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CIIMCOK HCIIOJIb3OBAHHBIX NCTOYHHUKOB........................
[TPOEKTHOE MOJEJIMPOBAHUE U ITPOTOTUIIMPOBAHUE



BBEJIEHUE

Iean v 321244 0CBOEHHS IHCUHUIIHHBI
Henb ocBoenust quctumiuHbl «[IpoekTHOE MoIeTMpOBaHUE U TPOTOTUIIHPOBAHUEY SABIIsIETCS (HOpMUpPO-
BaHHUe y 00yvaromuxcs CIOCOOHOCTH OpraHM30BaTh MPOBEACHHE HAYYHO-HCCICA0BATEIBCKIX M OMBITHO-KOHCTPYK-

TOPCKHX pa3pabOTOK MO OT/ENBHBIM pa3ziesiaM TeMEI.
321,[[3.‘-11/1 OCBOCHUA JUCHUIIIIMHBI:
— c(opmMupOBaTh CIIOCOOHOCTH OPraHM30BaTh MPOBEICHHE HAYYHO-HCCIECIOBATEIBCKIUX U OMBITHO-KOHCTPYK -
TOPCKHUX pa3pabOTOK MO OTACIBHBIM Pa3/iesiaM TEMBI.

Komnerenuun odydawouierocsi, opMupyembie B pe3yJibTaTe M3y4YeHUs1 TUCHMILINHBI:

Kon, hopmymmupoBka KOMIIE-
TEHIIUU

Kon, hopmynmpoBka HHAUKATOPA

[Tnanupyemsbie pe3yabTaThl 00YUCHUS MO
TUCIUTUTHHE (MOIYITIO), XapaKTEPU3YIOIIHe
aTarnbl OPMHUPOBAHUS KOMIIETCHIIUMN, HH U~

KaTopoB

IIK-2 CmocobeH opraHmso-
BaThb MpPOBEACHHE HAay4HO-
HCCIIEZIOBATENbCKUX u
OIIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK IO OTAEIHLHBIM
paszenam TeMbl

HNUA-1 ocymiecTBisier MpoBEICHHE
paboT mo 00pabOTKe W aHAIU3y Ha-
YYHO-TEXHHYECKOH WHpOpMamuu H
Pe3yIbTaTOB UCCIIEAOBAHUMA

Iloporosslii ypoBeHb

IMOHHUMAET MCTOAbL pa6OTLI C MHHOBAITMOH-
HBIMH NPOCKTaMH, HUCIIOJIb3Ys 0a3oBBIE Me-
TOJIBI MCCIIEIOBATEIILCKOM JIeATEIHLHOCTH
IoBbIIEHHBIN YPOBEHD

IMMOHHUMAET MCTOJBI IIPOBCACHMA IIATCHT-
HBIX HCCIIENOBAHHHA C LENBI0 0OecreueHust
MMaTEHTHOM YHCTOTHI HOBBIX IIPOCKTHBIX
pelmieHH ¥ WX TATEHTOCIIOCOOHOCTH C
OIpeaCJICHUEM IMOKa3aTejae TEeXHHUYSCKOIro
YPOBHA IMIPOCKTUPYCMBIX I/IS,I[CJ'II/Iﬁ

HM-2 ocyiiecTBiaseT BBIMOJHEHHE
OKCTIEPUMEHTOB W O(opMIICHHE
pe3yIIbTATOB MCCICIOBAHUIN U pa3pa-
00TOK

IoporoBblii ypoBeHb

HCNOJB3YeT paboThl C HHHOBAIUOHHBIMU
MPOCKTAMH, UCTIOJIB3YsI 6a30BbIC METO/IBI UC-
CIIeI0BATEIbCKOM eI TEILHOCTH
IloBbIlIEHHBIN YPOBEHD

