabTpOBaHMS JAMCKOB BpallleHUsl INCKA D. m
F, m° Z n, ¢t ’
250 14 0,0033- 0,021 3,75

Conep:xanue oTyera

B otuere 0 BbIOIHEHHOM paboOTe JOJKHBI COACPIKATHCS CIAEAYIONIUE JaHHBIE:
JlaTa mpoBeieHUs pabOThI.

Ilenb paboOTHI.

OnucaHue CXeMbI U €€ PUCYHOK.

ITocTanoBka 3amaun.

Pemenne 3amaun B Excel: mucTel ¢ mepBoii 1 mociaeaHel urepanusamu. Pe-
3yJbTaTHI TOA00pa (PUIIBTPA, €r0 ICKU3BI, ONMCAHUE U XapaKTEPUCTHUKH.

BriBOIBI 110 padoTe.

KoHTpoJibHBIE BONIPOCHI

1. B yeM 3akirodaercs CylHOCTh METO/1a UTEPALIHii?

2. Haznauenue nHanctpoiiku llouck pewenus. Kakue 3amaum MOXHO peIaTh,
WCIIONIB3Ysl TAHHYIO HAJICTPOUKY, MPUMEHUTEIHHO K TIPOSKTHPOBAHUIO 000pY-
JTOBaHUsA?

3. Ilpueaute knaccudpukanmio GuUIbTPOB.

4. Ha ocHOBe KakuX JaHHBIX MPOBOJUTCS BBHIOOp PuiIbTpa U QUIBTPYIOIIETO
marepuana’?

5. IlpuBeaute onuvcanue KOHCTPYKIIMU W TIPUHIIUAINA JIEUCTBUS MOJ00paHHOTO

¢unbTpa.
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IIpakTnueckoe 3ausaTue Ne2. PazpadoTrka anropurmMa padoTbl HaJY
NMPOEKTOM.

OHTI/IMI/I3aHl/Iﬂ MMpPOCKTa peKTHq)HKaHHOHHOﬁKOJ]OHHLI C UCIIOJIBb30BaHHEM

K

Heab: npuobpeTeHre 3HAHUNW U YMEHHI MO MPAKTUYECKOMY OCBOCHHIO pac-
YETHOT'O METOJa MPOEKTUPOBAHUS PEKTU(UKAIIMOHHONW KOJIOHHBI C MCIOIb30BaHUEM

OBM B YCIOBHAX IIPUMCHCHHNA KOHTAKTHBIX TAPCJIOK Ppa3jIMdYHOI0 THUIIA.

L]envro 3a0anuti ABNAETCA BHIOOP ONTUMAIBHOTO BapUAHTA MPOEKTA PEKTU(DH-
KallMOHHOTO anmapara JUisl peajii3alyy MpoLecca TEXHOIOTHYECKOTO y3Ia.

Bomnpocs! aist 00cy:kaeHust

Poxp MmaccooOMeHHBIX KOJIOHH B coctaBe X1C.
O6nacTu PUMEHEHHUSI TapeabyaThIX M HACAJOYHBIX KOJIOHH.

3a11aq1/1 TCXHOJIOTHYCCKOI'0 pacdcTa pGKTI/I(i)I/IKaI_[I/IOHHOI?I KOJIOHHBI.

> W p e

Bo3MoxkHBIE KpUTEpUU ONTUMM3ALUM MPU MPOEKTUPOBAHUU PEKTU(PUKA-
[MUOHHOU KOJIOHHEI.

5. KakoB cocTaB mpOEKTHON JOKYMEHTAIIMH /11 MaCCOOOMEHHOM KOJIOHHBI?

MeTtoauyeckue peKOMEHAALMH

J171st TOATOTOBKY K MPOBENIEHUIO paOOThl HEOOXOIUMBI 3HAHHST TEOPETUUECKUX
MaTepUaJIOB, CBSI3AHHBIX C TEXHOJOTUYECKUM PacyeTOM PEKTU(PUKAIIMOHHON KOJIOH-
HBI, €r0 COCTABOM H MOCIEA0BATEIbHOCTHIO.

B kauecTBe TEXHOJOTMYECKOTO Yy3J1a UCHOJIb3YeTCs MOACUCTEMA, TPUBEACHHAs
Ha pucyHke 2.1.

MaccooOMeHHbIN mporiecC peKTUPUKAMKA TpeTHAa3HAYCH IS Pa3feICHHUs
KUJIKUX WM Ta3000pa3HbIX CMECe W TOJyYeHHUS MPOAYKTOB C HEOOXOIUMOM
KOHIICHTpAIMell KOMIIOHEHTOB M BBICOKMMHU BBIXOJAMHU MO CPAaBHEHHUIO C HEKOTO-
PHIMUAPYTHMH MacCOOOMEHHBIMH TIPOIIECCaMK, Hampumep, nmeperoHkoil. CynHOCTh
Opo Iecca 3aKIOYaeTcsi B MHOTOKPATHO MOBTOPSIONIEMCS KOHTaKTHMPOBAHUU
HEPaBHOBECHBIX MApOBOM U XUAKOW (ha3, ABMKYIIUXCS OOBIYHO MTPOTUBOTOKOM JIPYT

K apyry. Pektudukanuio cmeceil UCMONB3YIOT B XUMUYECKON TEXHOJOTUU CPaBHH-
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TCJIbHO 49aCTO: IIpU PA3ACIICHUU He(I)TI/I M Tra30BbIX KOHACHCATOB Ha (I)paKHI/II/I u aa-
JICC HAOTACIIBbHBIC KOMIIOHCHTLI, IIPHU BBIJACJIICHUU CIIMPTOB, 3(1)I/IpOB, OpPraHUYCCKUX U
HCOPraHN4YCCKUX KHCJIOT U3 IPOAYKTOB CHHTC3a, IIPU Pa3JACICHUU KpCMHHﬁOpFaHH—

I-IGCKI/IXCOG,Z[I/IHGHI/II‘/’I, KOMIIOHCHTOB BO3yXa, B pAAC APYIUX CIIYHacCB.

T 2
(D +g), Yo, -
tD) ]:[D i
1 t, T /3
g, XD tO? ]:[C'
L, XL ' -
t, T D, Xp
Vi, YR
tp+5
) 4
_.._
——)
R, X
3

(R + VR):' XR? tE_, HR i
Pucynok 2.1 — Cxema TeXHOJIOTHYECKOTO0 y3Jia, UMEIOIIEr0 B COCTaBe peKTU(UKA-
IIUOHHYIO KOJIOHHY: | — pekTu(uKaloHHas KOJOHHA; 2 — KOHAEHCATOP-
XOJIOIUIBHUK;3 — OTCTOMHAsI eMKOCTh; 4 — kunsaTuiabHuK; L, D, R, g, Vg — pacxoasl
CBIPbs, M- CTUJIJISATA, OCTAaTKA, XOJIOJHOTO U FOPSIYero OpoIeHni, kMoJib/a; X, Yp,
Xp, Xr, YR
— MoJibHbIe KOHLIeHTpaunu HKK B cbipbe, mapax v skuaKkoCTH AUCTHILIATA, XKUIKOCTH
U mapax ocrarka, noiau; t, tp, to, tr, ty — TEMIIEpPATYPBI CHIPHS, TAPOB U JKUIAKOCTHU JIU-
CTIJIISITA, JKUIKOTO OCTaTKa, HauanbHas xuaaarenta, °C; I1,, Ip, g, I1o — naBneHus
B CEKILIMM NIUTAHUS, HABEPXY U BHU3Y KOJIOHHBI, B EMKOCTH oportueHus, Mlla

[Ipouecc pexTudUKAUMU OCYIIECTBISIOT B KOJOHHAaX, TIJ€ B KauecTBe
YCTPOMCTB U1l KOHTAKTUPOBAHUS MAapOBON M KUIKOW (a3 yalie UCHOIb3YIOT Tape-
KM, a PeKe — CJIOM HAacaJ04HbIX Tel (KOJblla, Ceana, CeTKu u Ap.). Pacuer pextudu-
KallMOHHBIX KOJIOHH MMEET LIEJbI0 ONPEACIICHUE YCIOBUN IPOBEACHUS MpoLecca s
IIOJIyYEHHsI NPOIYKTOB JKEJIAeMOI0 KadyeCTBa M HAXOXKACHHE OCHOBHBIX DPa3MEpPOB
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MaccOOOMEHHOTO armnapara.

Pa3paboTka nmpoekTa Takoro TEXHOJIOTHUYECKOr0 00BEKTa KaK peKTU(PHUKAIIMOH-
Hasl KOJIOHHA, siBiisitomasicss B XTC AJIeMEHTOM CIIOKHOM CTPYKTYpHI (pucyHOK 2.1),
TpeOyeT HE TOJIBKO CIENUaIbHBIX 3HAHUM, HO U CPEJICTB MPOCKTUPOBAHUSI.

[Ipexne Bcero, HeoOXoaMMa pa3pabOTaHHasl, IOCTATOYHO HA/CKHAsI U MPOBeE-
pEeHHasl MPaKTUKOW MaremaTudeckass Mojaenb. s pekTudukanuu npocTeix (OuHap-
HBIX) CMecel MOXKET ObITh MCIOJIb30BaHa MOJIEINb, ONMcaHHas B [5,6]. PacueTsl Mo-
JeNIA TPOBOATCS 110 JIMHEWHOM cxeme. B mporecce pacuera, mocie aHaiau3a rmokasa-
TEJIEW B Y3JIOBBIX TOUKAaX MOJENHU, HEOOXOAMMBI BO3BPATHI K Psily MPEILIECTBYIOLIUX
ATANOB JJI UX YTOUHEHUS (B YACTHOCTH: PEKMMHBIX IMapaMeTPOB, (PIerMOBOTO YmC-
Jla, COCTAaBOB OCTATKA U JTUCTHILIATA, TUIIA TAPEJIOK U Jp.), YTO MO3BOJSET ONTUMHU3H-
pOBaTh PE3YNbTAThl MPOSKTUPOBaHUS. BrIOOp HamTydiero mpoekTa KOJIOHHOTO arl-
napara BO3MOXKEH TOJIBKO MPU HATMYUHN HECKOJIBKUX BapUAaHTOB pacyera.

YyuThiBasi CIOXKHOCTh MOJIEIH IPOIIECcCa, 3HAYUTEIbHBIM OOBEM BBIUMCIHU-
TEIBHBIX MPOIIEAYP, HEOOXOTUMOCTh UTEPATUBHBIX PACUETOB JIJISl MOTYUYEHUSI ONTHU-
MaJbHOTO PE3yNIbTaTa, PEKOMEHIyEeTCS HCIOIb30BaTh CPEACTBA ABTOMATH3AINH TPO-
eKTUpOBaHUsA. MoryT ObITh MCHOJB30BaHbl MPOTPAMMBI, pa3paboTaHHbIe Kadempoii
IUTs pacyeTa peKTH(PUKau OMHAPHOU CMECH.

B cooTBeTCTBHM C TeMAaTHKOW pabOThl HEOOXOAMMO BBITOJHUTEH PacueT PEKTH-
(UKAIIMOHHON KOJIOHHBI C TIPUMEHEHUEM Pa3JIMYHBIX THUIOB TapEJOK, MPOAHAIN3HU-
pPOBAaTh MOJYYCHHBIE PE3YJIbTATHI U TPUHSITH ONTHMAIbHOE PEIICHNUE.

Kak u3BecTHO, /UIi MacCOOOMEHHBIX MPOIECCOB KPUTEPUEM OINTUMATbHOCTH
MOJKET CIYXKUTh MHUHHUMYM IPHUBEACHHBIX 3aTpaT, a ONTUMHU3HPYIOIIMM (aKTOPOM
sBisieTcs (iaerMoBoe yucio (yAelbHBIM pacxo] abcopOeHTa, KpaTHOCTh DKCTpareH-
Ta). YIIOMSIHyTas MOJIelh OPHUEHTHPOBAHA HA WCIIOIH30BAHNWE ONTUMAIBLHOTO (Iier-
MOBOT'O 4YHCJIa, YTO IO3BOJSET HMCKIIOUUTH U3 PACCMOTPEHHUS DKCILTyaTal[MOHHBIC
pacxojsl. Torna B KauecTBe MOKas3aTesNs JIsl CpaBHEHHUSI BAPUAHTOB MPOEKTa KOJIOH-
HBI MOTYT BBICTYIIATh KaIUTAJIbHBIE 3aTPaThl, a OHU MPUOIMKEHHO MPOMOPIIMOHAIb-
Hbl HOMUHAJILHOMY 00beMy armrmapata. Cie1oBaresbHO, ONTUMAJIbHBIM OYIET pellie-

HHC, OTBCUAOIICC MUHUMAJIbBHOMY 06T>eMy H3 psaa CpaBHUBACMBIX KOJIOHH.
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MeTtoauka BbINOJHEHHS Pa00ThI

3aI[aHI/I$I BBIITOJIHAIOTCA 110 BaApHWaHTAM. I/ICXOI[HBIC HaHHBIC IIPUBCICHLI B Ta6JII/II_[e
2.1.

Tabmnura 2.1 - cxoaaple JaHHBIE K 3aJaHUTO

Ne L,
Pa3nensaemast cmech XL, MOJI.I.
BapHUaHTa KMOJTb/4

1 300 0,2
2 Bona - ykcycHast kuciora 330 0,3
3 350 0,4
4 400 0,5
5 MeTtaHoJI - 3TaHOJI 450 0,6
6 300 0,2
7 330 0,3
8 DTaH”o’a - BOAA 350 0,4
9 400 0,5
10 450 0,6
11 ben3on - Tomyon 300 0,2
12 330 0,3
13 330 0,3
14 YkcycHas KucioTa - mpo- 350 0.4
15 MTUOHOBAsI KHUCJIOTa 400 05

YcnoBus pas3neseHus NPUHSATS.

[Tpu ncnons3oBanum mporpammsel kadenpsl R102 mist pacdera pektuduxaiim
OMHApHOW CMeCH B JUAJIOTOBOM peXUME (B 3HAUUTEIHHOW CTENEHH OPUEHTHPOBAH-
HOM Ha 00y4YeHHe), ee cleayeT 3arpy3uTh B 9BM. B kadyecTBe HOMOTHUTEIBHBIX HC-
XOJIHBIX JJAHHBIX JUIsl POBEJEHUS PACUETOB UCIIOJIb3YIOTCS:

— PAacxoJl ChIpbsl MOJIbHBIN — L, KMOJIB/Y;

— wmonbHasa koHueHtpauuss HKK B cbippe — X ;

g HKK u BKK:

— M — moabHas Macca, KI/KMOJIb;

—  tn — Temneparypa kurnenus, 'C;

- T.p — KpuTHuecKas Temneparypa, K;

- P, — xpurnueckoe nasnenue, Mlla;

- Pxp — KPUTHYECKAS MIJIOTHOCTB, Kr/M;

- ® — GaKToOp arCHTPUIHOCTH,
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- A,B,C — koaddunmenTsl ypaBHeHUs AHTyaHa JIJIsi pacuera JaBJICHUS
HACBHIIIICHHOTO TIapa B MM PT CT;

— A,B,C,D — xoaduiimeHTs ypaBHEHHS ISl pacueTa UealbHO-Ta30BOM Ter-
noemkoctr C,’ B KK/ (kmoitb-K).

HcxonHble JaHHBIE O CBOMCTBAX KOMIOHEHTOB MOTYT OBITh MPUHSATHI 11O [5,6].
Hx ciemyer pa3sMecTUTh B OTBEJCHHOM JIJIsl STUX IEJIed MECTe MPOTrpaMMBbl U COXpa-
HUTHh H3MEHEHHYI0 Bepcuto. [lyck Ha pacuer — Shift F5. [Tocne atoro cnemyroT «mo-
CKa3KaM» Ha JKpaHe.

TabnuuHbIe pe3ynbTaThl pacdyeTa A KaKI0ro BapuaHTa TapesloK MNPy MOMOIIH
KOMAHOHOU CMPOKU KOTTUPYIOTCSA U TIEPEHOCATCS (OTACIBHO JIs KaXK0M TaOIuIlbl) B
Word. /lanee Tabmuibl pe3ylbTaToB pacuyera HEOOXOAMMO MPUBECTH K CICAYIOIIEMY
Buay: mipudt — Courier New, pazmep mpudra — 11.

O0o001IeHHbIC JaHHBIC BapuaHTOB pacueta (Tun tapenok, D, H, V) Heodxomu-
MO cBecTH B Tabmuny. [lo pe3ynbraram aHaiu3a BbIOpaTh ONTHUMAJIbHBIM IPOEKT KO-
JIOHHOTO armapara.

[Ipu ucnonb3oBaHUU MporpaMMbl kKadenpsl release mis pacuera pextuduka-
MM OMHApHON CMECH B MHTEPAKTUBHOM PEXHUME (OPHUEHTHPOBAHHOM Ha CKopeuIiee
HOJlyYeHHUE pe3yibTaTa MyTeM aBTOMaTHYECKOro mepepacyeTa BCEro, YTo 3aBUCUT OT
M3MEHSEMOT0 3HAUYEHHUS KaKOro-Im0o mapaMerpa) ee Heo0X0IuMo 3arpy3uTh B DBM.
Hcxonnbie nanHble Te e. YacTh JaHHBIX, CBA3aHHBIX C XapaKTEPUCTUKAMH HCIOJIb-
3yeMbIX BEIECTB, BBOAATCS BpyuHylo B (aiin config.txt. Kaxmoe BemectBo mpen-
CTaBJICHO CTPOKOM, TapaMeTpbl KOTOPOH Pa3AestOTCsS CUMBOJIOM TaOyJISIINH.

[Tyck Ha pacder OCYIIECTBIACTCS MpPH MOMOIIM HCHOJIHsIeMoro (aiina
Kolona.exe.

BBoJ 1 BEIBOJI JTAHHBIX CTPYNIHPOBAH 1O BKIAAKAM:

- OCHOBHOE — BBOJATCS pa3eisieMble KOMIIOHEHTHI M X KOHIIEHTPAIINH,I1a-
paMeTphl TEMITEPaTyphl U IaBJICHUS B KOJIOHHE.

- IlepBslii BEIBOA — BBIBOAATCS TAOJMIBI UCXOIHBIX JAHHBIX K PacueTy,TeM-
nepaTypHbIE MapaMeTpbl KOJIOHHBI, TOKa3aTeIN PeKTU(UKAIINH.

- IlapameTpsl Tapenok — OCYIIECTBISETCS BBOJ MapaMETPOB TAPEIIOK.

- [lapameTps! IITynEpoOB — BBOAATCS NTapaMeTPhI IITYLEPOB.
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- BbIcOTa KOJIOHHBI — BBOJISITCS BBICOTHBIE XapaKTEPUCTUKU KOJIOHHBI.

- Bropoii BbIBOJ — BBIBOAATCS TaOJIMIIBI TAPENOK, TEIUIOBOTO OajaHcaKOJIOH-
HbI, TUAPABIMYECKOIO pacyeTa TapesioK, ITYLEPOB, U BBICOTHBIX Pa3MEPOB KOJIOH-
HBI.