HCNOJIB3YeT TMATCHTHBIE HCCICTOBAHUS C
LEeIbl0 00eCreueHUs] MaTEHTHOW YHCTOTBI
HOBBIX HpOCKTHI)IX peHIeHI/Iﬁ U UX IIAaTCHTO-
CMOCOOHOCTH C OTpeNeNiCHHEeM ToKa3aTeneit
TEXHUYECKOTO YPOBHS MPOCKTUPYEMBIX W3-
JIeit

HN-3 ocyuiecTBasseT MOATOTOBKY
AJIEMEHTOB JOKYMEHTALUH, IPOSKTOB
IUIAHOB W MPOTPaMM MPOBEICHUS OT-
JIEJIBHBIX 3TAIOB pa0boT

Iloporosslii ypoBeHb

HUCNOJIb3yeT HaBBIKH PaOOTHI HajJ WHHO-
Bal[MOHHBIMH TMPOCKTaMH, UCIONB3ys 0a3o-
BBIC MCTOIBI HCCHCHOBaTeHLCKOﬁ JCATCIIb-
HOCTH

IloBbIlIEHHBIN YPOBEHD

HCMOJIB3YeT IIaTCHTHBIC HWCCICAOBAHUA C
LECIBIO oOecrieyeHusT TMATEeHTHOM YHCTOTHI
HOBBIX MPOCKTHBIX pCH_ICHI/Iﬁ 1 UX IMAaTCHTO-
CIIOCOOHOCTH C OIIPE/ICJICHUEM IOKa3aTelen
TEXHUYECKOTO YPOBHSA IMPOCKTUPYEMBIX H3-
Jlenui

HAUMEHOBAHME IPAKTUYECKHUX PABOT

Tembr

Ne HanmenoBanue Tem AUCIHUIIIINHBI, UX KPATKOC

coJiepyKaHue

O0Bem yacoB W3 Hux mpakTudeckas

IIOATOTOBKA, 4aCOB
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3 ceMmecT

[paxtuueckoe 3ansatue Ne 1. Pemienune cutyarpion-
HBIX 3324 METOIOJIOTMYECKOI0 acIIeKTa UCCIEN0-
BaTEJILCKOU AESITCIILHOCTH.

1.5

[paktideckoe 3amstie Ne 2. PaspaboTka anro-
puTMa pabOoTHI HaJT MPOEKTOM.

[paxtuueckoe 3anstue Ne 3. CozgaHue HOBOroO
TIPOEKTA

[paxtideckoe 3arsTreNe 4. «3Be3M0YKH 0OTyMBI-
BaHUA (CXEMaTM4YeCKOe W300paKeHHe COCTaB-
JSIONMX TPOEKTa: AKTYaIbHOCTh, LENb, 3aauH,
TUIIOTE3a, NPEIMET U O0OBEKT MPOCKTa)»

[pakTraeckoe 3ansTue Ne 5. CocrtaBneHue miaHa
COOCTBEHHOTO FHICCITEJIOBAHUS:  (hOPMYITMPOBAHUE
TeMBI M COCTABJICHHE IUTaHa COOCTBEHHOTO FICCIe-
JIOBaHMST; OMpeeNieHne 00bEeKTa, TIPeaMeTa, el 1
331249 COOCTBEHHOT'O HAYYHOT'O ITOKCKA; OIpeese-
HHE OCOOCHHOCTH TPOOJIEMBI W THITOTE3BI COO-
CTBEHHOM HICCIICIOBATEITLCKON PabOTHI.

ITpaktueckoe 3anstue Ne 6. IloaroroBka
MIMCBMEHHOTO COOOLIEHHSI O TIpoIeccax HMHTerpa-
LMY B COBPEMEHHOM MHpPE (3KOHOMUKA, TTOTUTHKA,
KyJIbTypa) C MCIOJIb30BaHMeM ceTu Internet.