- Tabauna 00beMOB — O3BOJIIET CPAaBHUTH apaMeTPbl KOJIOHHBI AJIs pa3HbIX
TUIIOB TapeJIOK U BbIOPATh ONTUMAJIbHBIN BApUAHT.

BBIBOJ| TaHHBIX OCYILIECTBIIAECTCS B TAOJMYHOM BHJE B TEKCTOBOE MOJE, YTO
yII0OHO /JIs TOCJENYIOIIEr0 KOMUPOBAHUsI B TEKCTOBBIM PeIaKkTop.

B Word nepenocsitcst Tabnmiia 00beMOB, a TaKKe MEPBBI M BTOPOH BBIBOIBI

HJIS1 OIITUMAJIBHOT'O BapHaHTA.

Copaep:xanue oTuera

B otuere o BeIMONHEHHOM paboTe JODKHBI COAEPKATHCS CIEAYIONINE TaHHbBIC:
JlaTa mpoBeieHUs pabOThI.

[enb paboThI

OnucaHue CXeMbl U €€ PUCYHOK.

ITocTanoBka 3amaun.

Tabnuirel ¢ pe3yabTaTaMu pacuera.

CBojHas TabnuIa aHATU3a Pe3yJIbTaTOB pacueTa.

BriBoipI 110 padore.

KonTpoJsbHbIe BONIPoOChI

1. Uto moHMMAIOT MOJI KOHTAaKTHBIMH YCTPOMCTBAMHU PEKTHU(HUKAIIMOHHBIX
KOJIOHH?

2. Kakue pa3HOBUJHOCTH TApEIOK U3BECTHHI?

3. KakoBbI mpenmMyIiiecTBa U HEAOCTATKHA PA3TUYHBIX TUIOB TaPEJIOK?

4. KakoBa 11e71b MPOEKTUPOBAHUS PEKTU(DUKAITMOHHBIX KOJOHH?

5. Kakoii mapameTp mporiecca peKTu(hUKaIMu ONTUMUZUPYET 000pyI0BaHHE
JUIS1 €r0 MPOBEJICHMUS?

6. Kak cripoekTupoBaTh peKTU(PUKAIUOHHYIO KOJIOHHY ONTUMAaJIbHBIM 00pa3om?
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IIpakTnueckoe 3anaTue Ne 3,4. Co31aHue HOBOI0 NPOEKTA

Pacyer 0CHOBHBIX pa3MepoB 000PY/I0BAHMS M0 YKPYNHEHHbIM IOKAa3aTe-

Jasim. [loxGop 06opynoBaHus 10 YKPYNHEHHBIM MOKA3ATEJISIM.

«3BC3I[O‘IKI/I Oﬁ)IyMI)IBaHI/Iﬂ (CXCMaTH‘IeCKOe n306pamenne COCTaBJIAIOIIINX

MPOEeKTa: AKTYAJIbHOCTD, LIeJIb, 321a4H, THTIOTE3a, IPeAMeT U 00bEKT MPOEKTA)»

Heab: nmprobpeTeHne 3HAHUM U YMEHUN MO MPAKTHUYECKOMY OCBOCHHUIO METO-
0B 1oj10opa TunoBoro odopyaoBanusd XTC nmo yKpynHEHHBIM MOKa3aTessiM Mo Ka-

TajoraMm, CtanaapTaM.

L]envro 3a0anuii ABISETCS NOJ00pP BCIIOMOTATEILHOIO 000PY/IOBaHUS HA MpH-

MCPC TCXHOJIOINYCCKOTO Yy3Jia pCKTI/ICI)I/IKaHI/II/I 110 JaHHBIM pacdyc€Ta KOJIOHHBI.

Bomnpocs! aist 00cy:RaeHust

1. CoctaB 000pyI0BaHUS TEXHOJIOTHMUECKOIO y3Ja PEKTU(UKALINU.

2. IlpuHnumne! nogdopa BCIOMOTaTeIbHOTO 000PYy10BaHMS.

3. Kaxk BemomnusaoT noadop tunoBoro odopyaoBanuss XTC mo ykpymHEHHBIM
MoKa3aTemnsim?

4. Kakum 00pa3om BIMSIOT MapaMeTpbl PEKTU(UKAIMU HA MaTEepUaIbHOE
odopmieHue y3mna?

5. KaxkoBsl 11enu nogdopa BCIIOMOTaTelIbHOTO O0OpYAOBaHUS y3Jia PEKTH-

bukarmn?

MeTtoauyeckue peKOMEHAANH

JI71st TOATOTOBKY K MPOBEJICHUIO pa0OThl HEOOXOUMBI 3HAHUSI TEOPETHUIECCKUX
MaTepuasioB, CBA3aHHBIX C aNmapaTrypHbIM O(QOPMIICHHUEM TEXHOJIOTHYECKOTO Yy3Jia
pekTudukanuu. B xauecTBe OCHOBBI TEXHOJOTUUYECKOTO y3JIa MCIIOIb3YyeTCs MOJCH-
cTeMa, Mpu- BeAeHHas Ha pUcyHKe 2.1. Ha TuHuM ChIpbs TOMOJIHUTEIBHO YCTaHABIIH-
BAIOTCS €r0 MOJIOTPEBATEND U MIEPE] HUM HACOC IS OAAYM KUJIKOM CMECU B KOJIOH-
HY, Ha JIMHUM JIETMBI — HACOC JJIs €€ MO0/Ia4u HaBepX KOJIOHHBI, HAa JIMHUU OCTAaTKa —
€ro XOJOAUIbHUK U OTKaYMBAIOIIUN HACOC.

[TonGop o6opynoBanuss XTC mo yKpynmHEHHBIM IMOKa3aTeNsIM MPOBOMST, Kak

IIpaBuJIO, Ha CTAAUAX TCXHHUKO-3KOHOMHYCCKOI'O 000CHOBaHMS IIPOCKTA. HpI/I 9TOM
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00BIYHO OTCYTCTBYIOT Mojenu 3jieMeHToB XTC u Bceit cucteMbl. [loaTomy HEoO-
XOJIMMOE I pean3alii TEXHOJOTHUYECKOro mpolecca o00pyoBaHUE MOA0UPAIoT,
ONUPasiCh HA JAaHHbIE TPAKTUKU U OMBIT IPOCKTUPOBAHUS MPOIIECCa-aHAIIOTa.

Jst XTC «YcraHoBka pekTU(UKAIIMU) KPOME OCHOBHOTO armaparta (KOJOH-
HbI) B €€ COCTaB BXOJST, KaK YKa3bIBAJIOCh BBIIIE: HACOC CHIPhS; TEMIOOOMEHHHK
HarpeBa ChIpbsl; KOHACHCATOP-XOJOIUIbHHUK JUCTUILIATA; EMKOCTh OPOLIEHUS; HACOC
JUTsl ojauu (piierMbl; UcnapuTenb ¢ napoBbiM mpoctpancTBoM (IIIT) mist ocratka;
XOJIOWJIBHUK JIJIs1 OCTAaTKa; HACOC ISl OCTaTKa.

[TockonbKy AJi KOJIOHHBI PEKTU(UKAIIMU UMEETCS ONTUMAJIbHBIN MPOEKT (TI0
UTOraM MPEAbIAYIIUX 3aHATUN), TO 3TH PE3yJbTaThl MOTYT OBITh HCIIOJB30BAHBI U
JUIsl mo0opa BcrioMoratesnbHoro obopyaoBanus aaHHoit XTC no memoouke, npen-

CTaBJICHHOW HIKE.
1. Iloobop nacoca ons colpbs

JlaBnenue B cexkunu nutanus m, Mlla npuHuMaem mo pesysibraTaMm pacuera
\

KOJIOHHBI. HaxouM MoJibHYI0 Maccy cmecu M, né Q)opMyne:

_ . 1-x
MCM _Ml XL +M2 L

rae M; - monsHas macca HKK; M, — monpHasgs macca BKK; X, — MOIbHBIN cocTaB

ceipbsa (3nech u ganee - noias HKK). Haxoaum npousBoautensHocTh G Hacoca:
_1. KI/9 ¥ fanee Kr/c,
G=L-M_,,

rae L — pacxon ceipbs KMOJTB/4.

Haxoaum MaccoBblii COCTaB ChIPhS X -

My

* .
X, =X ——
L™ m
cm
HaxoauMm mioTHOCTh CMECH Py,

1
pCM :X*—]-_—X*,KZ/M3,
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L L
P1 P2

rie p; — miotHocts HKK kr/m®; p, — mmorrocts BKK, kr/m®,

[110THOCTH KUAKUX KOMIIOHEHTOB IIPH TEMIIEpAType T01a4u UCXOTHON CMecH
(20-25°C) npuHUMArOTCS 10 CIIPABOYHBIM JaHHBIM, Harpumep [7].

Haxoaum o0beMHBIN pacxos cMecu V:

G
—ule
pCJ\/l

V =

Haxoagum maBneHue Ha BbIXO/I€ U3 Hacoca P:

P=nL+APTP+APTA+pCM-g-(\H0m2+H +H +H \lHa,

L 1 «xo6  on)
r7ie T — JAaBJEHUE B ceKuuu nutanus, [1a; APrp — motepu gaBineHus MOTOKOM B TPY-
oonposoge, Ila (pexomennyercs npuusath ~ 5000); APrs - moTepu gaBieHUs MOTO-
KOM B TIojiorpeBarenie cbipbs, [1a (pexomenayercsa npunsats =~ 50000); g — yckopeHue
CBOOOJIHOTO ITaJICHUS, M/CZ; Ho.r — BbICOTA OTTOHHOM cekiuu, M; Hj - BeicoTa oT KyOa
10 HWKHEH Tapeinku, M; Hyy — BbIcOTa Ky0a, M; H,, — BbIcOTa OMOPEI, M.

BricoTHBIE pa3mMephl KOJIOHHBI IPUHUMAEM 10 PE3YJIbTATAM €€ pacyeTa.

Omnpenensiem Hanop Hacoca H nmo popmyine:
P

H = , M.CIL.DHC.
Pew * 9
OmnpenenseM MOITHOCTD TTpuBoaa N:

N :V 'P,Bm u nanee kBT,

n
rae n — KII/I macoca (0,6-0,7).

3
o monmyyernsiM magaeiM Q =V, / c, H,m.cmomc.  N,xBm noadupaemM
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HACOC M3 Karajora M 3alKChIBacM €ro XapaKTepUCTHKy, Hampumep: X 45/54, Q =
1,25-10% m%c, H = 42 m. cr. *., N = 0,60; smextpoasuratens: AO2-71-2, N=22
kBT, 1, = 0,88.

2. Iloobop mennoobmennuxa 0nsa Hazpesa Colpbs

B kadecTBe rperoliero TemIOHOCUTEN PEKOMEH IyeTCsl TPUHATH HACHIIIICHHBIBO/I51-
HOU Map C TEMIIEPATYPOU:

tgn =t + 10,

rjae t, — TeMneparypa HarpeToro ChIpbs AJIs MOAA4YM B CEKIIMIO MUTaHUs KOJOHHBI *C(TIpu-
HUMAaeM I10 pe3yJbTaTaM pacdyeTa KOJOHHBI).
[Tnomans Harpesa juist TeriooOMeHHuKa Fr onpenensiem o Gopmyre:
Q 2
= , M
k-At,

T

rae Q — TeryoBas MPOU3BOAUTENLHOCTD afmapara, Bt; k — koaddunment temnomne-
penauu, BT/(MZ'K); At, — CpeHss Pa3HOCTh TEMIIEPATYP TEMJIOHOCUTENEN B ammapa-
te, °C.

Koadduiment temnonepenayn ajigs BapuaHTa «TPEIOMIMNA Hap - KUAKOCTh
npuaIMaeM paBHeM k = 150 — 250 Br/(M*-K).

Jlns onpenenienus cpeiHEN Pa3HOCTU TEMIIEPATyp TEIUIOHOCUTENEHN B alIiapare
COCTAaBJISIEM TEMIEPATYPHYIO CXEMY €0 pabOThI:

1 — BogsiHOM Tap

L > lgn
2 - CBIpBE
f, <o t o (20-25°C)
3areM ompezenseM pa3HOCTH TEMIIEPATyp TEIUIOHOCUTENCH Ha KOHIIAX TEILIO-
oOMEHHHKA:

Aty = tgn - 1 Ats = g - tx

M CPEIHIOIO ABIDKYIIYIO CHITy IIPOLecca TEILIoNepeadH:
A
At = A;[@—_At% eciu 7;4 2:3

Aty
In -



> 2:

Atcp = At5+—AtM , €CIIN
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Haxoaum TemnonpouzBoauTeabHOCTh Q 1o dhopmyiie:
Q=L-(H, —h, )/3600,xBm u nanee Br,
Tac H|_ 151 h|_ — OHTAJIBIINHN CBIPbA Ha BBIXOAC U BXOJC TGHJIOO6M€HHI/IKa, KI[)K/ KMO!JIb.

Bennmuuny H| nmpuHrMaeM 1o pesynbraTam pacdera KOJOHHBI, a N MpenBapuTeib-

HO HaXoJuM 10 (hopmyJie:

h, ~0,08- H, , x{orc | kmons.
[Tonbupaem TterooomenHuk 1Mo ['OCT u 3amuchiBaeM €ro XapaKTepUCTHUKY,
HaIpUMep: KOXKyXoTpyouarteli ammapat, D = 800 mwm, uncio xomo — 2, d, = 20x2

MM, 9HCIIO TPY6OK - N = 690 wrt., F = 173 M, mmna tpy6 - £ = 4 M.
3. Iloobop koHOeHncamopa-xono0uibHUKa 0 OUCUIIAMA

B kauecTBe 0XJIaXKAI0IIET0 areHTa peKOMEHYETCsl IPUHATH 00OPOTHYIO BOJTY
¢ TeMrepatypami t,, = 25°C U ty, = 50°C (wm kak BRIOpaHO IPH pacueTe KOJIOHHBI
paHee Ha 3aHATUU No2).

[nomane oxnaxaeHus ISl KOHJIEHCATOpa-XoaoauibHUKa Fiy ompenenseM no

dbopmyie:
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rae Qp — TeruioBasi Harpy3Ka ammapara, IpuHUMaeMasi U3 Pe3yJIbTaToB pacyeTa Ko-
noHHBI, BT; K — opueHTHpOBOYHBIA KO3(PQHUIIMCHT Terutonepeaadn il BapuaHTa
«KOHJICHCUPYIOIIUICS TMap / )KUAKOCT - KUIKOCTH» NMpUHUMaeM paBHbIM k = 200 —
300 Br/(M*K); Aty, - cpenHss pa3HOCTh TEMIIEPATyp TEIJIOHOCHUTENIEH B ammapare,
°C, HaXOoMM KaK | B MPEIBIIYIIEM ClTydae.

CocTraBisieM TeMmIepaTypHYIO CXEeMy ammapaTa (I XJagareHra cM. mpuMmeda-
HHE BHIIIE):

1 — quctumaT

(50°C) tyx  <mmmmmmmmmmmmmmmeee- t 5x (25°C),
rae tp — Temmepartypa napoBs aucTWiLIATA, °C; t, - TeMneparypa JUCTHILIATA B €MKO-
¢t opoiuenus, °C (MpUHUMAaeM MO Pe3yJIbTaTaM pacyeTa KOJOHHBI).
3areM orpenesnsieM pa3HOCTH TEMIEPATyp TEIIOHOCUTENEH Ha KOHIAX TEeIuio-00-
MEHHMKA:

At6 = tD - tBbIX; AtM = t0 -t BX*

CpeaHIor0 ABWKYIIYIO CUIy Ipolecca Temionepenadu Ate, onpezensem, Kak upa-
Hee.

Hanee non6upaem teruooomeHHUK o 'OCT u 3amuchiBaeM €ro xapakTepHu-CTH-
KY.
4. Tloobop emxocmu opoutenus

EMKOCTh BEPTHKAIBHOTO WJIM TOPU3OHTAIIBHOIO THIIA JIOJKHA UMETh HEKOTO-
pBIN 3amac >KUIKOCTH JIJIsl OPOILEHUSI BepXa KOJOHHBI. OOBIYHO OPUEHTHPYIOTCS Ha
npoMexkyToK BpemeHu T = 10-15 muH.

Haxoaum cymmapHslii pacxo1 IMCTUILIAITA B BEPXHEM KOHTYpE Lp:
Lb=D+g, = D-(l-l— rp),KMOJlb/ll,

rae D, gy, 'y — pacxon IUCTHILIATA, KOJIMYECTBA OPOLIECHUS, KMOJIB/Y; I, — (h1erMoBoe
qucyo (MPUHUMAEM T10 pPe3ysibTaTaM pacueTa KOJOHHBI).

Janee Haxoaum o0BEMHBIN pacxof 1o (hopMyIie:
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° p-60
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rae Mp = M; — MonbHasi Macca IUCTUILIATA, IPUHUMAEMasi paBHOM MOJIBHOM Macce

HKK; p = p; — IJIOTHOCTH KUJKOTO JTUCTUIUISATA MPU TEMIEPATypPE B EMKOCTH OpO-
3

meHus t,, mpuHIMaeMas 1Mo CIipaBOYHBIM JTaHHBIM, KI/M".

Haxonum pabounii 00beM eMkocTH V!
V =V .1,
p "D Y7o
Jlanee HaX0IMM HOMHMHAJIbHBIN 00beM eMKOCTH V.
V. =V lo,x°
o p (P ) M )
rae ® =0,85-0,95 - koadPunuenT 3an0IHEHNST EMKOCTH KUIKOCTHIO.

[TogOupaeM eMKOCTh MO KaTaJlOTy U 3allMChIBAEM €€ XapaKTEPUCTUKY, HAMPHU-
mep: ['OCT 9931 — 79 ; kopnyc tuna BIIC (BepTuKaIbHBIN ¢ MIIOCKUMHU U chepuye-

ckuMu gHUIIAMH); V = 1 M3, D, = 1000 mm, £ = 1205 mm, P, 0,64.

5. Iloobop nacoca ons nodauu gaeemvl

JlaBneHue HaBepxy KOJIOHHBI Tp, MIla mpuHuMaeM 1o pe3ynbTaram pacyeTako-

JIOHHBI.

Haxoaum MonbpHYI0 Maccy auctuiuista Mp o dopmyie:
)

_ . 1-x
Mg =M, xD+M21 5

rae M; - monsHasg macca HKK; M, — monsHas macca BKK; Xp — MOJIBHBIN cOCTaB TU-CTHII-
JsITa.

Haxongum pacxon ¢uierMsl gp:
g,=D-r,,kmonv/u,

rae D — pacxon auctuwiniATa, KMOJb/4; I, — pabodee 4ucio (iaermsl (IpUHUMAEM IOpe-
3yJIbTaTaM pacueTa KOJIOHHBI).
Haxozaum npoussoaurensHocTh Gy Hacoca:

qu: g, MD’KF/‘{I/II[EUIGC KT/C.

Haxoznnum 00beMHBIN pacxof haerMel V.
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rac p =~ p1 — MIOTHOCTH KHUAKOI'O0 JUCTHILIATA IIPHU TEMICPATypPEC B EMKOCTH OpPOIIIC-
3
HUA to, IMpUHUMACMasl 110 CIIPaBOYHLIM JIaHHBIM, KI/M".

HaXOI[I/IM JAaBJICHHUEC HA BbBIXOJA€ M3 HACOCA P(b
qu =7y +Appe + p- 9 - H, Iaq,

r7i€ Tp — JaBjieHue HaBepXy KoioHHbI, [1a; APrpey — moTepu naBiieHUs] MOTOKOM B
TpybOomnpoBoje nojnaun diermel, [1a (pexkomenayercs npunsatsh =~ 50000); H, — BbIico-
Ta KOJIOHHBI, M (IPUHUMAEM MO pe3yJIbTaTaM pacueTa KOJIOHHBI).

Ompenensem Hanop Hacoca Hy o gpopmyie:
Pd)
qu = —" , M.CIm.OiC.
JZY)
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Omnpenensem MOIHOCTE TpUBOAA Ny

N :qu'qu By W Aanee KkBT.

Yo

3
[To mony4eHHBIM JaHHBIM Qd) =V,,m /C, H y M.CILIIC. N¢,KBm noaou-

paeM HacoC M3 KaTajora 1 3aliChIBaeM €ro XapaKTepUCTHKY.
6. [Iloobop ucnapumens c 1111 onsa ocmamka

B kadecTBe Iperomero TCIIOHOCUTENS PEKOMEHAYETCS IPUHATH HACHIIIEHHBIHBO/IS-
HOM T1ap ¢ TEMIIEPaTypOii:
tgr = tr + 15,
rae tgr — Temmeparypa *KHIKOr0 OCcTaTKa BHH3Y KOJOHHBI, °C (IpUHHUMAEM 10 pe3yiib-
TaTaM pacuera KOJIOHHBI).

HHOHIaIIB HarpeBa AJis1 KUILATHIIBHHUKA FHH OIIPpCACIIACM 110 (bOpMYJIGI

"%
rae Qr — TemIoBas Harpyska amnmapara, IpuHUMaeMas U3 pe3yibTaToB pacuera Ko-
nouHbl, B1; k — koadduniuent teronepenaun s BapuaHTa «KOHJICHCUPYIOIIUIICS
nap / KUM@ KUAKOCTE» MpHHMMaeM paBHbIM k = 500 — 1000 Br/(m*-K); At -
CpeIHssl pa3HOCTh TEMIIEpATYp TEIUIOHOCUTENEH B ammapare, °C, HaxoquM Kak U B
IpEbIIyIEM CIIydae.
CocTaBisieM TeMIIEpaTypHYIO CXEMY arlrapara:
1 — BoasHOM map
ten —mmmmmmmmmeoees > tpn
2 - OCTaTOK
tR+(510)< ----------------------- tR
3areM orpenesnsieM pa3HOCTH TEMIEPaTyp TEIIOHOCUTENEH Ha KOHIAX TEeIuio-00-
MEHHUKA:
AtM =g — (tR + 510), At6 =g - tr.
CpenHion IBIKYIIYIO CHITy IIpolecca Temonepenadn Atg, onpeaesnseM, Kak upa-

HEe.
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Hanee nonbupaem nogorpesarensb (ucnaputens) ¢ [T mo I'OCT u 3anuckiBa-

€M €T0 XapaKTepUCTHUKY.
7. Tloobop xonoounvhuxa 0151 ocmamxa

B kauecTBe oxaxaaronero areHTa peKOMEHIyeTCsl PUHATH 000POTHYIO BOTY
¢ Temreparypamu ty, = 25°C u t,,, = 50°C.
[Tnomans oxnaxkaeHus IS XOJIOAMIbHIKA Fy onpenernseM o Gpopmyie:
QX 2
F = k— y M
. Atcp

rae Qx — TemoBas Harpy3ka XoJoauwiIbHUKa, BT; k — koadpuument rennonepenaun
IUIE BapHaHTa <«OKHIKOCTh - JKUAKOCTh» MpuHMMaeMm paBHbIM K = 150 — 200
Br/(M*K); Ate, - CpenHss pa3sHOCTh TEMIIEpATyp TEIUIOHOCHTENeW B ammapare, °C,
HaXoJMM KaK U paHee.
CocTaBsieM TeMIEpaTypHYIO CXEMY arlrapara:
1 — octaTox

N C NN 1) R — > t,,+10

(50°C) tyyx  <mmmmmmmmmmmmmmmmmeeee- t:x (25°C)

3areM ompenensieM pa3HOCTH TEMIEPaTyp TETUIOHOCUTENEH Ha KOHIAX TEIUI0-00-

MEHHUKA:
Atg = (tr +5...10) — tyu; Aty = (t + 10) - t .

CpenHion IBIKYLIYIO CHITy IIpoLecca Temonepenadn Atg, onpeaenseM, Kak upa-
Hee.

TenoByt0 Harpy3Ky XonoAmIbHUKa Qx HaXOIUM 110 (popMyJIe:

Q, =R-(hy —hg, )/ 3600, kBm u nance Br,

rae R — pacxon ocrarka, KMoJib/4 (IpUHUMAEM TIO pe3yJibTaTaM pacdyeTa KOJOHHBI);
hr1, Ry — HTANBIUU OCTaTKa HpU Temmnepatypax tg +(5...10) u t,, +10, coorBer-
CTBEHHO, KJ[>K/KMOJIb.

Bennuunbl hg u hg; mpuHHMaeM 1Mo pe3ysibTaTaM pacdyera KOJOHHBI, a hg,

HAXOJMM [0 CXeMe, MPUBEIACHHON Ha pucyHke 3.1.
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Rr1
hd 1 hr

e

=360 tr tetd t
Pucynok 3.1 — Cxema HaxoxaeHus hgy: Mgy 1 hg — IpUHATEI O pe3ysbTaTaM pacuera
KOJIOHHBI

bonee yno6HO onpenenuTs BeUUnHY hg, IO ypaBHEHHUIO, KOTOPOE OMKUCHIBAET
3aBucuMocTh h = f (T). B kauecTBe TpeTheil Touku Ha guarpamme npumem h = 0 mpu
T = 0°C. Ucnonszyem Bo3MokHOCTH EXCel, onrcanubie B Matepuane 3ansatus Ne 1.

B kauecTtBe npumepa ucnonb3dyeMm aaHHbIe, NpuBeaeHHbIe HUXE [S]. [Ipu mo-
Mot Macmep ouazpamvm TPOBOIUM HEOOXOJAMMBIEC TTOCTPOEHUS U OMpeesieM KO-

3¢ PULMEHTH TMHEHHOTO YpaBHEHUS (CM. pUCYHOK 3.2).

25
Toc h-107, 20 y =0,1472x-0,0161
’ kJ[>K/KMOJTB . R?=0,9986 «
0 0 5 15
128,37 | 18,458 ;:
133,37 | 20,035 g 10
g 5
Pucynox 7.2 - 3aBucumoctsb h = (T) 0 ; :
9 50 100 150
5
T.C

ITo MOJYYCHHBIM JaHHBIM YPAaBHCHHUC IJII OHTAJIBIIMK OCTATKa 6leeT HUMCTBCJIC-

OYIOIIUN BU:
h-10°=0,1472-T - 0,0161.

Jlist remnepatypsl T = 35°C nomyunm:
h-103 = 0,1472-35 - 0,0161 = 5,1359 x/Ix/xmomb mn hg, = 5135,9 kJ]K/KMOJIb.
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Hanee monbupaem xonomuibHuk 1o ['OCT wu  3anmuchiBaeM  €ro

XapaKTEPUCTHKY.
8. Iloobop Hacoca ons ocmamka

HaXOI[I/IM IMPOU3BOAUTCIIBHOCTD Go Hacoca.:

G,=R-M,_, KI/49 1 Jajiee Kr/c,

rae Mg = M, — MonbHast Macca OCTaTKa, KI/KMOJIb.

HaxonuM 00beMHBIN pacxoa ocTaTka V!

I7Ie p = P, — IUIOTHOCTH JKHJIKOTO OCTaTKa MpH TeMIlepaType BXxojaa B Hacoc i, +10
(35°C), IpHHEMAEMast [0 CIIPABOYHBIM JAaHHBIM, KI/M .

Haxonum naBneHue Ha BeIXoj€ U3 Hacoca Po:
Po=m4 +APrpo+p-9-Hp,lla,
IJie o — JaBJIeHUE B pe3epByape, [la (mpuHumaem paBHbIM aTMocepHOMY); AP1po —
NOTEpPH JAaBJICHMS MMOTOKOM B TpyOOmpoBoJie mojauu ocraTka, Ila (pexomenayercs
npunaTh ~ 50000); Hp — BeIcoTa pe3epByapa, M (mpuHUMaeM 5-10 m).
OmnpenensieM Hanop Hacoca Hp 1o dopmyie:

P

H,=—%,mcm.oc.
p-9
OmnpenensieM MOITHOCTH MpUBoa Hacoca No:
vV, P
N = 2 "9 Bm unanee kBr.
o T

n

3
[Io mosy4YeHHBIM TaHHBIM Qo EVO,M /C, HO,M-Cm-%-, N,,kBm mnonbu-

paeM HacoC M3 KaTajora v 3alrchiBa€M €ro XapakTepUCTHUKY.
MeToauka BbINTOJHEHUS PA0OTHI

3agaHus BBINOJIHSIOTCS MO BapuaHTaM. B kauecTBE MCXOJHBIX JAHHBIX IS
non0opa o0OpyJOBaHUS HA OCHOBE PAcyeTOB MO YKPYNMHEHHBIM IOKA3aTesiM HC-

MOJIB3YIOT MaTepUasibl ONTUMAIBHOTO IMPOCKTHUPOBAHUS KOJIOHHBI (3aHsTHe Ne 2) B
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COOTBCTCTBHH C MCTOI[I’IKOﬁ, OIIMCAHHOM BHIIIIE.

Conep:kanue oT4yera

B oTdeTe 0 BBINOJHEHHOM pabOTe TOJKHBI COJIEPKATHCS CIEYIONIUE JaHHBIE:
Hata npoBeneHus: paboThI.

enb padoTsl. [To-

CTAaHOBKA 3aJ1ayHu.

PesynbraTel mogoopa 000pyI0BaHUS YCTAHOBKH PEKTU(UKAITUH.

BriBoipl 110 pabore.

KOHTpOJIbHLIe BOIIPOCHI

1. YTo moHMMAIOT Ol TUTIOBBIM 000PYyI0BaHUEM?

2. UTO MOHUMAIOT TOJ pacueToM OO0OPYIOBaHHS MO «YKPYIMHEHHBIM IOKa3a-
TEISIM»?

3. Kak momo6pats mo 'OCT unu karanory TeriooOMEHHBIN anmapat?

4. Kak nopoopats no 'OCT wiu katanory Hacoc?

5. Kak nogo0pate no OCT uiu Katajiory eMKocThb?

6. Kak ydectp paboume mapameTpbl MPU BHIOOpE XapaKTEPUCTUK THIIOBOTO

obopynoBaHus?
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IIpakTnueckoe 3ausaTre Ne 5. CocTraBjieHUe IUIAHA COOCTBEHHOTI0 HC-
CJIeJ0BAHUSA

D@opMyJMPOBAHUE TEMBbI U COCTABJICHNE IJIAHA COOCTBEHHOTI'0 HCCJIe-
AOBAHUS; ONpPeaeIeHue 00beKTa, MpeaMeTa, e U 321a4M co0-
CTBEHHOT'0 HAYYHOI'0 MOMCKA; oNpeaeJeHrue 0CO0EHHOCTH MPOo0JIeMbl
U TUII0TE3bI COOCTBEHHOM UCC/IeA0BaTeILCKOM padoThl. IIpoexkTrpo-
BaHHUE U BHIOOP 000pyA0BaHMS VISl XPAHEHHSI Ia30B M KUAKOCTEH

Heab: n3yuyeHne METONUK I ONPEIECICHNs Ta0apUTHBIX Pa3MEpOB COCYIOB

AJIS1 XpaHCHUA I'a30B U }KI/II[KOCTGI\/JI.

Lenvro 3a0anuii siBNAETCS MPUOOpPETEHNE 3HAHUN M YMEHHUM MO MPaKTHUYECKO-
My OCBOEHHUIO METO0B MOJ00pa TUIIOBOTO 000PYIOBAHMS XUMHUYECKOU OTPACIIH.

K oTHOCHUTENBHO HE CIOKHOMY OOOPYIOBAHMIO OTPACIU OTHOCATCS FOPU30H-
TaJbHbIE U BEPTUKAIbHBIE EMKOCTH, KOTOPBIE CITYKAT JIJIsl IPUEMa U PE3EPBUPOBAHUS
Pa3IMYHBIX ra30B U KUJIKOCTEW, MPOBEAEHUS MPOCTEUIINX MPOLIECCOB (OTCTauBAHUE,
cernaparnusi).

Metonnka TpOEKTUPOBAHUS €MKOCTEH 3akitouaercd B cienyroniem. K rabda-
PUTHBIM pa3MepaM €MKOCTH OTHOCATCS €€ BHYTpeHHUM auamerp D m mimnHa L wnum
BHyTpeHHMM muametp D u BeicoTa H 11 BepTUKAIBbHON €MKOCTH.

[Ipn XpaHeHHH >KUIKOCTEW CTENEHb 3aMOJHEHHS HOMHHAJIBHOIO o0bema Vi
cocrasisieT =0,85+0,9. Torna HoMHMHAIBHBINA 00BEM OYyJET paBEH:

V.=Vy/o, M,
rae V, — 00beM XpaHUMOU JKUAKOCTH, M,

Pekomenayercsi corimacoBaTh NOJy4YeHHOE 3HaueHuHe V, C OmmKaliuMm 1o
T'OCT 13372-78", npuHsTH CTAHAAPTHOE 3HAYCHUE U BHIOPATH [0 KATAIOIY TOPH30H-
TaJdbHYIO WM BEPTUKAIBHYIO €MKOCTh, OTBEYAIOUIYIO YCIOBUSIM €€ MPUMEHEHHU (Xa-
PaKTEpUCTUKA CPEbl, TEMIIEPATYpPA, TABJICHHE).

B anbTrepHaTUBHBIX Cllydasx ClIelyeT 3aJaThCs 3HAUEHHEM BHYTPEHHEro Aua-
metpa D cocyna uz crangaptHoro psga (400...20000 mm). Tornma mivHa €MKOCTH
WJIM €€ BhICOTa OyJeT paBHa:

L =H = 4V,/(xD?),
rae n=3,14.
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3arpaThl Ha U3TOTOBJIEHUE cOocyAa OyAyT OJIM3KU K ONTUMAJIbHBIM IIPU BBIIOJ-
HEHHWH COOTHOIIEeHUs pazmepoB L/D = H/D = <3...7>.

Ecnu naiinenHble rabapuTHbIE pa3MEpPbl €eMKOCTH HE YOBIIETBOPSAIOT BBIIIIE-
PUBEIEHHOMY COOTHOLIEHHIO, TO CIEAYET ClIeJaTh HOBYIO MOIBITKY pacyeTa.

Hwnxe paccmarpuBaeTcs 4uCI0BOM PUMEP NPOECKTUPOBAHUS TOPU30HTAIBHON
€MKOCTH.

Ilpumep 5.1. Onpenenuth rabapuTHbIE pa3Mepbl TOPU3OHTAIBHON EMKOCTH
st xpanenusa V=110 M° JKHIKOTO TIPOIYKTA (PeareHTa) mpH aTMOc(hepHOM IaBiie-
Hun 1 Temneparype a0 50 °C.

Pemenune

Cxema k OIIPCACICHUIO pa3MCPOB CMKOCTHU IIPUBCACHA HA PUCYHKC 5.1.

Pucynok 5.1 — Cxema K onpeneneHuto pa3MepoB EMKOCTH

[Tpumem creneHb 3amoJiHEHUs HOMUHAJIBHOTO o0beMa eMkoctH ©=0,9. Toraa

€€ HOMHHAJIbHBIN 00BheM OYyJIeT paBeH:
V,=110/0,9 = 122,2 »°.

Bmmkaitmmm o TOCT 13372-78" sisisiercst V= 125 M°, KOTOpSBIH H prMeM
JUT TATBHEUIITUX PACYETOB.

3agaauMcs 3HAYEHUEM BHYTPEHHETO AuaMeTrpa cocyaa D =3 m.

Torna

L~4-125/(3,14:3%) = 17,7 m.

[IpoBepum cooTHoIeHUE pa3mMepoB emkoctu L/D =17,7/3 = 5,9, uto cooTBer-
CTBYET PEKOMEHIALIUSM.

HalinenHple pa3Mepbl €MKOCTH I03BOJISIIOT BBIIOJHHUTH €€ MaTepHalbHOE
odopmiieHHe, TMPOYHOCTHON pacdyeT M MOATOTOBUTH YEPTEKU OOIIEero BuAa IS

O(bOpMJICHI/IH 3aKa3a Ha U3TroTOBJICHHC.
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SATAHYA AJIAA CAMOCTOSATEJIBHOI'O BBITIOJIHEHMA

3aaHus BBINOIHAIOTCS 110 BapuaHTaM. Heobxonumo:
1. ITogo6path THUMOBYIO €MKOCTh WJIM PACCUUTATh €€ OCHOBHBIE (rabapuUTHbHIC)
pa3Mephbl 0 UCXOHBIM JIaHHBIM, IPUBEICHHBIM B Ta0iuLe 5.1.

Tadomuma 5.1 — UcxoaHble NaHHBIE K 3aJaHUIO

Ne Bapu- | Pabounii | Cpena | Tum em- | Ne Bapu- | PaGouwnii | Cpena | Tum em-
aHTa o0BeM, KOCTH aHTa o0BeM, KOCTH
M3 M3
1 3 X r 6 55 X r
2 6,3 r B 7 80 r B
3 12 XK B 8 90 X B
4 25 r r 9 160 r r
5 38 XK r 10 185 X r

2. CoCTaBUTh DCKHA3 EMKOCTH.
KoHTposbHbIE BOPOCHI

1. Kakue pa3sHOBHIHOCTH COCYJIOB JJIsi TA30B U JKUJIKOCTEH HCTOJB3YIOTCS B
XUMHYECKOU OTpacin?
2. Kakas HOpMaTUBHO-TEXHUYECKAsK JOKYMEHTAITUS UCTIOB3YETCS JIJISl COCY-

bi(0): ¥4

3. Jlns kakux 1ene ciry’aT eMKOCTH, U KaKUe X KOHCTPYKIIMH U3BECTHBI?

4. Yto sBNSETCA TJIABHOM XapaKTEPUCTHKON EMKOCTH, OIpEACIoNne ee
pasmepsi?

5. KakoBa metoauka pacdera moadopa Wik MPOEKTUPOBAHUS EMKOCTHOTO

obopynoBanus?
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IIpakTueckoe 3ansTue Ne 6. IloaroroBka nucbLMeHHOT0 COO0IIEHUSI
0 mpolieccax MHTerpanuy B COBPpEMEHHOM MUpe (3IKOHOMHMKA, MOJIH-
THKA, KYJbTYpa) ¢ UCN0JIb30BaHUeM ceTH Internet.