Ipaktraeckoe 3ansTENe 7. DopMyIMpoOBaHHE U
oopMIICHHE TEOPETUUYECKMX U MPAKTHIECKHUX
aCIIeKTOB MPOEKTHOU aestrenbHocTU. OdopmieHue
T1aHa paboThI Hajl MPOESKTOM.

Ipaktiaeckoe 3amstreNe  8.OdopmieHne Onb-
JIHOTpadUUecKoro CICKa.

[paktideckoe 3anstue Ne 9. TloaroroBka cooOtiie-
Hust «OO01we TpedoBaHks K 0QOPMIICHUIO TEKCTaY.

Uroro 3a 3 cemectp
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Wroro 3a 4 cemectp
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[Ipaktruueckoe 3ansiTueNe 17. Meroas! no-
CTPOGHUS CETEBBIX MOJICNICH U TUarpaMm
MPEAIISCTBOBAHUS
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[IpakTrueckoe 3amstue Ne 18. OdopmiieHue
tuTynpHOro  smcta.  Odopmienne  6muO-
nrorpaduyeckoro crnucka. PereHue THIOBBIX
3agau [IpaBuna odopmienus tabmuu, rpadu-
KOB, auarpamM, cxeMm. CTpyKTypupoBaHue
apryMEHTAIlMM Pe3yJIbTaTOB MCCIEIOBaHUS Ha
OCHOBE COOpaHHBIX JaHHBIX. TpeOoBaHMA K U3-
JIOKEHUIO PE3yJIbTaTOB PaOOTHl HAJ HMHIUBH-
JYaJIbHBIM TPOEKTOM Yepe3 CTATHIO.

Hroro 3a 5 cemectp
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CTPYKTYPA U COJAEP)KAHUE MMPAKTUYECKUX 3AHATHIA

YKa3aHus N0 TeXHUKe 0e30IaCHOCTH

Jlist 6e30macHOTO MPOBEICHUS MPAKTUUECKUX 3aHSITHH B KOMIBIOTEPHOM
KJ1acce HEOOXOIMMO:

— TIepe] HagaJioM paboOTHl MPOBEPHUTH 3a3¢MJICHHE B KOMITBIOTEPHOM KJ1acce;

— TIPOBOJUTH pabOTY TOJBKO B MPUCYTCTBUU JabOpaHTa;

— BBIIIOJIHATDH pa60Ty B CTPOI'oM COOTBCTCTBUU C MCTOANYCCKHUMHU YKAa3aHHUAMMU.

IpakTnueckoe 3ansitue Nel. PenieHue CMTyallMOHHBIX 32124 METO/10-
JIOTUYECKOI'0 aCIeKTAa UCCIEA0BATEIbCKON 1eATeJIbHOCTH.

IHon6op ¢punbTpoBanbHOro odbopynoBanus 3aMkHyToit XTC ¢ ucnoJb30-

Banuem yiementoB CAIIP

Heab: npuoOpeTeHre 3HaHUI U YMEHHI MO MPAKTUUYECKOMY HCIOJIb30BaHUIO
PaCUETHOrO METOJA UTEPALUM JJIS1 ONPEACIICHUS PEKUMHBIX ITapaMETPOB 3aMKHYTOU

XTC ga OBM.

L]envio 3a0anuii ABIAETCS OI00P TUIIOBOTO (PHIIBTPOBATHLHOTO 000PYI0BAHUS
JUTSL peajiu3alliy Mporiecca TEXHOJIOTHYECKOro y3ia.

Bomnpocs! st 00cyxaeHust

Heo6xonumocts B pacdete aseMeHToB X TC MeTo10M UTEpaIui.
KakoBbI anroputm u CymHOCTh pacyeTa METOIOM UTEPALIH.
Kakue nanHpie HEOOXOAUMBI JIJIsl TPOBEICHUS PacueTOB?

Kakue cpenctBa MOTYT OBITh HCTIOJIB30BAHBI JJI POBEJCHUS PACUueTOB?