IIpoexTpoBaHue U BLIOOP 000PYA0OBAHUSAIJISI XPAHEHHU S CHIILYYHX
MaTepHuaJioB

He.]'[b: HU3YyUCHUC MCTOJUK IJIA OIIPCACICHUA Fa6apI/ITHBIX pasMCpoOB COCYIOB

OIS XPAHCHUA CBINYYHUX MaTEPHUaJI0B.

L]envto 3a0anuii SIBASCTCS MPAKTUUECKUN pacuyeT OCHOBHBIX pa3MepOB OYHKEpa.

Metonuka npoeKTUpoBaHUsI OYHKEPOB 3aKiIrodaeTcs B cieayromem. [Ipexie
BCEro, BeIOUpaeTcsi KoHpurypaius OyHkepa. Hampumep, 11 HUIMHIPOKOHUYECKOTO
OyHkepa (pucyHOK 6.1) ompeAessomUMHU pa3MepaMu SIBJISIIOTCS JUAMETPbl ITUIUH-

apudeckoit yactu D, BEITYCKHOTO OTBepCTHS M BBICOTHI OT/ICIBHBIX YacTEH.

A |‘1
i A
- D -
T | =
r
5, \
= =
Y '
%d -

Pucynox 6.1 — Cxema K ompenesneHnio pa3MepoB MIIMHIPOKOHHYECKOTO OyHKepa.

[To pabouemy oObeMy Marepuaiia CIEAyeT NPUHITH OOJBIINN ONFOKANIIII
HOMUHAIBHBIN 00beM cocyna V.

HopmMmanpHOe ncTeueHrne Matepralia yepes BhIITYCKHOE OTBepcTHe obecrednBa-
€TCsl IPH yIJIE HAKJIIOHA KOHUYECKON CTEHKU K TOPU30HTY 0:=45-55 °.

Jlanee ciemyer 3amatbes quaMeTpoM OyHKepa M3 CTaHIAapTHOTO psia JUIsl CO-
CyJIOB M anmapartoB (cM. mpumep 5.1) ¥ quaMeTpoM BBITYCKHOTO OTBEPCTHUS U3 psijia
YCJIOBHBIX JUaMeTpoB st TpyOorpoBoaoB (100...600 mm).
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Torna pacueTHasi BICOTa KOHyCa HUKHEHN yacTu OyJIeT paBHa:

h=D/2-tg a,
TJie 0, — MPUHATBIA YTOJI HAaKJIOHA CTCHKU K TOPU30HTY, °.

BricoTa yceuenHoro konyca h, onpenensiercs o popmyre:

O0beM KOHMYECKOM YaCTH COCTABUT:
1
V. =—7 (D? +d? + Dd).
12 *
O0beM HMIMHAPUYECKOW BEPXHEN YaCTH PaBEH:
V= 0,95(V,-Vy),
rae kodpouiment 0,95 yuntsiBaeT yacTh o0beMa OyHKEpa MOl KOHMYECKON KPBIII-
KOH.
BricoTa munmHapudeckoi yactu OyHkepa OyeT paBHa:
h,=4V,/nD%.
Jlanee He0OXOAMMO MPOBEPHUTH PeKOMEHIyeMoe cooTHorenue h,/D.
[TonHast BeIcOTa OyHKEpa ¢ YU4ETOM KOHCTPYKTHBHBIX COOOpakeHui Oyner
paBHa:
H=h+h,+(1,2+1,5), m.
Ilpumep 6.1. Onpenenuth rabapuTHBIC pa3Mepbl HWJIUHIPOKOHUYECKOTO OyH-
Kepa Uit XpaHeHus Vp = 15 M° TpaHyJIsITa IPH aTMOC(EPHOM JABICHHUY H TEMIICpa-

type 1o 30 °C.Pemenue

Cxema Kk pacuery OyHKepa npuBejieHa Ha pucyHke 6.1. 3agaaumcs yriom
HAKJIOHAa KOHMYECKOM CTEHKH OyHKepa K ropu3oHTy o = 50 °, nuamerpom OyHkepa D
= 1,8 m u nquamerpoM BeimyckHoro oteepctus d = 0,3 M. bimkariiiee 3HaueHHE HO-MH-
HanbHOro oosema o FOCT cocrasisier V,, = 16 m°.
PacuetHas BbicOTa KOHYCa HUKHEW yacTu OyJeT paBHa:
h=1,8 /2xtg 50° = 1,44 m.

BricoTa yceueHHOT0 KOHYyCa h, cocTaBiser:
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1,44

h =——=12wm.
x 0,3 .
1+———
1,8-0,3
O0BbeM KOHUYECKOU 4aCTH COCTABUT:
V = i-3,14-1,2-(1,82 +0,3% +1,8-0,3) =1,47m°.
‘12

O0BbeM HHIIMHAPUYECKOW BEPXHEN YaCTH PABEH:
V,~0,95-(16-1,47) = 13,8 m°.
BricoTa nunuHapuyeckoit yactu OyHkepa OyAeT paBHa:
h,=4:13,8/(3,14-1,8%) = 5,43 M.
[TpoBepum coornomenne h,/D =5,43/1,8 = 3,02.
[TomnHast BeICOTa OyHKEpa ¢ Y4ETOM KOHCTPYKTHBHBIX COOOpakeHui Oyner
paBHa:
H=1,2+5,43+1,27 =7,9 m.
JuameTp 3arpy304HOro mryiepa OyHKepa MpUHUMAeM TaKOW e, KaK U Bbl-
MyCKHOTO, T.€. 0,3 M.
JlanpHeliee NpoeKTUpOBaHUE OyHKepa HaIpaBl€HO HAa €ro MaTepHalibHOE
odopmIIeHHE, MPOYHOCTHOM pacyeT U pa3pabOTKy uepTekei o0Imero Buaa JJIs 3aKa-

3a Ha U3TOTOBJICHHUE.
SATAHUA AJIA CAMOCTOATEJIBHOI'O BBITIOJIHEHMA

3agaHus BBITIOIHAIOTCS 10 BapuanTaM. Heo6xonumo:
1. Paccuurtarh 0cHOBHBIE (Ta0apUTHBIE) pa3Mephbl HUIMHAPOKOHUYECKOTO OyH-
Kepa 110 UCXOIHBIM JJaHHBIM, IPUBEIEHHBIM B Tabsue 6.1.

Tabmuma 6.1 — VMcxoaHple faHHBIE K 3aIaHUIO

Ne BapuanTa | PaGounii Cpena Ne Bapuanta | PaGounii | Cpena
06BeM, M 06BeM, M
1 3,2 [Tecok 6 20 Kapbamuy
2 6,3 ['muna 7 32 Ammodoc
3 8 AncopbOent | 8 40 A3zodocka
4 10 Karammza- | 9 4 Konuenaun
TOp
5 16 Nzeects | 10 5 Koxkc
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2. CocTaBUTbh 3CKU3 OyHKEDA.
KoHTpoJibHBIE BONIPOCHI

1. Jlndg kakux 1enen ciaykat OyHkepa?

2. Kakue pa3HOBUIHOCTH KOHCTPYKIIMI OYHKEPOB MCIHOJB3YIOTCS B XHUMHU-
4yecKkou oTpaciau?

3. Kakue maTepuainbl UCHOJb3YeTCA ISl U3TOTOBIEHUS OyHKepoB? OT yero
3TO 3aBUCUT?

4. Kaxkue xapakTepuCTUKU OyHKEpa OMPEIEsIIOT €ro pa3Mephl?

5. KakoBa MeToamnKka mpoeKTUPOBaHUS OYHKEPOB?
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IIpakTuyeckoe 3ansitue Ne 7,8. ®opmyaupoBanue u ogpopmiieHue
TEOPETUYECKUX U MPAKTUYECKHX ACIEKTOB MPOEKTHOM JIesITeJIbHO-
CTH.

Odopmiienne niiana padorTsl Haa npoekToM. OdgopmiaeHue 6udINO-
rpajgpuveckoro cnucka. Pacuer 000/104€K, KPbIlIeK U JHUI HATIPO4-

HOCTDb
Heab: mprobpeTeHne 3HAHUM U YMEHUN MO MPAKTHUYECKOMY OCBOCHHUIO METO-

JUK TTPOYHOCTHBIX PACUETOB JIEMEHTOB XUMUYECKOT0 000PYI0BaHUS.

L]envlo 3a0anuil SIBISIETCS OCBOEHUE METOJIOB pacuera Ha MPOYHOCTH 000JI0-
YeK, KPhILIEK U JHUII COCYAOB U alnaparoB.

[IpouyHOCTHOMY pacdeTy XMMHUYECKOTO 000pYyI0BaHUs MPEAIIECTBYET €ro Ma-
mepuanvHoe ogopmuenue, T.e. BBIOOp MaTepuaoB AJid U3rOTOBJIEHUS, KOTOPBIN 3a-
BUCHUT OT pabOYUX YCIOBHI MPOTEKAaHUS MIPOIEcca U CBOMCTB CAMHUX MaTEpPUATIOB.

Pabouune ycnoBus mpoTeKaHUs MPOIEcca ONMPEACNIAIOTCS TEMIepaTypoid, AaB-
JIEHHEM U cBoWicTBamu cpeabl. [IpaBunamu PocTexHaazopa He IOIMyCKaeTcs mpumMe-
HEHUE YTJIEPOJUCTON CTalld [JIsl almapaToB, paOOTAIONIMX TOJ JaBJICHUEM IpHU
Temneparype creHku Bbilie475 °C. MexaHnueckrne CBOKMCTBA JISTUPOBAHHBIX CTAJIEH
MPYA TOBBIIICHUU TEMIIEpa- Typbl YXYAIIAIOTCA MEHEE PE3KO M UX HUCIOIB3YIOT MPHU
TeMmriepaType cteHku Boite 475 °C.

[Ipy MOBBINICHHBIX AAaBICHUAX Oojiee KECTKUE TPeOOBaHUS TPEABSIBIAIOT K
KauyeCTBY CTaJIM. YTJEPOJUCTHIC CTATH OOBIKHOBEHHOTO KaueCcTBa pa3periaeTcs npu-
MEHSITh JJIs armnaparoB, paboTaronux noj aasiaeHueMm g0 5 Mlla, a npu Gosbmmx
JABJICHUSAX CJIEAYyET MPUMEHSTh CTAIM C JIYYIIUMH MEXaHUYECKUMHU CBOMCTBaMU
(moHMKEHHOE coiep kaHue cephl, pocdopa u npyrux npumecei).

VYBenuueHue JaBjieHUs MHTEHCU(UIUpyeT Koppo3uto. B mporieccax, UCTONb-
3YIOIIUX HUPKYIUPYIOLIUN BOJIOPOACOACPKAIIMI a3 IIPY 3HAYNUTENIbHBIX JaBICHUSX,
CTaJIU MOJIBEPTAIOTCS BOJIOPOAHON KOPPO3HH.

[Tpu BeIOOpE MaTepuaaoB HEOOXOJUMO YUUTHIBATh KOPPO3UOHHOE U IPO3UOH-
HOE BO3JEHCTBUE Cpebl. ATPECCUBHOE BO3JEHCTBUE CPEbl ONPENENAECT U KOHCTPYK-
U0 obopynoBanus. OCHOBHBIE (PU3MKO-MEXAHUYECKHE M TEXHOJOTUYECKHUE CBOM-
CTBa MaTepHajoB, KOTOPbIE OMPEIEIAT UX BHIOOP, CIIETYIOIIHE:
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— TpeeN MPOYHOCTH WM BPEMEHHOE CONPOTUBIICHUE PA3PhIBY Op;

— Mpeaen TeKYy4YeCTH Gr;

— OTHOCHUTEJIbHOE YAJIMHEHUE O;

— OTHOCHTEJIbHOE CY>KEHHUE Y,

— MOJYJIb YOPYTOCTHU MU pacTsikeHuu E;

— ko3ddurment Ilyaccona ;

— yAapHas BSI3KOCTb ay;

— TOJ3y4YEeCTh;

— KO03((ULUEHT TUHEHHOTO PACIIUPEHNUS;

— CBapHUBacMOCTb;

— 00pabaThIBaEMOCTh AABJIICHUEM U PE3aHUEM.

[Tomumo yka3aHHBIX ()aKTOPOB HpU BBIOOpE MATEPHAIOB HEOOXOIUMO YUUTHI-
BaTh SKOHOMUYECKHE (PAKTOPBHI.

[Ipu pacuere anmnapatoB NpaBUIIbHBINA BHIOOP TOMYCKAEMbIX HANPSLKEHUM TpU-
BOJAUT K dKOHOMHH Marepuasna. PacyeTHble IONMyCKaeMble HANpPsDKEHUS CBS3aHBI C
HOMUHAQJIBHBIMHA (HOPMATHBHBIMH [G]y WX G*) JTONMYyCKaeMbIMUA HANPSHKCHUSIMHU 3a-
BHCHMOCTBIO:

[c]=[c]m,
rie [G]y — HOMHHAIBHOE JoyckaeMoe Hanpspkenue, MlIla; n — koaddurenT cHu-
KEHUS HAMPSHKEHUS, YYUTHIBAIOLIUN YCIIOBUS paObOThI M BUJT 3arOTOBKH JUIsl U3TO-
TOBJICHHS] 000pyAOBaHUS (JINThE, TOKOBKA, MMPOKAT U JIp.).

HomuHnanbHble 1omycKaeMble HapsDKEHUs Ui CTalleld yIriIepoJMCThIX M Map-
rannoBucThiX (BCt3cm, 16I'C u ap.) — no temnepatypsl 380 °C, HU3KOJIETHPOBAH-
Heix Tuna 12XM — go temmeparypel 420°C, BBICOKOJETMPOBAHHBIX  THIIA
08X18HI10T — mo Temmneparypsl 525 °C onpenensiroT B 3aBUCMMOCTH OT Mpenesia
IIPOYHOCTH U MPEAEIIa TEKYUECTH:

o ot
[G]HZE; [G]H:W,
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t t .
rae O, U O, — [peelibl IPOYHOCTU U TEKYUYECTH CTalu Mpu padbodeit Temneparype t

cTeHku anmnapara, MIla; n, u n, — 3anacel o npezeny NpPOYHOCTU U MO Mpeeny Te-
kydectu. I3 n1ByX BennuuH [G], OepeTcs MeHbIlee YUCIIOBOE 3HAUCHUE.

Benuuuny koadduiMenta 3amaca MNPOYHOCTU IPU BHIOOpPE JOIMYCKAeMOro
HaIpPsHKEHUS B 00IIEM CiTydae He0OX0AMMO MPUHUMATH C YI4ETOM KauyecTBa MaTepua-
Ja, TEXHOJOTHMU W3TOTOBJICHHMS W METOJIOB KOHTPOJIS, YCJIOBUH MPOU3BOJICTBA,
CBOMCTB Cpe/ibl, XapakTepa NpUJI0KEHUN U poJia Harpy30K, TOYHOCTH pacuera.

B pacuetax ko3 pummeHTs! 3amaca mpoOYHOCTH IPUHUMAIOT HE MCHEE:

n,=2,6 5| n,=1,5.

[Tpu BBICOKHX TeMIlepaTypax HOMHUHAJILHOE JOIyCKaeMOe HaNpsHKEHHE TTPOBe-
pseTCs 0 Tpeey JIUTEeILHON MIPOYHOCTH U TIPEACITY TeKyUeCTH:

t t
[o].=* [l
i T

e G\ — npee AIUTENLHOM IPOYHOCTH IIpH paboueii Temneparype, MIla; n,
— kK03 UIMEHT 3amaca 1o mpeaeity JIUTeNIbHON npounoctu (N, = 1,5).

HopmatuBHBIE nomMycKaeMble HAMpPsHKEHUS B 3aBUCHMOCTH OT TEMITEpPaTyphI
BeI6upatot o IOCT 14249-73" (Cocyxs! u ammapatsl. HopMBbI 1 METOIBI pacdera Ha
MIPOYHOCTH), a TAKXKE IO JEHCTBYIONIUM OTPACIICBBIM PYKOBOISAIIUM MaTepuaiam U
CIIPaBOYHHUKAM KOHCTPYKIIMOHHBIX MaTePUAJIOB.

Ilpumep 6.1. IlonoOpaTh MaTepral I U3TOTOBJICHUS MIIMHAPUICCKON JacTH
KOpIyca KOHJICHCAIIMOHHON KOJOHHBI aMMHaKa M OINPEICIIUTh JIOMyCKaeMoe Harpsi-
KEHUE U MPUOABKY K pacueTHOM TOJIIMHE HAa KOMITEHCAIIUIO KOPPO3UHU, €CITU pacueT-
Hoe naBiieHue cocrapisieT P = 31,4Mlla u pacuetnas temneparypa t = 40° C. Pa6o-
Jasi cpeJia SBIIICTCS — KOPPO3HOHHOM.

Pemenne

YuuThiBas CBOWCTBA CPENIbl U PEKUMHBIE TTapaMeTphl padOTHI COCY/a, MPUMEM
st uzroroienus kopmyca cranb 10I722C1 TOCT 5632-72*, tak kak cpeja B amnma-
parte koppo3uoHHas. [Ipu 3Tom ckopocTh Koppo3uu Marepuana coctaBut I1, = 0,0025

M/TOJ (CTIpaBOYHBIE JAHHBIE).
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[IpoYHOCTHBIE XapaKTEPUCTUKH JUIsl JAHHOM MAapKH CTalIM IIPU pacYeTHOWTEMIIEpa-
Type t = 40° C no cnpaBOYHBIM JAHHBIM COCTABJISIOT:
og = 505 Mlla; o, =361 Mlla.
Toraa HopMaTHBHOE TOMyCKaeMOe HampshKeHHe Mpu KO3 hUImeHTax 3amaca
n, = 2,6 un, = 1,5 O6yzaer paBHO:
(op/ng =505/2,6 =194 | - 194 MIla.
lop/np =361/1,5=241 f

o*=min

Jlommyckaemoe HarpsiKEHUE COCTABUT:
[6]i=m'c*=0,9-194 = 175 Mlla,
rae 1 =0,9, Tak kak oOpabaThsiBacmasi cpejia TOKCUYHA.
[IpubaBka K pacyeTHON TONIIMHE OOCYalKu HA KOMIICHCAIIMIO KOPPO3HUH JIsipac-
YETHOTO CpOKa CIy»KObI anmapara T = 10 et Oyner paBHa:

C=1II;1=0,0025-10 = 0,025 m.

IIpu pacueme obopyoosanusi Ha npoyHocms Pa3IUUYalOT FOPU3OHTAIIBHBIE HBEP-
TUKAJIbHBIE KOJIOHHBIE COCY/IbI U arllapaThl.

Hnst eopuzonmansvhvix annapamos (EMKOCTH, TEIJIOOOMEHHUKH U JIp.) NMPU
pacyeTe Ha MPOYHOCTh PEIIAOT CIAEAYIOIINE 3a1aUu:

1. ompemensroT TOMIIHUHBI CTEHOK KOPITyCa, THUII, KPBIIIEK, IITYIIEPOB;

2. ONpEenessioT pa3Mep MaKCHMAalbHOTO OJUHOYHOTO OTBEPCTHS, HE MOJJe-
KAIIEeTo YKPEIUICHUIO;

3. pacCUMTHIBAIOT YKPEIUJICHHUS BCEX OTBEPCTHIA OOJBIIETO JUAMETPA;

4. paccuMTBHIBAIOT ONOPHI, (PJIaHIIEBbIE COCTUHEHHUS,;

5. TPOBEPSIOT HECYIIYIO CIIOCOOHOCTh 00€UalKK B CEUCHUU MEXKy OTIOPaAMU;

6. TPOBEPSIOT HECYIIYIO CHOCOOHOCTh 00eYalikul B 00J1aCTH OTIOPHBIX Y3JI0B.

[lepByto 3amady pemiaroT, UCTIONB3YsS (GOPMYIIBI, paccMaTpUBaeMble B MpUMeE-
pax, TMPUBEACHHBIX HUXKE. BTOPYI0, TPEThIO M YETBEPTYIO 3a/la4é BBITIOJHSIOT TMOCIIe-
[UaIbHBIM METOJUKAM, IPUBEJICHHBIM B JINTEPATYPE.

s mATOM M IECTOM 3aJa4 NPEABAPUTENIBHO OINPEACIAIOT NEPEPE3bIBAOIINE
(mormepeyHbIe) CUITBI M U3THOAIONIME MOMEHTHI B XapaKTEPHBIX CEUCHUSX KaK IS

OajKu Ha OoIropax, a 3aT€M OIPCACIIAIOT HAIIPSXKCHUA B CTCHKEC KOPITyCa.
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Jnst 6epmuKanvbHulX KOJIOHHBIX COCY008 U annapamos (€MKOCTH, PEaKTOpHI,
MacCOOOOMEHHBIE amnmapaThl U JIp.) MPU pacdyeTe Ha MPOYHOCTh PEIIAIOT TaKUE KE
MIepBbIC YETHIPE 3a7a4M, UTO U ISl TOPU3OHTAIIBHBIX aIlapaToB.

JIOTIOTHUTENBHO MPOBOAAT pacueT Ha JCUCTBUE BETPOBBIX M CEHCMUYECKUX
CHUJI, COOCTBEHHOT'O Beca KOJIOHHBI C TPYOOIIPOBOIaMHU, TIJIOIIAKAMHK U JIP.

[TogpoOHBIE pacdyeThl HA MPOYHOCTh XUMHUYECKOTO OOOPYIOBAHUS SIBISIFOTCS
IPEepOraTUBOM KOHCTPYKTOPOB. JIJIsl XMMUKOB-TEXHOJIOTOB MIEPBUYHYIO OLICHKYIIPOY-
HOCTHU COCYJIOB M allllapaToB JAI0T pacueThl 3JIEMEHTOB Kopmyca. B 3amauy pacuera
BXOJHMT OIPEJECIICHHE TOJIIMUHBI CTCHKH 3JIEMEHTa S, MM JIOIyCKaeMOIO JaBJICHHS
[P] mpy n3BECTHOM 3HAYEHUH S,

Ilpumep 6.2. Onpenenuts TOJIMHY CTEHKH KOpITyca U JHUI BEPTUKAIHHOTO
cocyna (pecuBepa s Bo3ayxa) nuamerpoM D = 400 MM, paboTaromiero noj JaBiie-
HueM P = 5,4 MIla u paGoueii remneparype t =40 °C. Pabouas cpena — razosas cia-
OOKOPPO3HOHHAS.

Pemenne

YuuThiBas CBOMCTBA CPEJIbl U PEKUMHBIC TTapaMeTphl pabOThI cocya, TPUMEM
JUTSI I3TOTOBJICHUS Koprmyca ctaib 20, a myst gaumr — ctanb 161°C.

PacueTHas TeMmnepaTypa CTEHKH Kopltyca paBHa pabouei, T.e. t, = 40°C, Tak
KaK MaKkCUMaJIbHasl TEMIIepaTypa Cpebl MOJ0KUTEIbHASI.

PacuetHoe 3HayeHWE W3OBITOYHOTO BHYTPEHHETO JaBJ€HUS MJis1 padoumx
yCI0BUH Takxke paBHO pabodemy, T.e. P, = 5,4 MIla, Tak kak B cocyzne paboydas cpena
razoBasl.

[IpobHOE naBiieHHE MPU THAPABIMYECKOM HUCIIBITAHUU COCyAa OMpPEAesieTCs
o ¢opmyiie:

1,25P[c ], /[o])

P, = max ,
P+0,3

rae P — pabouee nasnenue, Mlla; [6]y, [0] — Aomyckaemoe HanmpspDKEHHE MaTepuaia
nipu 20°C u paboueit Temnepatype, Mlla.
[IpoBenem pacuem monwunvl cmenxku xopnyca. Cxema K pacuery InpuBeAeHa

Ha pucyHke 6.1.
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Pucynok 6.1 — Cxema k pacdeTy TOJIIIMHBI CTEHKU Kopiyca cocyaa Jomyc-

KaeMoe HampspKeHUe B pabodeM COCTOSIHUM ompeessieTcs no hopmyre:
[6]=n-c%,
rae ¢* = 1455 MlIla nnsa cranu 20 nipu temneparype t = 40 °C (cnpaBouHble J1aH-
HBIC); 1| — MONPABOYHBIA KOIDPHUIIMEHT, YUUTHIBAIONTUN CIIOCOO M3TOTOBJICHUS KOP-
myca (1 = 1, Tak Kak KOPITyC U3rOTaBJIMBACTCS U3 JINCTOBOTO MPOKATA).
Tornpa

6] ,,=1-145,5=1455 MIla.

[Tpu rugpaBanueckux ucnbiTanugax (20°C) momyckaeMoe HampspKEHHE OIMpeesis-

10T 110 popmyie:

[6] o= 120 = 229 _ 200 mma,

1111
r1ie 6ty = 220 MlIla — npenen Texyuectu ctanu 20 mpu 20 °C (cripaBoYHbBIE JaHHEIE).

[Ipo6HOE naBiieHUE MPU THIPABINYECKOM UCTIBITAHUU COCTABUT:

(1,25-5,4-200/145,5 = 9,28
P = max = 9,28 MIIa.

n 54+0,3=5,7
KoaddurmeHT npogyHOCTH IPOAOIEHOTO CBAPHOTO IIBAa KOPITyCa MPUHUMACTCS
pPaBHBIM (@ = 1, TaKk KaK MIBBI BBITIOJHAIOTCS C IBYXCTOPOHHHUM CIUIONTHBIM TTPOBAPOM
aBTOMATHYECKOM CBapKoM moJ cioeM ¢Jitoca.

Cxopocts Kopposun npumeM IT = 0,2 | cpox sxcrtyaramun cocyma — 10
ron

JICT.
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Torga npubaBKka K pacueTHOM TOJIIMHE CTEHKH JUIsI KOMIIEHCAIIUH KOPPO3HHCO-
CTaBUT:
C=I11=02-10=2,0 mm.

PacueTHas ToNIIMHA CTEHKU KOPITyca OMpeeseTcs o GopMmynam:

]

[ PpDpg _5,4-400 =756

20 [0]40— Pp 2 11455-54 |

Sp = maxy 9,28 400 r — 9,50 MM,
| PpDp &50

|2¢[0] 20— Pn ~2-1.200-9,28

rae Dp — BHYTpeHHUI 1raMeTp KopIryca, MM.

VcrionHuTeNbHAS TOMIIUHA CTEHKH KOPITyCa OIpeIeeTcs 1Mo GpopMyie:

Su=5+C;+C;, =95+2,0+0,5=12 mwm,

rae C; = 0,5 MM — npubaBKa Ha OKpYIJIEHUE pa3Mepa.

IIpoBepuM ycaoBHue IPUMEHHUMOCTH pPacdeTHBIX (GopMyit:

S-C, _ 12 -2
D 400

B

=0,025.

Tak kak 0,025 < 0,1, To ycnoBue NpUMEHUMOCTH (HOPMYJT BBITIOIHSIETCS, MO-
CKOJIBKY COCY/ SIBJISIETCSI TOHKOCTEHHBIM.
[IpoBenem pacuem monwunvl cmenku Onuwya. Cxema K pacuery npuBeJeHa Ha

pucyHke 6.2.

Pucynok 6.2 — Cxema K pacuery QHUIIA
Juumie u3rorasnubaetcs u3 crainu 16 I'C. PacueTHas Temneparypa cOCTaBIsieT
t =40 °C, pacuetHoe nasinenue — Pp = 5,4 MIIa. Jlonyckaemoe HanpsiKeHUE ISl cTa-

mu 16 I'C mpu temniepatype 40 °C Oynet paBHO:
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[6],=no*=1-167,5=167,5 MIIa,

rae ¢* = 167,5 MIla — HopmaTuBHOE J10ITyCKaeMoe HarnpspkeHue st ctainu 16 I'C

npu temneparype 40 °C.
JlomyckaeMoe HamlpshKeHHE TPU THAPABIMYECKUX UCTIBITAHUSAX PABHO:
2
[6], = 2020 = 29 2545 MTTa,
1,1 11

r7€ Gy = 280 MIla — mpegen texyuectu aist ctanu 16 I'C npu 20 °C (cnpaBodHbIe
JTAHHBIE).

[IpoOHOE naBieHHEe MPU THAPABIUYECKOM HCHbITaHUU paBHO P = 9,28 Mlla,
ITOCKOJIBKY OITPEIENEHO PaHee I MaTeprualia KOpIryca.

KoadduimeHT npoyHoCTH CBapHOTrO MIBa MPUHUMAEM PaBHBIM (=1, MOCKOIb-
Ky npu nuamerpe cocyna D = 400 MM 3arotoBka JIsl JHULIA SBJsIETCA LEenbHOU (0€3
CBapHBIX IIBOB).

[IpnbaBku K pacyeTHOW TOJUIMHE JHUINA NPUHUMAEM PABHBIMU: JJIsI KOMIICH-
canuu kopposun C; = 2 MM, Ha BBITSDKKY TIpu mtamioBke gauma C, = 0,64 mm.

Pacuernas TOJIIIMHA CTCHKU JHHIIA PaBHA:

|( P,D, 54400 =65 7
2¢[c],~05P, 2-1.167,5-05-54 |

= - 7,36 M.
Sp=maxi 0 T 028400 o MM

|2¢[0],,—0,5P, 2-1-254,5-05-9,28 ]
HcnonuurenbHas TOJIIOMHA CTCHKHW JHUIIA PaBHA:
S, =5 +C,;+C, =7,36+2+0,64 =10 mm.
HalinenHble KOHCTPYKTUBHBIE pa3Mephbl pecuBepa BMECTe C rabapUTHBIMU pa3-

MepaMH TO3BOJIIIOT COCTaBUTh YEPTEXH 0OIIero Buaa U ohOpMUThH 3aKa3 Ha H3TO-

TOBJIEHUE 000PYIOBaHUSI.
3AJJAHUSA AJ151 CAMOCTOSATEJIBHOI'O BBITIOJIHEHU A

3amanust BHITOMHSIIOTCS 1O BapuanTaMm. HeoOoxoammo:
1. ITomo6path MaTepuai ajis U3rOTOBJICHUS IJIMHIPUYECKON YaCTH KOpIyca u

JHHAIIT peKTI/I(i)I/IKaHI/IOHHOI\/II KOJIOHHBI U OIIPCACIINTD JOIMyCKACMOC HAIIPAKCHUC U
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npubOaBKy K pacyeTHOM TOJIIUHE Ha KOMIIEHCALIMIO KOPPO3HUHU.
2. OnpeenuTh TONIIMHY CTEHKH KOPITyCca U JHMIIL arlrapara.
B kauecTBe MCXOJHBIX JAaHHBIX UCHOJB3YIOTCS MaTE€pUajbl ONTUMAIbHOTOMPOEKTH-

pOBaHMS KOJIOHHBI OMHApHOH pektudukanmu (3austue Ne 2).
KoHnTposibHbIe BONPOCHI

1. Kakue pa3HOBHIHOCTH KOHCTPYKIIMOHHBIX MaTEPHUAJIOB HCIIONB3YIOT MPHU
M3TOTOBJICHUN XHMHYECKOTO 000PYyI0BaHUS?

2. Kakue xapakTepuCTUKH KOHCTPYKIIMOHHBIX MAaTEpUAJIOB HCIOIB3YIOT MpHU
pacdeTax Ha IPOYHOCTh XUMHUYECKOTO 000PYI0BaHHUS?

3. Kakue axTopsl BAUSIOT HA BEIOOP MaTEPHAIBHOTO O(OPMIICHUS XUMU-
YeCKoro o0opy10BaHus?

4. Ot kakux (aKTOpPOB 3aBUCHUT TOJIIIMHA CTEHKH KOPITyca COCy/1a, €ro JHUII?

5. I[JI?I KaKHnx ueneﬁ IMPOBOIAT THAPOUCIIBITAHHUA COCYIOB U armapaTOB?
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IIpakTnueckoe 3ansaTue Ne 9,10. [loaroroBka coodmenus «OouMe
TpeOOBaHUA K 0OPMIIEHHIO TEKCTA)

no temMe «Pa3BuTHe XUMNYeCKOH MPOMBINIJIEHHOCTH B Pa3BUTHIX
crpanax». U3y4yeHne NpuHIUIIOB KOHCTPYKTHBHOIO O(popmiieHu st
aanadaTH4eCKUX PeaKkToOpoB

Llenvto 3ansamus SBISETCS O3HAKOMIICHHE C IMPUHIUIIAMU KOHCTPYKTHBHOTO
oopMIICHUSI PEAKTOPOB HEOPTAaHMYECKUX MPOU3BOJCTB. B KadecTBe 00BHEKTOB HM3Y-
YeHUS PEKOMEHAYETCsl paccMOTpeTh Haubosiee MpeICTaBUTEIbHbIE KaTaIUTUUCCKUE
PEaKTOPBI OTPACIIN: TUAPUPOBAHUS CEPHUCTHIX COSTUHEHUHN, KOHBEPCHUH TTPUPOTHOTO
raza, CO, NHj3, oxucnenust SO,, cuHTe3a aMMHaKa, METaHOJa U Jp.

[Ipu n3yueHnn matepuaja B Ka4eCTBE HCTOYHUKOB MH(OPMAIUM PEKOMEHY-
€TCSl HCTIOJIh30BaTh YepPTEX U 000pymoBanus. Kaxaplii CTYIEHT 3HAKOMHUTCS C OTHUM
(m1ByM™Ms1) BUAaAMH OOOPYJIOBAaHHS M COCTaBJISICT KPaTKOe OMHcaHue oOOpY/IOBaHMS, B
TOM YHCJIE:

- KOHCTPYKIIUH 000PYIOBaHUS M COCTABHBIX YaCTEH;

- TOCTOWHCTB U HEJIOCTATKOB OT/ACIIBHBIX PEIICHUN;

- PUHITUIIOB UCITOIb30BaHUS 110 HA3HAYCHUIO.

Jlanee cienyetr pacCMOTPETD:

- PUHITUIIEI 0€30MacHOM dKCILTyaTaIluu;

- IPUHITUITBI MATEPUATTLHOTO OPOPMIICHUS U IPOEKTUPOBAHUS 000PYIOBAHUSI.

IIpakTnueckoe 3ansitue Nell. ConpoBoxaenune mpoekrta. Onpejaesienue ra-

OapuTHBIX pa3MepoB peakTopa kouBepcun CO

Leab: ocBOeHUE OJHON U3 METOAUK YKPYITHEHHOTO pacuyeTa OCHOBHBIX pa3Me-

POB PEAKIIMOHHBIX aMapaToB.

Lenvio 3a0anuii ABIAETCS N3yUEHUE PUHIUIIOB pacuyeTa peakTOPOB.

OpHoit u3 HauOoyee M3BECTHBIX U NPUMEHSIEMBIX METOAUK YKPYIHEHHOTO
pacyera OCHOBHBIX Pa3MEPOB PEAKLMOHHBIX alapaToB C TBEPIABIM CIOEM KaTajau3a-
TOpAa ABJIIETCS CIIECAYIOLIasl.

B xauecTBe MCXOIHBIX MAHHBIX CIYyKaT Pacxo] ra3000pa3HOTO CHIPhS MPHU T.H.
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HopMastbHBIX ycinoBusix P = 0,1013 MIla u T = 0°C, Tun katanuzatopa U o0bEMHas
CKOPOCTb MOJa4M ChIPbs. ITU JaHHBIE TO3BOJISIIOT ONPEIETUTh HEOOXOAUMBI 00BEM
Karanu3atopa. Jluamerp ammapara pacCUMTBHIBAIOT MCXOJS M3 o0ecrieueHus: Tpedye-
MBIX YCJIOBHH THAPOJAMHAMHKHU, KaK U JJisi OOJIBIIMHCTBA JAPYroro o0OpYyJAOBaHMSL.
BrIcoTHBIE pa3Mephl, Kak IPaBUIIO, OMPEAEISIIOT KOHCTPYKTUBHO.

Huxe paccMaTpuBaeTcsi UMCIOBOM IpUMEpP MPOSKTUPOBAHUS OJJHOTO W3 BUJIOB
peakIMOHHOT0 000pyI0BaHus - peakTopa kousepcuu CO.

Ilpumep 10.1. OnpenenuTb OCHOBHBIE pa3Mepsl peakTtopa koHBepcuun CO 1o

CJIEIYIOIIUM HCXOAHBIM JAHHBIM: MPOU3BOJUTEIBLHOCTh PEAKTOPA MPHU pabounx

ycnoBusax coctaBngeT Vp =4,05M%/C; MIOTHOCTS MOTOKA Tra3a MpH pabodHX YCIIo

3. N
Busix py =8,508 kr/M”; sKBHBaJIEHTHBIN JHaMeTp YaCTHI[ KaTaausaropa Mapku 71-

5M H ero HachimHast IOTHOCTH paBHbl Oy = 6-107° M,  py.. =1700 kr /M ; pacxox
CYXOTO Ta3a TPH HOPMAJIBHBIX YCIOBUSX PaBeHVoyxraz = 193026 mM%/4; 06béMHas
CKOPOCTB MOJAYH CHIPhS HA BXOJE B PEAKTOp COCTaBisieT v = 2120 ™.
Pemenne
OCHOBHBIMU Ta0apUTHBIMH pa3MepaMy PEeaKkTopa SBISIOTCS €ro AUAMETP U
BbICOTa paboueit 30Hb1. Haiinem ux.