A e

AJIEKBaTHOCTb Pacy€TOB METOJIOM UTEPALIHM.

MeTtoauuyecKkue peKOMeHIauumn

I[JIH IMOATOTOBKH K IIPOBCIACHUIO pa6OTLI HCO6XOI[I/IMI>I 3HaHUA TCOPCTHUUCCKHUX
MaTCpUuaJIOB, CBA3AHHBIX C CO3JdHHMCM aJITOPUTMOB U Moz[eneﬁ TCXHOJIOTHYCCKOI'O

pacueta 3amkHyToM XTC Ha OBM.



B kadecTBe TEXHOIOTMUYECKOTO Yy3J1a UCIIOJIB3YETCA MOACHUCTEMA, ITPUBCACHHAA

Ha pucyHke 1.1.
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Pucynok 1.1 — Cxema k pacuery nmapametpoB 3aMkHyTOM XTC

HcxogHoe BemecTBO MOCTYINAeT B annapaT-pacTBOPUTENbL | B KOJIMYECTBE
G(A), rae npoucxXoAauT €ro pacTBOPEHHUE B BOJIC, KOHIICHTPALIUS BEUIECTBA A Ha BbI-
X0Jie U3 pacTBopuTens y. PacTBop moctymnaer B peakTop 2, rjie MPOUCXOIUT €0 B3au-
MoJeiicTBHE C BeuecTBoM B, momaBaeMbiM B peakTop B konmuecTBe G(B), BhIxof
peakuuu ®. YIenpHbINM pacxoj BEUIECTBA A Ha €AUHUIlY BenlecTtBa B cocraBiser y.
[IpoayKThl peakiuu, coJiepxKaliue B3BeCh, MOCTYNAaT B MepBbld Guiabtp 3 I yaa-
JIEHWs W3JIUIIKOB BemiecTBa A. [lons ynansemoro Bemectsa A paBHa o. 3aTeM oca-
JIOK B cMecuTene 4 pa30aBisiiOT YUCTOM BOJION 10 TOCTHKEHUSI KOHIIEHTpALMH 3 110
rOTOBOMY MPOJYKTY W HAIPaBISIOT BO BTOPOW GUIBTP 5 HJid OTAEICHUS 1IE€JIeBOrO
npoaykra. KoHuentpanuss otoupaemoro ueneBoro mpojaykra ¢. dunbrpar mocie
MIOJIMTUTKU CBEKEHW BOJIOM B cMecUTee 6 BO3BpaIlaeTCs B anmnapaT-pacTBOpUTeENb 1.

[Ipu npoeKkTUPOBAHUM TEXHOJIOTMYECKOI0 y3Jia TpeOyeTCsl pacCUuTaTh 3HaAUe-
HUS PAcXO0J0B M KOHLIEHTPAIMII KOMIIOHEHTOB BO BCEX MOTOKAX.

AHann3 BO3MOKHBIX BAapUAHTOB pacdcTa IOACHUCTCMbI IMOKAa3bIBACT, YTO IJIA
8



pelieHus JaHHOM 3ajadu HeoOXoAuMoO 3ajaThes pacxonoM BemectBa XG(A) wu
XG(B) B notoke 7. 3aTeéM pacCUMTHIBAIOTCS NapaMeTpPbl OCTAJIBHBIX MOTOKOB, U
OIPENETAIOTCS HOBBIE NTapaMETPhl MOTOKA 7, KOTOPBIE UCIOIb3YIOTCS Ha CIEAYIOIEH

urepaunu. Kpureprem 3aBepiieHuss pacueToB CIYKUT OTIIMYHME MapamMeTPOB MOTOKA



7 MeXy UTepaluusiMu, HarpuMmep, He oosiee 1%.
B kauectBe nepBoro npuOIMKEHHs] MOKHO IPUHATH pacxos BemecTB XG(A) u
XG(B) B notoke 7 paBubiMu 0%.