DUKTUBHYIO CKOPOCTH raza (Ha CBOOOIHOE CEUeHUE) paccuuTaeM 1o hopmylie:

Wo :\/090167'pHAC dy - glpy =
—,/0,0167-1700-6-10° - 9,81/ 8,508 = 0,44 wm/c

2
rje § — yCKOpEHHE CUJIbI TSHKECTH, M/C”.
PaGouyto ckopocTh rasza B peakrope npumem Ha 20% HIDKE TOMYCTUMOM:

w=0,8-wy,=0,8-0,44=0,35 m/c.
Tornma quamerp armapara OyaeT paBeH:

D =/4-V,/(rn-w) =+/4-4,05/(3,14-0,35) =3,79 m,

rae = 3,14.
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B cootBetrcTBUu ¢ 'OCT 9617-73* npunumaem D = 3,8 m. HeoOxoaumbIii 00bEM
KaTaau3aTopa B peakTope ompeeanm mno popmyie:
Vix =Veyxraz/ 9=193026/2120=91,05 M,
Jlst ompeneneHUs HOMUHAIBHOTO 00BbEMa ammapara HEOOXOAUMO YUHUTHIBATHCTE-

IICHBb 3aII0OJTHCHH KaTaJIu3aToOpoOM P = 0,6:

Vi 91,05

) 0,6

V =

=151,75 m.
0

C yuérom 15% pesepBa MOIIHOCTH BHYTPEHHHI 00BEM peakTopa COCTABUT:

v Vo (100+k) _151,75-(100+15) _, ;51 3
100 100

rac k- PE3CPB MOITHOCTH.

HHOHIaIIB IMOIICPCYHOI'O CCUCHU PCAKTOPA paBHA:

_mD° 314.38
4

S 11,34 m° .
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BricoTa paboueii yacTu peakTopa paBHa:
H= X = 174,51 =15,38 m.
S 11,34
OxonuarenbHo npuHuMaeM H = 15,5 m.

Hailinennbie rabapuTHble pa3Mepbl peakTopa MO3BOJSIOT MPUCTYMUTh K €rOKOH-

CTPYUPOBAHUIO U IPOYHOCTHOMY PacCUeTy.
SAJAHUA J1S1 CAMOCTOSATEJIBHOI'O BBITTIOJIHEHU A
WcxonHble TaHHbIE AJI pacyeTa BbIIAET MPENoaaBaTeNb.
KoHnTposabHbIe BONIPOCHI

1. KaxoBbl OCHOBHBIE TpeOOBaHMS K TBEPbIM KaTaau3aTopam?

2. Kakue ¢aktopsl BIus0T Ha rabapuTHBIE pa3Mephl aanadaTHIECKOro pe-
aKTOpa C 36pHUCTBIM KaTaau3aTropom?

3. KakoBa MeToauka onpeneneHrs OCHOBHBIX (raOapUTHBIX) pa3MEpPOB peak-
TOpa CO CJI0EM TBEPJOro KaTaausaropa?

4. V3 kakuX KOHCTPYKTHBHBIX 3JIEMEHTOB COCTOUT PEAKTOP CO CIOEM TBEPAO-
ro KarajauzaTopa?

5. U3 kakux coobOpaxxeHuil BbiOMpaeTca (popma Kopiyca M JIHHUIL, OMOPHBIX

AJIEMEHTOB peakTopa?

IIpakTuyeckoe 3ansitue Ne 12,13. OTueThl M aHAIU3 NPOEKTA. YIPaBJIeHUE He-
CKOJILKHUMHU MPOEKTAMHU.

N3yuyenne npuHIIMIOB KOHCTPYKTUBHOTO O(POpPMIIEHUS TIeUeid, KOTIOB, YTUIN3ATO-
POB TEIJIOTBHI.

Llenvio 3ansamus ABISIETCA O3HAKOMJIEHWE C MPUHIUIIAMH KOHCTPYKTHBHOTO
oopMIIEHUST TETIOBOTO 000PYI0BAaHUS HEOPTAaHMYECKUX MPOU3BOJICTB. B kadecTBe
00BEKTOB U3yUYEHHUS PEKOMEHYEeTCsl paCCMOTPETh HanboJee MpeCTaBUTEIbHbIE BU-
Il TETUIOTEXHUYECKOTO0 O0OpYAOBaHMS XMMHUYECKUX MPEANpUATHI (meuu, sHep-
TOKOTJIbI) M YTUJIM3ATOPbl BTOPUYHBIX HSHEPropecypcoB (PEKymepaTopbl, KOTIIbI-

YTUIIA3aTOPBI, Fa30BbIE TYPOUHBI).
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[Ipu u3ydyeHun matepuana B KaueCTBE MCTOYHUKOB MH(OpMALUU PEKOMEHAY-
€TCSl UCTIOJIb30BATh YepTEXKU 000pynoBaHus. Kaxaplid CTYIEHT 3HAKOMHUTCS C OJTHUM
(aByms1) BUAaMu OOOPYJIOBAaHUSI M COCTAaBIISIET KPATKOE OMHCAHHE OO0OpYAOBaHUS, B
TOM YHUCIIE:

- KOHCTPYKLIHH 000PYJOBaHUS U COCTaBHBIX YaCTEW;

- TOCTOMHCTB U HEJJOCTATKOB OTIEJIbHBIX PELICHUH;

- IPUHLUIIOB UCIIOJIH30BAHUS 110 HA3HAYEHUIO.

[amee cienyetr pacCMOTPETD:

- IPUHLIMIIBI 0€30MIaCHON AKCILTyaTall|H;

- IPUHLIUIBI MATEPUATIBHOTO OPOPMIIEHUS, TPOEKTUPOBAHMS U BbIOOpa 000-

PYAOBaHHA 110 KAaTAJIOTy

IIpakTnueckoe 3ansitue Ne 14, IIpoBenenue kiaaccupukannm npoekx-
TOB.

OmnpenesieHne y4acTHUKOB npoekTa. OnpegesieHne 0CHOBHBIX pa3Me-
POB KOTJIa yTHJIM3AaTOPA TEIUIOTHI HUTPO3HBIX ra30B

HCJII)Z OCBOCHHEC MCTOJUKH YKPYIIHCHHOI'O pacd€Ta OCHOBHBLIX Pa3MCpPOB KOT-

Ja-yTUiIn3aTopa TCIJIOThI HUTPO3HLBIX Ia30B.

L]envio 3a0anuii sIBASIETCST N3yYEHUE NMPUHIMUIIOB MPOEKTUPOBAHUS OJHOTO U3
BUJIOB TEIUIOTEXHUYECKOTO 000PYIOBAHMUSL.

TenoBoe 000pyAOBaHNE XUMUYECKUX MPEINPUITHI BBITYCKAE€TCS B COOTBET-
CTBUM C HOpMaTHBHO-TexHUYeckuMu nokymeHtamu (I'OCT, karanor u ap.), yIuTHI-
Basi CJIOKHOCTh €r0 KOHCTPYKUHUHU. [103TOMY Mpu MpOEKTUPOBAHUHU TaKOro o0opyao-
BaHUS CTPEMSTCsI, ONIPEICTUB OCHOBHBIE pa3Mephl, MoA00paTh TUTIOBOH ammapat. Oc-
HOBHBIM XapaKTEPHBIM pa3MEpOM TEIIOBBIX allapaToB SIBJSETCS IJIOIAAb OBEPX-
HOCTU Terionepenayn. [loaToMy A ee HaxOKIACHHs MCIOJIb3YIOT OCHOBHOE ypaB-
HEeHHE TeIIoNepeaun 1 ypaBHEHUE TEIUIOBOro OajaHca anmapara.

Ilpumep 13.1. OnpenennuTb OCHOBHBIE pa3Mepbl KOTIA-yTHIIN3aTOPa, YCTaHAB-
JMBAEMOT0 TOCJE KOHBEPTOpa MPUPOJIHOTO ra3a Mo CIEAYIOIIUM HCXOJHBIM JaH-

HBIM: KOTEJI MpeJHa3HauYeH JJIs OXJIAKICHUS KOHBepTupoBaHHOTro raza ¢ 970 °C no
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371 °C u nony4eHus HaChIILIEHHOTO BOJSHOTO Napa noa nasienuem P = 10,346 MIla
npu t = 314 °C; KOJIMYECTBO CYXOro ra3a, BHIXOJSIIEIO0 U3 KOHBEPTOPA, COCTABIISIET
G= 220748 xr/4, oTHOIIeHHE Tap : ra3 paBHo N = 0,58.
Pemenue

OCHOBHOM XapakTEPUCTUKON KOTJA-yTHJIM3aTOpa KaK TEIJIOBOr0 00OpyaoBa-
HUSl SIBJIIETCA €ro MOBEPXHOCTh TEIUIONEepeaadyn, KOTopasi onpeaeseTr rabapuTHble
pazmepsl. [IpoBenem pacueT HeOOXOUMON MTOBEPXHOCTH TEILJIONEPEIAUH.

YuuTteiBasi IPOU3BOJCTBEHHBIN OMBIT, IPUMEM K YCTAaHOBKE JIBa MapajuieIbHO
paboTarouX KOTia-yTHIN3aTopa KOXKyXoTpyOouaToro Tumna.

VYpaBHeHue TerioBoro OanaHca ¢ yuetoM 1% motepp Teria B OKpPYKAOIIYIO
cpeay MpEeACTaBUM B CIEAYIOIIEM BUJIE:

0,99-(Q1 - Q2) = g-(Hs - hy),

rae Q; u Q, — TemioTa MOTOKa Mapora3oBO CMECH Ha BXOJE M BBIXOJIE M3 KOTJA,
kJx/4; g — KonuuecTBO oOpasyrolerocs napa, kr/ua; Hy — sHTanenus noayyaeMoro
BOJISTHOTO Tapa (10 CIpaBOYHBIM JIaHHBIM cocTaBisieT 2716,8 kJ/kr); hy — sHTANB-
MUsl MUTATEIBLHOM BOABI (IO CIIPAaBOYHBIM JaHHBIM cocTaBisieT 1253,58 kJIx/kr).

KomuuectBo Teria Q; Haligem mo dpopmyie:

Q1= (G +G:n)-Cptis,

rae C, = 1,5332 xJIx/(xr-K) — u3obapHasg cpeqHss TEIIOEMKOCTb I1apora3oBoOi
cmecu ot 0 10 970 °C (cipaBoYHBIC JaHHBIE).

Torpa

Q. = (220748 + 220748-0,58)-1,5332-970 = 51871-10* x/[x/u.
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KonuuectBo Temna Q, HaiiieM o ¢popmyiie:
Q2= (G-c: + G-n-Cy) touix,

rae ¢, = 1,3482 u ¢, = 1,5608 — n3o6apHas cpeaHss TEIIOEMKOCTh raza u mapa ot 0
1o 370 °C, xJIx/(xr-K) (cipaBounble 1aHHbIe); 1, — TEMIIEpaTypa Ha Bbixoje, °C.

Torna

Q, = (220748-1,3482 + 220748-0,58-1,5608)-371 = 23824-10" xJIx/u.

KonuuectBo nepenaBaemoro temia ¢ yuetoM 1% noreps B OKpyKarolyro cpe-

1y paBHO:

Q=0,99-(Q1- Q2),

NJIN
Q =0,99-(51871-10*- 23824-10%) = 27767-10" kJIx/u = 77129 kBr.

KomngecTBo Imapa, CHUMAacMOro C AByX KOTJIOB-YTUJIN3aTOPOB, PABHO:

g = Q/(Hs - hy),
W
g =27767-10%(2716,8 - 1253,5) = 189756 kr/u.
TeMmneparypHas cxema ABUKEHUS TEIJIOHOCUTENIEH B KOTJIE-yTHIN3aTOPE UME
€T BU/I:
314 °C «— 314°C
970 °C — 371°C
Atg=656 °C At,=57 °C
Tak kak Atg/At,, = 11,5 > 2, To cpenHss pa3HOCTh TEMIEPATyp OYACT ONpPEaeIsIThC
o ¢opmyie:

Atep,= (Ats - Aty)/[In (Ats /At,)] = (656 - 57)/[In(656/57)] = 245 °C.
TpeOyemas m011ah TOBEPXHOCTH TETIOOOMEHA COCTaBUT:
F = Q/(K-At,),
rae K — koaddunment rermtonepenayu, NIpUHITHIA HA OCHOBAHUU MPOU3BOICTBEHHO-
ro ombiTa paBHbIM 490 Br/(M%K).

Toraa nosyuum:

F = 77129-10%/(490-245) = 642 M.
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Taxkum o00pa3oM, ¢ HEKOTOPBHIM 3aacoM MPUHUMAEM JBa OJUHAKOBBIX KOXY-
XOTpyOUaThIX KOTJIA-yTHJIM3AaTOpa TOPU30HTAJIBHOTO THIA C JUAMETPOM KOXKyXa
1500 MM, TpyOkamu 25x2 MM u niuHOM 4 M. [lnomans TemiooOMeHa KoTiia- YTUJIU-
3aTopa paBHa F = 330 M°.

HalinenHbie OCHOBHBIE pa3Mephl YTHIIM3ATOPa TO3BOJISIIOT BBIMIOJIHUTE €T0 Ma-

TepuaibHOe 0(OPMIICHHE B IPOYHOCTHOM pacyer.
3AJJAHUA 11 CAMOCTOSATEJIBHOI'O BBITTOJIHEHHW A
HcxonHble JaHHBIC AJIS pacyeTa BhIAAET MPENoaBaTeb.
KoHTpoIbHBIE BONIPOCHI

1. Kakue pa3sHOBUIHOCTH TEMJIOTEXHUUYECKOIO 0OOPYIOBAHMS MCIOIb3YIOTCS
B XUMUYECKOUN oTpaciu?

2. JIns xakux memnei cioyKaT yTHIN3aTOPhl TeTUIOTHI?

3. Kakue KOHCTpYKIIMHU KOTJIOB YTHJIN3aTOPOB U3BECTHBI?

4. Yro gBisieTcs IIAaBHOW XapaKTEepUCTUKOW TEIIOBOIO 000pyAOBaHUS,
ONpeNeIIIoEH ero pa3mepsl?

5. KakoBa MeToiMKa pacdera TEIIOBOr0 000pyA0BaHUS?
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IIpakTnueckoe 3ansitue Ne 15. PazpaGoTka KoHIENIMHA MPOEKTA.

IHocTpoenue nepeBa ueJieil. Pazpadborka ycraBa npoekra. Pacuer Ha
NMPOYHOCTH KOJIOHHOTO anmapara
I_[e.m,: N3y4CHHUC MCTOIHWK pacCdCTa KOJIOHHBIX AaIlllapdTOB Ha IIPOYHOCTL C

npumeHeHneM DBM.

OpFaHI/I?)aHI/IOHHa}I (1)OpMa 3aHATHA — HHAWBUAYAJIIBHBIC 3aHATHUA C IIPUMCHCHU -

em [IDBM.

L]envro 3a0anuii SIBASIETCS IPAKTUYECKHUM pacyeT Ha MPOYHOCTh KOJIOHHOTO aIl-
napara ¢ npuMeHeHueM JBM.

Pacuem na npounocmu ABIIAE€TCSI OMHUM W3 3aBEPIUAIOIIMX 3TANOB CO3JAHUS
TEXHUYECKOT0 MPOEKTa MacCOOOMEHHOM KOJIOHHBI. [Ipu pacuere BepTHKaIbHBIX afl-
[apaToB HA MPOYHOCTh PEHIAOT CIEAYIOIIHE 3a7aud (CM. TAaKKEe MaTEpHA 3aHITHS
Ne 2):

— ONPEIENsAIoT TOJUIMHBI CTEHOK KOpPIyca, JHUII, KPBIIIEK, IITYLEPOB;

— ONPEIENAT pa3Mep MAaKCUMAaJIbHOIO OJUHOYHOIO OTBEPCTHS Ha KOpIyce,
HE MOJJIeXKAIIET0 YKPEIJICHUIO;

— pacCUYMTHIBAIOT YKPEIIJICHUS BCEX OTBEPCTHI OOJIBIIETO TUaMeTpa;

— paccuuThIBaIOT (hJIaHIIEBbIE COSANHEHNUS;

— TPOBOJAT pacueT Ha JCHCTBUE BETPOBBIX U CEMCMUYECKUX CHII, COO-
CTBEHHOTO Beca KOJIOHHBI ¢ TPyOOPOBOIaMH, TETLTIOM3OJISLIUEH, MIOIAAKaMH U Jp.

[Ipu pacyeTe Ha BETPOBBIE HArPY3KH aIllapaT pacCMaTPUBAIOT B TPEX COCTOS
HUSIX:

— TIpU paboYnX yCIOBUSX;

— TP UCTBITAHUU;

— TIOCJIE MOHTAXA.

Pacuer Bxitouaer:

— BBIOOP pa3MepoB OMOPHON MOBEPXHOCTH (PYHIAMEHTHOTO KOJIbLIA U TIPO
BEpKy (PyH/IaMEHTa Ha HAIIPsDKEHUS CKaTHs,

— OIpPCaACJICHUC TOJIIINHBI (bYHI[aMeHTHOFO KOJIbIIa 1 APYI'UX 3JICMCHTOB OIIOPHI;
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— pacyer MPOYHOCTH CBAPHOTO I11BA, COEAUHSIIONIETO OMOPY C KOJIOHHOM;
— TPOBEPKY YCTOMUMUBOCTU (HOPMBI OTIOPHI;

— TPOBEPKY YCTOWYMBOCTU (POPMBI KOpPITyca B HIDKHEW YaCTH.
Co3gaBaeMble MOJIENIA MMPOYHOCTHBIX PACYETOB B OCHOBHOM clieayroT [9-11] u

TpebOBaHUAM Ipynnbl cranaapToB «Cocyasl U annapaTsl. HopMbl 1 MeTOIBI pacue-
TOB Ha MPOYHOCTH». Kak mokasan onsIT, XOPOUIME Pe3ysIbTaThl 1aeT NIPUMEHEHUE UH-
terpupoBanHoi cuctemsl MathCAD [6].

Takue nporpamMmsbl O3BOJISIOT UCIOJB30BaTh B pacueTax HEOOXOJUMBIE CIIpa-
BOYHBIE JJaHHBIE B BUJE rpa@uKoB Wiu TaOauIl (rocie npeodpazoBaHUs UX B MaccH
BBI-MaTpPHIIbl) JUIsl aBTOMAaTHYECKOTO BBIOOpa TPeOYEeMbIX 3HAUYECHUWA WIIM CO3/IaHus
MHTEPIIOAIMOHHBIX (YHKIMH. Pe3ynpTaTsl psiia BBIYMCICHHN MOTYT OBITH TPE.
CTaBJICHbI B rpaduueckoi (opMe, 4TO MOBBIMIAET UX HAIJSIIHOCTh. B oTinuume ot
apyrux marematnueckux cucreM MathCAD oGmamaer cBOWCTBaAaMH TEKCTOBOTO pe-
JaKTOpa M MO3BOJSET 0QOPMIISATh PE3YIbTAThl PACYETOB KAK MPOEKTHBIE JOKYMEHTHI.

@®parMeHTbl IpOrpaMMbl MPOYHOCTHOIO pacdyera MacCOOOMEHHON KOJOHHBI
(na mpumepe abcopoOepa) B cucteme MathCAD [6] B yacTu 6J10ka UCXOIHBIX JaHHBIX,
oTpesieNieHUs] JOMyCKAaeMbIX HANpsDKEHUH MaTepuajia M pacyeTa TOJIIMHBI CTEHKH

KOpITyCa ITPUBEICHBI HUKE.

HcxonHble JaHHBIE:
Huamerp annapata BHyTpeHHuid: D:=2400 mm Pa-
6ouas Temrieparypa B annapate: T:=40 C° [laBine-
Hue B anmnapate: P:=3.6 Mlla
Marepuan anmnapara: crainp 12XM
[Mpenen rekyduectn Mmatepuana: or.=240 MIla
[Ipenen BpeMeHHOU npouyHOCTH MaTepuaina: og:=450 Mlla
[Ipenen pnurensHOM pouyHocTr MaTepuana: o:=410 MIlaKo-
3¢ PuIMeHT TPOYHOCTH CBApHOTO IBa: (:=.9
Bricora anmapara: x:=45000 mm
Howmep paiiona Ha kapTe pallOHMpPOBaHUS 110 CKOPOCTHBIM Hamopam BeTpa: No:=1
OO6wem anmapata: V:=204 M
AspoanHamMuueckuil KodpGuIUeHT anmnapara: c:=.7
Moyiie IPOIOIBHOM YIIPYrocTH cTeHKH anmapara: E:=200 MIla Kosddunn-
€HT YIpYroro HepaBHOMepHOro cxkatus rpyHTa: Cey:=100 MH/MCeiicmm-
HOCTh paiioHa B Oammax: z:=7
[TnotHOCTH abcopOenTa: p:=965 Kr/M°
Juametp anmapara ¢ teron3ossinueii: Dyz:= D-1.01
Yucno pyHmaMeHTHBIX 00aTOB: nd:=6
CxopocTtb koppo3un: Vi:=.1 MM B 1ot
Cpoxk ciyx0b1: K:=10 net
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Pucynok 4.1 - 3aBUCMMOCTb HOPMAaTUBHBIX JOIYCKAEMBIX HANPSYKEHUI OT TEMIIepaTypbl AJIs CTalln
12XM

TosmmHa CTEHKH arnapaTa 1m0 KOJIbLIEBbIM HANPSYKEHUSIM:
[Ipu pabounx ycroBusx
P .

Sl:= r
2. -0—Py

J0I1
S 1=37.206 mm

[Ipu ycnoBusIX THAPOUCTIBITAHUS

Y R
S 2=34.14 mm
Onpeenenre HauOObIIEH TONIIUHBI

Sor= |S1if S1>S2
| S 2 otherwise
S:=So+C
Oxpyrienue A0 6anxaiiiero 60abIIEro HEI0ro Yucia
S:=ceil (S)
S=39 mm

SATAHUA AJIA CAMOCTOATEJIBHOI'O BBITIOJIHEHMA

3amanus BBITIOJNHSIOTCA MO BapuaHTaM. B KauecTBe MCXOJHBIX JaHHBIX HC-
MOJIB3YIOTCS PE3YNbTaThl ONTHMAJIBLHOTO MPOCKTUPOBAHUS PEKTH(PUKAIMOHHON KO-
JIOHHBI (JTabopaTopHoe 3ausaTHE Ne 2).

JlJis McioIb30BaHUS UMEIOIIEICS TporpaMMEbI Kadenpsl Bepmukanvhsii anna-
pam ee cienyeT 3arpy3uTth B OBM (He00X0IMMO UMETh HaBBIKM PabOThI C MPOrpaM-
mamu B cucreme MathCAD). PesynbraThl pacdera TOJIIMHBI CTEHKH KOpIyca H
JHHI HeoOXoauMo ckomupoBaTh M nepenectd B Word. ITomydeHHbIe pe3ynbTaThl
HEO0OXOIMMO CPaBHUTH C pacueTaMH, TPOBEICHHBIMU Ha 3aHATHIX Ne 6,7.

KonctpynpoBanue, MatepuaibHOEe 0OPOpMIICHUE U TPOYHOCTHBIC PACUETHI O3~
BOJISIIOT pa3paboTath uepmedic 06uieco 6uda MacCoOOOMEHHON KOJIOHHBI ISl 0(hOpM-

JICHHUA 3aKa3a Ha U3roTOBJICHHC.
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KoHTpoJibHBIE BONPOCHI

1. Jns xakux 1ieseil mpoBOAST MPOYHOCTHOM pacueT KOJOHHBIX COCYJIOB U
arnmnapaToB?

2. Kakue Bubl Harpy30K YUUTHIBAIOT JIJIsl KOJIOHHOTO 000pYI0BaHUs?

3. Jlis KakuxX cOCTOSTHUM BEPTUKAJIBHBIX allapaToB MPOBOJAST PacUyeThl?

4. CouyeTaHue KakuxX Harpy3ok JJisi BEpTUKAJIbHBIX KOJOHH HauMeHee OJia-
TONPUSATHOE?

5. Jlns kakux nenen UCMonb3ylT Pe3yabTaThl MPOYHOCTHOIO pacdyeTa Ko-

JIOHHOTO 000py10BaHUA?
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IIpakTuyeckoe 3ansitue Ne 16. CTtpykrypu3auus npoekTa

NOCTPOEHHE JIepeBa pad0T, CTOUMOCTH, PellIEeHU, PeCypCcOB, MATPH-
bl 0OTBETCTBEeHHOCTH. CocTaBiieHHe e eKTHBIX Be0OMOCTel sl pe-
MOHTA OTAEJbHbIX BUJA0B TEXHOJOTHYE€CKOr0 000Py/10BAHUS.

Hean: IIpakTrdeckoe cocTaBiaeHUe Me()EKTHBIX BEJOMOCTEH I PEMOHTA OT/ACIIb-

HBIX BUJOB TCXHOJIOI'MYCCKOI'O 060py,Z[OBaHI/I$I.

Heﬂbio 3a0anull SIBISCTCS COCTaBJICHUE IIG(bGKTHI)IX BGI[OMOCTCﬁ PEMOHTAa HAOCHO-

BE TUIIOBOW HOMEHKJIATYPHI.
SAJAHUA I CAMOCTOSATEJIBHOI'O BBITIOJIHEHU A

3a1aHus BBIOJHAIOTCS 110 BapuanTaM. HeoOxommumo:

1. IMomy4yuTh OT MpemnojaBaTeIs 3aJaHUe Ha OTHOCUTEIILHO HE CII0KHOE
obopymoBaHue.

2. M3yuuth 1o [12] THIIOBYI0O HOMEHKJIATypy pabOT TEKyIIEro PEMOHTa Ha
KOHKPETHBIN O0BEKT.

3. CocTaBUTH BEOMOCTh JI€(EKTOB, HCIIOJIB3Yys (hOPMY, IPUBEIACHHYIO HIKE.
KoHTpoJibHBIE BONIPOCHI

1. Jlnsa kakux 1enen CoCTaBIAIOT BEOMOCTh Ae(eKTOB 000pY10BaHMS?

2. Uem OTIIMYAIOTCS TEKYIIUH M KAaTUTAIbHBIA PEMOHTHI?

3. UTo MOHMMAIOT MOJ| TUTIOBOM HOMEHKJIATypOl pabOT TEKYIIETro WA Ka-
MUATAIBHOTO peMOHTa?

4. KTO cOCTaBIISIET, M KTO YTBEPKAACT BEIOMOCTh I€PEKTOB 000PYyI0BaAHUS?

5. Kakue nomonHuTeIbHBIE JOKYMEHTHI COMPOBOXKAAIOT J1e(EKTHBIE BEIO-

MOCTH Ha PEMOHT 000py10BaHUSs?
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@opma 3

[Ipeanpusitue (00beAMHEHUE) YTBepxkaaro:
Lex (cTpykTypHOE TIO/Ipa3iesieHue) ['aBHBIN MeXaHUK (IHEPTETHUK)
o’.C— » 20_F'
BEJAOMOCTb JE®EKTOB
Ha PEMOHT MHBEHTapHbIN Ne
(BUI peMOHTa) (HauMeHOBaHHE 000PYAOBAHUS)
HaumenoBanue arperaroB, y3moB u jae-|Ne ueprexxa |HeoOxomumbie MaTepuansl U 3a4acTu OtBercTBeHHBIM  McnonHU-| [[pumeuanue
Tallell, MNOJJIEXKAIINX PEMOHTY, Iepe- HAaUMCHOBa- | CJL. H3M. KommuecTBo | T€/b PEMOHTA (IOJDKHOCTB,
YeHb JIe(HEKTOB U MEPONPHATHH IO HX Hie ¢$.1.0.)
YCTPAHEHUIO
1 2 3 4 ) 0 I
IIposepui HavansHuk nexa
Crt. umxenep Oropo [P PykoBonuTens pemoHTa (Mexa-
HUK TIeXa)
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IIpakTuyeckoe 3ansaitue Ne 17,18. MeTtoabl mocTpoeHus ceTe-

BbIX MoJIeJIell M AMarpaMm MnpeaiecTBOBAHUS.

Odopminenne TuTyabHOro gucra. Ogopmiaenue oudaunorpadu-
yeckoro cnucka. Ilpasuia ogpopmiienus radaun, rpapukos,
auarpamMm, cxeM. CTpyKTypUpOBaHUE AaPTyMEHTAIMU Pe3yJib-
TAaTOB MCCJIEJOBAHNS HA OCHOBE COOPaHHBIX JaHHBbIX. TpedoBa-
HHSI K U3JI0KEHHUI0 Pe3yJbTATOB Pad0Thl HAJ HHAMBUIYAJb-
HbIM IIPOEKTOM Yepe3 CTaTbi0. AHAJIN3 TEXHUYECKOH JOKYMEH-
TALMM,MOATOTOBKA 3asiBOK HA MPUOOpPETEHHE U PEMOHT 000PY-

J0BaHUSA

I.[e.m;: HpaKTI/ILICCKOG HN3YyUCHUC peMOHTHOﬁ AJOKYMCHTAIINN JJIsI OTACIIBbHBIX

BHJIOB TEXHOJOTUUECKOTO 000pYAOBAHUSI.

HeﬂblO 3a0anutl IBISIETCS 3HAKOMCTBO C IICPCYHCM U O6paBI_IaMI/I JOKYMCHTOB,

COCTABJICMBIX IIPpHU ITOATOTOBKC U IIPOBCACHHUHN PCMOHTHBIX pa60T JJIs1 IIPOMBIIIIIICH-

HOT'0 000pYAOBaHUS.

[lepeyeHb TOKYMEHTOB, TPUMEHSEMBIX NPH OPTraHU3ALMK PEMOHTHBIX PadoT,

npuBeJieH B Tabnmie 17.1.

Tabnuua 17.1 - [lepeyeHb peMOHTHBIX JOKYMEHTOB

No HanmenoBanne nokymeHTa
n/m
1 2
OT1aes riIaBHOTO0 MeXaHMKA
1 | TuTynbHBIN CIIMCOK HA KAIMUTAIBHBIN PEMOHT OCHOBHBIX (DOHIOB
2 | AKT Ha yCTaHOBJICHHE (M3MEHEHHUE) KaJICHIapHOT'O CPOKA PEMOHTA
3 | AKT Ha ciady 00OpyIOBaHMS B KAlTUTAIbHBIM PEMOHT
4 | Homenknatypa 000pyAOBaHHs, Ha KOTOPOE PACHpOCTPAHSETCS METOJ pe-
MOHTA M0 TEXHUYECKOMY COCTOSIHUIO
5 | BemomocTh ne(heKTOB Ha KaUTaIbHBIA PEMOHT
6 | PeMOHTHBIN )XypHa 10 y4eTy MPOBEACHUS peMOHTa 000pY10BaHUs
7 | F'omoBol rpaduk MIaHOBO-TIPEAYNPEIUTEIBHOTO PEMOHTa 000pYA0BaHUS
8 | Mecsunblii 1aH-TpaduK-O0TYET PpEMOHTA 000PYTI0BaHUS
9 | AKT Ha cla4yy B OCTAaHOBOYHBIA PEMOHT MPOU3BOACTB XUMUYECKON MPOAYK-
105051
10 | Akt Ha mpuemM 00OpyAOBaHUS U3 KAMUTAILHOIO PEMOHTA
11 | AKT Ha IpUEMKY B IKCILTYyaTALMIO U3 OCTAHOBOYHOI'O PEMOHTA IPOU3BOJICTB
12 | IIpoekT rpaduka 0OCTaHOBOYHBIX PEMOHTOB MPOU3BOACTB XUMHUUYECKOU IMPO-
TYKIHAH
OT1aes TeXxHUKH 0€30IIaACHOCTH
13 | Hapsiia Ha mpou3BOACTBO PEMOHTHBIX PaboT
14 | Hapsig-nonyck Ha npoBeJieHue padoOT CTOPOHHEN OpraHu3alfei




15 | Pa3pemieHue Ha MPOU3BOJICTBO OTHEBBIX padOT

16 | Pa3pemienue Ha mpoBeCHIE OTHEBBIX PaOOT BO B3PHIBOOIACHBIX 00BEKTAX
17 | N3BenieHue o NpoOBEIEHUH OTHEBBIX pabOT

18 | Hapsig-nonmyck Ha mpoOU3BOJICTBO Ta300MACHBIX paboT

19 | Hapsig Ha mpon3BOACTBO pabOT BOIM3U JSHCTBYIONIUX BO3AYITHBIX JTMHHMA
AJIeKTpoIepeaay

byxraarepus

20 | laBeHTapu3aliioHHas OMKCH

21 | uBeHTapHas KapTOUYKa yueTa OCHOBHBIX CPEACTB JUIsi 000pyAOBaHUS

22 | AKT npueMKH padoT, BHITIOIHEHHBIX MOJIPSIHBIM CIIOCOOOM

23 | AKT BO3BpaTa MaTepuUaioB, MOJYYCHHBIX TIPU pa30oOpKe U JIeMOHTaxe 000-
PYJIOBaHHS

24 | Haknamnaast Bo3BpaTa MaTepuaia

25 | AKT mpueMk# paboT, BEITOTHEHHBIX XO3SHCTBEHHBIM CIIOCOOOM

26 | AKT Ha 3aMEHY 3aMlacHbIX YacTel Mo UMIIOPTY

27 | AKT Ha pacxo/l ChIpbs, JIEKTPOIHEPTUU

28 | AKT JIUKBUJAIIMU OCHOBHBIX CPEJICTB

HavaabHuK cMeHbI TEXHOJOTHYECKHUX 1[€X0B

29 | CMEHHBII XKypHaI M0 YYETY BBIBICHHBIX e()EKTOB U PabOT TEXHUYECKOTO
o0cCITyKUBaHUS

30 | XKXypnan cnaun 000pyIOBaHMS B PEMOHT ¥ IPHEMa U3 PEMOHTA.

PemonTtHas nokymenranusi CucteMbl TEXHUUECKOTO 00CITY)KMBaHUsI U PEMOH-
ToB (CTOuUP) 060pynoBanus MakcumanbHO yHU(pULIMpOoBaHA. CUCTEMOM Mpeay-

CMaTPUBAIOTCS TUIIOBBIE (POPMBI TOKYMEHTOB, YACTUYHO MPEACTABICHHBIX HIKE.
SAHAHUA I CAMOCTOATEJIbBHOI'O BBITIOJIHEHU A

Heobxoaumo: 1. U3yuuTh nepedyeHb peMOHTHOM AOKyMeHTauuu. 2. M3yuuTh
PEMOHTHBIC IOKYMEHTHI Ha 00BEKT Benmunamop oymweesoti. 3. COCTaBUTh KpaTKUN

KOHCIIEKT 10 U3yYEHHOMY MaTepuaiy.
KoHTpoJibHBIE BONIPOCHI

1. Yro nmonumarot nog CHCTEMON TEXHUYECKOTO OOCITYXHBAaHUS M PEMOHTA
IIPOMBIIILJIEHHOT'O0 000pYI0BaHUSI?

2. C KakuMH LEJSIMA TPOBOJAT TEKYIIMI U KalluTalbHBIA PEMOHTHI 000pY-
IOBaHU?

3. Kakue (pyHKIUN BBITOJHAIOT PEMOHTHBIE TOKYMEHTHI?

4. B xakux moapas3aeNeHusIX MpearnpHusITHs COCTaBISIIOT JOKYMEHTAIUIO, CBS-
3aHHYIO C PEMOHTOM 000pY10OBaHUS?

5. IlepeuncnuTe OCHOBHBIE PEMOHTHBIE IOKYMEHTHI JIJ1s1 000pY0BaHMUS.
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Hpeanpusatue AO «KomOunar...»

Ilex Ne 3A

CMEHHBIN )KYPHAJI

0 Y4eTy BbISIBJIEHHBIX JAe(eKTOB U PadoT exxeMeCTYHOr0 TEXHOJIOrHYeCKOr0 00CTyKUBAHUS
AQO «KomOuHar...», Ne 15

(HauMeHOBaHUE MPOU3BOJICTBA, CXEMBI)

JlaTta 1 9acel

HanmenoBanue
o0opymoBaHus U
HOMEp I10 CXeMeE

[Tepeuens npoBeaeH-
HBIX paboT MO TEXHOJIO-
THYECKOMY OOCITYKH-

Onucanue BBISBICHHBIX Jie-
(heKTOB WM HAPYIICHHUH Mpa-
BWJI TEXHUYECKOW IKCILTya-

IMoanuce nui@a, OTBETCTBEHHOIO 3a
ycTpaHeHue 1e()eKTOB U BBITOJIHE-
HUE padoT MO TEXHHUYECKOMY 00-

IHoanuce
HaYaJIbHUKA CMe-
HBI (MacTepa)

BaHUIO Tanonuu O60py,HOBaHI/I$I CJIIY’KHUBAHUTO
1 2 3 4 5 6
13.01.99 Bentuiiarop | IlpoBepka coctos- | Tpemuna Ha HapyxHoM | Cugopos C.C. beikos U.N.
15-00 yac. | lyteeBoit Ne | HUS HOIIIMITHUKOB | KOJIBIIE MOIIAITHAKA
15
19.01.99 Bentunstop | PeBuzus Myt | buenue xectkorr mydTthl | Cumopos C.C. brixos N.N.
10-00 gac. | yteeBoit Ne | crieruieHus 6onee 0,02 MM 1o TOpITY

15

nu Oomee 0,03 MM 10

OKPYHOCTH

64




Hpeanpusatue AO «KomOunar...»