I[J'UI co3aaHus 3JICMCHTA CAIIP MOXeT HCIOJIb30BaThCS AJITOPUTM pacydeTa Ioa-

CUCTEMBbI, IPUBEJICHHBIN B Tabyuie 1.1.

[Tomy4yeHHbIE B pe3yabTaTe UTEPALUN [TAPAMETPHI IIOTOKOB TEXHOJIOTHYECKOTO

y3J1a TTO3BOJISIFOT OCYIIECTBUTH 1Mo100p puibTpa (1mo3. 3 Ha pucyHke 1.1).

[TonGop gubTpa oCcyiecTBIsSETCS B 00IIEM cliydae CIeAYIOINM 00pa3oMm:

- o o011e#t TpedyeMoit MOBEPXHOCTH (PUILTPOBAHUS MOAOUPACTCS MO Ka-

TajgoraM CTaHAApTHBIN (QUIBT;

- ompenensieTcss 4ucio (PpuiIbTpoB, 00ECMEUUBAIOIINX 3aJaHHYIO MPOU3BOJIU-

TCIBHOCTD.

Tabnuua 1.1 — Anroput™ pacuera TEXHOJIOTUYECKOTO y3Jia

No G(A) G(B) G(AB) G(H20) G
1 G(A)
2 G(A); + G(A), G(B), G- (G(A) + G(A)/CA
G(B))
3 G- (G(B) + G(B)s (1 - (G(B), + G(Hx0), Gy + Gg
G(AB) + ®) G(B)s)
G(H-0)) v+ o
4 G(A); — G(A)o G(B); G(AB); G(H,0);
5 G(A)4 G(B)4 G(AB)4 G- (G(A) + G(AB)/p
G(B) + G(AB))
6 G(A)s G(B)s G(H,0O)s -
7 XG(A) XG(B) G(H:0),
8 G(B)
9 G(A); a
10 G(H0)s -
G(H,0),
11 G(AB)s G - G(AB) G(AB)/@
12 G(H0); -
G(H,0)s

[Tpu dunbTpOBaHUM TIEpeENaj JABJICHHS U THIPABINYECKOE COMMPOTUBIICHUE

CJI0d oCaaka € TCUCHUCM BPECMCHH H3MCHAIOTCH. HOBTOMy INEPEMCHHYIO CKOPOCTH
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bunbTpoBaHUs BeIpaxaroT B [uddepeHunanbuoi hopme:

dv
W= )

Fdz

rae V — o6beM duibrpara, M°; F — muiomiaas MOBEPXHOCTH (DUIBTPOBAHMSA, M”; T —

MPOJIOJDKUTENHHOCTD (PHIIBTPOBAHUS, C.
HccnenoBanusiMu  yCTAaHOBJIEHO, YTO CKOPOCTh TMporecca (HUIbTpOBaHUS

PSIMO TIPOTIOPIIMOHANIbHA JIBIDKYIIEH cuiie AP u oOpaTHO mpornopiroHanbHa COMpo-

THUBJIEHUIO:
we dv _ APV , *)
Fd pe(r -x -+ )
T
R
0 0 F o
rae AP — nepenan gaBneHus Ha neperopojike, [1a; yu — nuHamudeckuit kKoaphunumreHT
. Ma-c: \Y
BSI3KOCTH JKUJIKOW (a3bl cycnensuw, [la-c; f, X, - CONPOTHBIEHHE CIOS 0CAIKA,
F _

M'; Ty — yHenbHOe OOBEMHOE CONPOTHMBIIEHHE CJIOS OCAAKa, M, Xo — OTHOIICHHE

o0BeMa ocanka K o0bemy (uinbrpaTta; Ryn — conmpoTuBieHne (UIbLTPOBAILHOMN Tie-
PErOPOIKH, M.
Jl7is1 OpHEHTHPOBOYHBIX PACUCTOB I' MOXKET OBITh UCTIOJIB30BaHA AIMITUPUUICCKAs

dbopmymna:

r,= 0,69 -10° - (AP)*®
1)