Ilex Ne 3 A

PEMOHTHBIN ) KYPHAJI

0 Y4eTy IPOBeIeHHOT0 PeMOHTA 000Py/10BaAHUSA

Haumenosanue ooopyoosanus Benmunamop oymewesoit B/[H - 10
Homep nmo3uiinu no TeXHOJOTUUECKOM cXxeme

15
WNHBeHTapHBII HOMED 031031
[Taciopt
Bun u nara pemonTa wm TO | ®aktuyecku orpadboTano yacoB | KpaTHoe onucanue npoBeneHHbIX | Damuius 1 moanuck pykoBo- | [Ipumeuanue
Hayajuo KOHeIl 1ocje MpeablIylero peMoHTa paboT, BHIOJHEHHBIX P pe- JUTENs] PEMOHTHOTO 110/Ipas3- (Ne Bemomo-
(TO) (uncmutens) u mpoctoii B | MoHTe (TO), mnm HoMepa no3u- | JaeneHus (MeXaHUKa WU SHEp- | CTH nedex-
pemonte (TO) (3HameHarenb) LU U3 TUIIOBOM BEJOMOCTH Jie- | TeTHKa Iexa, MacTepa LIeHTpa- | TOB, aBapuii-
(bexToB JIN30BaHHOW PEMOHTHOM HOTO aKTa)
CILYKOBI)
1 2 3 4 5 6
TP TP 3aMeHa IMOAIIMITHUKOB Kaue- HWBanos 1N.N. Ne 1 JIB
21.01.99 22.01.99 14401/8 Hus, Ne 4
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Ipeanpusatue AO «KomOMHAT...»
Ilex Ne 3 A

I'a. mexanuk (3HepreTuk) 3urniasman H.D.

« 21 » suBaps 1999 r.

BEJJIOMOCTH JE®EKTOB

Ha xanuranbsblil pemont: Bertunsatop ayreeBoit BJIH-10 uns. Ne 031031

(HauMeHOBaHKE 000PYIOBAHUS)

HaumeHnoBaHue arperaTos, y3J10B U jaeTtanel, noaie- | Neuep- Heo6xoanMele MaTepuaibl U 3a14acTi OtBerctBen- | Ilpumeua-
KaIllUX PEMOHTY, IePEUYCHb Ne()EKTOB U MEPOTIPUSATHH | Texka HaumenoBanue Exn. | K-Bo | HbI ucnog- HHE
10 UX YCTPAHEHUIO U3M. HUTEJb pe-
MOHTA
1 2 3 4 5 6 7
1. Ilpou3Bectu 3aMeHy II€CTEPEH 3 [ecrepus IIT. 8 Koros B.H.
2. IlpousBecTyn 3aMeHy KpeIUIEHHUH JeTaiei poTopa 2 Cko0a, 00ThI T 12 Koros B.H.
3. IlpousBect 3aMeHy TOPLOBBIX W JaOUPHUHTHBIX 8 TopuoBble U TaOUPUHTHBIE YIUIOT- | IIT. 4 Kotos B.H.
YIJIOTHEHUH HUTETN
4. ITpou3sBecTy 3aMeHy MOAIINITHUKOB KaUeHUS 7 ITonmmnHuK KaueHus mr. | 10 Kotos B.H.
5. IIpousBectn 3aMeHy 0aOOMTOBON 3alMBKH IOJI- 6 ba66uToBas 3anuBka b-16 KT. 1 Koros B.H.
IIMITHUKOB
6. [Ipon3BecTr peBU3HIO IEEK POTOPA 9 3auncTKa, IPOTOYKa, NIITH(OBKA 3 Kotos B.H.
7. IIpou3BecTu peBU3HUIO BAJIOB PEIYKTOpA 10 I"a3o0Bas cBapka Bajia peiyKTopa 1 Kotos B.H.
8. 3aMeHa TpyOHOTO MyYKa XOJIOMIbHAKA 12 TpyOxu, 3MeeBUKHI IT. 1 Kotos B.H.
9. IlpousBectu 3aMeHy 3yOUaThIX Map peayKkropa 13 3yOuatble mapbl peyKTopa IIT. 8 Koros B.H.
10. IpousBecTn 3aMeHY MOIYyMY(HT 15 Hannaska nonymy¢Tsl IT. 3 Koros B.H.

Havanenuk nexa Ilerpos I1IL
PYKOBOIII/ITCJ'H: PEMOHTHOI'O TIOAPA3ACIICHUA (MCXaHI/IK HJIN SHEPTCTUK

nexa, MacTep HCHTPAIIM30BAHHOT'O PEMOHTHOT'O nonpa3,ueneHH51)

ITposepu:
Wnxenep 6ropo T1ITP
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CornacoBaHo:

I'n. suepreruk lHykypman C.A.
I'n. mpubopuct Adpamos B.C.
Hau. I[ITO ®pun C.B.

I'n. mexanuk 3urmwisman H.D

Y1Bepxaaro:
I'11. mHX)enep npeanpusaTus
Cemenos B.H.

« 22 » nexabps 1998 r.

IrOJ10BOM I'PAD®UK

IUTaHOBO-TIepuoandeckoro pemonta u TO obopynoBanus mexa Ne 3 A na 1999 r.

Haumenosa- | Husen- | [latau | Hopmartussl pecypca Hopmatussl I'padux pemontos u TO T'omosoit | T'omosoit
HUE 000py- | TapHBIH | BHI MEXIYy peMOHTaMH M | mpoctosiBpe- | 1 | @ | M| A M| U | U | A | C| O | H| X| npocroii | ¢oHnzpa-
JIOBaHUA U HOMED mo- TO, u moute n TO,u | H | E | A IT 1 AIO IO B E | K1 O E | gpevon- 0ouero

B B P P n|iH|J r H|T A K
Ne no3uruu clen- AlrplT!|E bl lvliTlalg| al Ten TO, BpEMEHHU,
I10 TEXHOJIO- HETrOo P A I C 9 B P B 9 9
THYECKHN pe- b | T b T|B|P|b|P
cxeme MOHTa b P b b
TO b
KP TP | TO | KP | TP | TO
1 2 3 4 5 6 7 8 91111111 11|11 1|2]2 22 23
0|1(2|3|4|5|6|7]8|9|0]1
Bentuns- 031031 | 21.12. | 17280 | 1440 | 72 | 80 | 8 2 |T T T T T T 24 8568
TOp yThe- 1996 0 0 0 0 0 0 0
BOI1 T T T T T T 48
BJH - 10 p p p p p p
Ne 15 72

VYcioBHBIE 0003HAYECHUS

KP — xanutanbHbIi pEMOHT
TP — Texymuii peMOHT
TO — nepuonuyeckoe TeXHUYECKOE 00CTyKUBaHNE

Hauvansnuk nexa Ilerpos I1I1.
PykoBoauTeNb PEMOHTHOTO MOJpa3/ieneHus (MexaHuk 1exa. HauanbHuk
y4acTKa WIM MacTep LIEHTPATU30BaHHOM PEMOHTHOM CITy ObI)
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CTpyKTypa pPEeMOHTHOI0 IIUKJIA

O6opynoBanue [Tepuoauunocts pemonta, TO (unucnu- TpynoeMKOCTb OJJHOTO
(Tum, mapka) TEJb) U MPOAOJIKUTEIBHOCTD IPOCTOS TOuP
(3HamMeHaTenp)
TO TP K TO TP K
BenTumstop ay- 720/ 2 1440/ 8 17280/ 80 1,8 20 102

THEBOM ITPOU3BO-
nutensHocTh 600
Mg

B/IH-10

M 1:1000

K TP TP TP TP TP TP TP TP TP TP TP K

TO TO TO TO TO TO TO TO TO TO TOTO
1440
| 17280

™ !

Crpykrypa pemoutHoro nmukiaa — K -23TO -11TP - K
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AKT Ne 3
oT « 21 » suBaps 1999 r.
Ha cJjauy 000pYyIOBAaHUS B KAITUTAIbHBIA PEMOHT

BenTunsarop nyrbeBoH
HanMEHOBaHHUE 000PYIOBaHU

Hacrosiiumit aktT coctaBieH IpeACcTaBUTEIEM AOQO «PemTexHuka»

HAaNMMCHOBAaHHUC
MY — 1. IJIaBHBIN MEXaHHUK
PEMOHTHOTO MPCANPUATUA, IOAPA3ACTICHUA JOJLKHOCTD
WBano U.U. c onHoi#t cToponsl u nipeactaButeneMm _ AO «KomOuHarT...»
hammmms

nmex No3 A
HaNMEHOBaHHE MPENNPHUATHS, OPTaHU3aINH, [IeXa (3aKa34nKa)
HavanbHUK 1exa [lerpos [I.I1 ¢ apyroii, o ToM, 4TO MPOU3BEICHA CIada
JOJI2KHOCTB, (1)8.MI/IJ'II/I$[

B KallUTaJIbHbBIA PEMOHT Bentunarop ayreeBoit BJIH — 10 No 031031
HaMMCHOBAaHHUC 1 HOMED O60py,[[OBaHI/I$[
racnoptT Ne -- dbopmyisap Ne --
MPY HAJIMYWH [TACTIOPTA P HATHYUHU PopMyJIsipa
HapaOOTKa ¢ HavaJia HKCILTyaTalluy WK OT MOCJIETHETO KaUTAILHOTO PEMOHTA
17280 TEXHHUYSCKOE COCTOSIHHE, KOMIUIEKTHOCTD
MalllMHO-arperaTro-4achbl U T.II.
U TIPUHSTHIE MEPHI 110 T/0 Bentunarop ayteeBoit BJIH — 10
HaMEHOBaHHE 000PYAOBaHUS
COOTBETCTBYIOT ['OCT 11442 — 74
HaUMCHOBAHUC U HOMEP HOPMATHBHO-TCXHUYCCKOU
AOKYMCEHTAIMU
3akioueHue Bentunsatop nyreeBoii BJIH — 10
HanMMCHOBAaHUC 060py,HOBaHI/I$I
B KallUTaJIbHbI PEMOHT MIPUHSAT 21 suBaps 1999 rona

Jlata IpUEMKHU
HE IPUHAT

YKa3aTb OTKJIIOHCHUS OT HOpMaTHBHO'TeXHquCKOP’I

AOKYMEHTAIIUU

Y WJIM IPYTUE NIPUYMHBI OTKa3a OT IPUEMA B PEMOHT

IIpencraBurens pEMOHTHOT'O IIPEANIPUSITHUS Npanos N.U. (moxpaznene-

HUS)
MHOJITUCH
[IpencraBuTenb 3aKka3zynka IlerpoB IL.I1.
OJITNCH
M.IL
PEMOHTHOTO
NPEINPUITHUS
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AOO «Pemtexauka

(mpennpusiTUE, OpraHu3aIys)

DOOPMA Ne OC-3 xB

YT1Bepxaaro:

WBanos U.N.

(moamUCh PYKOBOIUTEIS)

Kon HOp}II[KOBBII;'I HOMEDP «25» SAHBapA 1999 r.
CTPOKHU JTOKyMEHTa B mayke 12
AKT
Ha IPUEMKY OﬁOpyIlOBaHI/Iﬂ H3 KallUTAJIBHOT0 PEMOHTA
« 25 » auBaps 1999 r.
[Toxgpaz- | I'pynma | Kon ananu- HuBen- CwmerHas Cwmernas CunreTnueckuit
JeIIeHUE THYECKOTO TapHBIN CTOMMOCTh | CTOHUMOCTH cuer
yuera HOMEp KaIuTaib- PEKOH-
HOTO pe- CTPYKITUU
MOHTa
nebeT | KpeauT
1 2 3 4 5 6 7 8
Lex 2 002 031031 7,500 1,200 - -
Ne 3A

AO «KomOwnHar...»
(Ha3BaHME OOBEKTA)

ITo 3akazy Ne 3

Haxonuics B maHOBOM (HEIJIAaHOBOM) KallUTAIbHOM PEMOHTE (PEKOHCTPYKIIHS,
mozaepHuzanusi) ¢ 1 suBapsa 1999 r. no 30 saBaps 1999, T.e. 30 nueii [Ipeny-

CMOTPEHHBIE BEJOMOCTb Je(hEeKTOB padOThI IO KAaUTATbHOMY PEMOHTY (PEKOH-

CTPYKILUU, MOJEPHU3AINH ) BBIIIOJIHEHBI MOTHOCTHIO (HE MOJTHOCTBIO)

(YKa3aTp, 4TO UMEHHO HE BBIIIOJIHEHO)

[To okOHYaHWY KaMUTATLHOTO PEMOHTA (PEKOHCTPYKIIUU, MOJICPHU3AINH ) 0OBEKT
MPOIIEI UCTIBITAHUE U CJIaH B IKCIUTyaTalluIo.

N3MeHeHns1 B XapaKTepUCTHKE OOBEKTa, BhI3BAHHBIE PEKOHCTPYKIIMEH, MOJIEpHHU3a-
uen

70



K akty npunararorcs cieayromue JOKYMEHTBL:
1. Cmera Ha peMOHT

2. TlepedeHb BBITIOJIHEHHBIX Pa0OT

Cnan rimaBabIil Mexadnuk MBanos 1. .

(TOMKHOCTH, (haMIITHS, U.0.) (moamucs)
[Tpunsn nHavanbHUK 1exa Ilerpos ILI1.
(momKHOCTD, (haMuITHs, 1.0.) (moamnuce)

CnpaBka

CmeTHast CTOUMOCTh (PaKTUUECKHU BBIMIOJHEHHOTO 00beMa padoT:
KanuTajapHoro peMonTa 7 Thic. 500 pyo.
PEKOHCTPYKIUH, MojiepHu3anuu 1 Toic. 200 pyo.
Hauvansuuk nmanosoro otaena Cugopos C.C.

dakTU4ecKas CTOUMOCTh KalUTalbHO-

ro pemonTa 7 ThIC. 500 pyoO.

PEKOHCTPYKIUH, MojiepHu3anuu 1 toic. 200 pyo.
I'maBusiit (cTapmmii) Oyxrantep Llykypman 1U.W.
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YT1Bepxkaaiw:
Boakos B.B.
« 20 » suBapsa 1999 r.
CoraacoBaHo:
« 20 » suBapsa 1999 r.

PA3PEIIEHME Ne
Ha MMPOBEICHNE OTHEBBIX paboT

1. Ilex, 00beKT, OT/AEICHHE, YYACTOK AO «KomoOuHar...» Llex Ne 3A

2. MecTo pa6oTbl BeHTHJISITOP 1yTheBoiit BHJL — 10, mogaya Bo3ayxa aJisl TEXHHYECKHX IeJiei
(anmapart, KOMMYHMKAaIUs M T.I1.)

3. Coaep:xanue padboTsbl KaNUTAJIbHBIIA PEMOHT

4 Jlata mpou3BojacTBa padot « 21 » suBaps 1999 r. ¢ 10-00 gac. no 12-00 gac.

5. OTBeTCTBEHHBI 32 MOATr0OTOBKY K OrHEBBIM paﬁoTaM

HayajJbHuK nexa Ne 3A Ilerpos ILII.
(10J5KHOCTB, (.1.0.)

6. OTBeTCTBEHHBIIi 3a MpPoBeeHHE PAdOT
opuragup Cmupnos C.C.
(10J3KHOCTD, (.1.0.)

7. IlepeyeHb M MOCJI€I0BATENbHOCTh MOATOTOBUTEIbHBIX MEPONIPUSITHI U Mepbl 0€30MacHO-

CTH TP BBIMOJTHCHUH OTHEBbIX paﬁoT:

HanmenoBanue MmeponpusiTuii DaMuIus UCIIOJTHUTEIS, J0KHOCTD
a) IpHM NOATOTOBUTEJIBHBIX padoTax
- 00eCTOYMTDH JJIeKTPOABUTATEJIb Kunn6a H.H. 3nexTpux
- OTCOCMHHUTDL BO3AyXOAYBbI Poros B.I1. MexaHMK BEeHTHISIIMOHHUK
- OTCOCJUHUTH BOJONPOBOJ Cypkos C.C. ciecapsb

0) NpM NpoBeJIeHNH OTHEBBIX PadoT
- IPOBECTH NMPOAYBKY BO31yX0BOJa Poros B.II. MexaHHK BeHTHJISAIIMOHHHUK
- IPOBECTH NMPOMAPKY BO31YX0BO1a Poros B.II. MexaHHK BeHTHJISAIHOHHHUK

B) YacTora oT60pa npod Bo3ayxa
- oquH (1) Cupnoposa C.C. 1a6opanTt

HavanbHMK mexa erpos ILII. (moamucek)
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9. Cocrtas Opurajbl 1 0TMETKA O MPOXO0KIEHUH HHCTPYKTAKA

Ne D.1.0. Ipodeccus Hoanucsb HHCTPYK- IHoanucey npo-
n/n THPYEMBIX O MPO- BO/IMBILET0 UH-
XO0K/IeHUM HHCTPYK- CTPYKTAXK
Taxka
1 | Cmupnos C.C. Opuraaup CMmupHOB
2 | Ky3bkun K.K. cjecapb Ky3bkun

10. Pe3yabTaT aHajau3a BO31yxa

Jata | Bpemsa | Mecto oroopa npo6 | Konnenrpauusi | Iloanucek jabo- | [Ipumeuanue
paHTa

21.01. | 10-00 BO3/1yXONPOBOJ OTCYTCTBYET CugopoBa

1999

11. MeponpusiTusi, IpeayCMOTPEeHHbIE B 11.7-a BHINOJHEHbI
20 ssuBaps 1999 rona, nayaasnuk uexa Ilerpos ILI1.

(1aTa. MOANMCH JIMIA, 0OTBETCTBEHHOI0 32 MOATO0TOBKY OTHEBBIX padoT)

12. PaGouee MecTO MOATOTOBJIEHO K NMPOBEIEHUIO OTHEBBIX PadoT

20 ssuBaps 1999 roaa, 6puragup Cmupnos C.C.

(z[aTa, MNOANUCH JIMIA, OTBETCTBCHHOI'O 32 BCJICHUEC OTHEBLIX paﬁOT)

13. Pa3pemaio npon3BoCTBO OTHEBBIX padoT
20 ssuBaps 1999 roaa B 10-00 yac.
(naTa, Bpems, NOANKCHh HAYAJBLHUKA [€Xa)

COTI'JTIACOBAHO: IlpeacraBure/ib MOKAPHOH OXPaHbI 20 siuBaps 1999 r., KpaBuyk

P.B.

(maTa, noaANUCH)

14. Pa3pemienue npoaJIeHO HA « » 1999r.¢ yac. 10 yac.
OTBeTCTBEHHBI 32 NOATOTOBKY K IIPOBEICHHMI0O OrHEBBIX padoT Ilerpos
ILII.
(moanucn)
OTBeTCTBeHHBIH 32 MpOBeJeHHE OrHEeBbIX PpadoT CvmupHoB
C.C.
(moamuck)

Havaabuuk nexa Ierpos ILIIL.
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1984 — 301 c.
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H.M.. — MockBa: Poccwuiickuii yHUBEp-CcUTET IpYyKObl HapomoB, 2018. — 68 c. —
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ACB, 2014. — 160 c¢. — 978-5-8265-1241-8. — Pexum pocrymna:

http://www.iprbookshop.ru/63855.html
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Pexxum nocryna: http://www.iprbookshop.ru/78442 . html
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