[Ipu punbTpoBaHUY ¢ MOCTOSHHOM pa3HOCTHIO AaBieHUN (AP=const) unterpupona-

HUe ypaBHeHUs (*) maer:

V2 +2R, -F - F?
LSV AP- F . (%)
Lo X 2 K- Lo-
Xy

Bennuunoil Ry, B OOJBIIMHCTBE CilydaeB MPEHEOPEraroT, T.€. IPUHUMAIOT Ry,

MeToauka BbINOJHEHUS PA0OTHI
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3a- AaHW BBIIIOJIHAIOTCA IO BapHaHTaM. I/ICXOI[HBIG JaHHBIC IIPUBCACHBI B Ta0-

mate 1.2.
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Tabmuma 1.2 - McxoaHble JaHHBIE K 3aJaHUTO

Ne Y 1 ® o B [0) AP, Ila | p,Ila-c
1 2 3 4 5 6 7 8 9
1 50% 1,2 90% 85% 32% 40%| 3,3-10*( 1-107
2 49% 1,4 95% 89% 35% 42%| 5-10*f 1-107
3 75% 1 83% 85% 38% 42%| 4,5-10*( 810
4 55% 1,2 95% 84% 32% 38%]| 4,1-10*| 1-10°
5 41% 0,6 88% 85% 35% 45%| 3,5-10*( 9-10*
6 T1% 0,8 92% 95% 55% 63%| 3,8-10*| 1-107
7 53% 0,8 91% 93% 41% 55%| 4,2-10*| 8,5-10*
8 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%| 5-10*| 1,2-107
11 55% 1,2 83% 84% 32% 42%| 3,1-10*| 9,8-10"
12 41% 1,4 95% 85% 35% 42%| 4,2-10*( 1-10°
13 T1% 1 88% 95% 70% 38%| 4,5-10*| 8,8-10*
14 53% 1,2 92% 93% 21% 78%| 3,5-10*| 1,1-10°
15 78% 0,6 91% 90% 48% 24%| 3,7-10*| 1-107

Onpenenenue pexMMHBIX MapaMeTpoB 3aMKHYTOM XTC MeToIoM HTepanuil MOX-

HO ocymiecTBUTh B Excel.

J171s1 TOr0 HEOOXOUMO 3arpy3UTh UMEIONIYIOCSA MPOTPAMMY U BBIIIOJIHUTH CJIEIY-

IOIIHE NEUCTBUS:

- BBCCTH UCXOJHBIC JaHHBIC. Buumanue: sueiixu coc)epofcau;ue OaHHbIE 8 npo-

YEeHMax OONHCHbL UMemb NpoueHmuull popmam!

- CO31aTb T3.6J'II/ILIy AJIA pacucTa pacxodo0B U KOHHGHTpaIII/Iﬁ ITOTOKOB,

- OTACJIbHO BBCCTH U3MCHSCMBIC IIOKA34aTCIIM U UX IICPBOHAYAJIbHBIC 3HAYCHU A

Pacxoj BentecTBa A B moToke 7

XG(A)

0,00

Pacxox BemiectBa B B moToke 7

XG(B)

0,00

COCGI[HI/IM sTYeMKam IMPUCBAUBAIOTCS 3HAUCHHUSA PACXOJ0B BCUICCTBA AuBB6
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MOTOKE COOTBETCTBEHHO (/1J1s1 CPaBHEHUS UTEpalnii);

- BBeCTU (HOpMyJly B LIEJIEBYIO SUYEHKY MO3BOJISIIOLIYIO MOJYYWUTh 3aJIaHHBIN
pe3yabTaT (B JaHHOM Clly4ae HEOOXOAMMO CBECTH B OAHY (POPMYIy OTKIOHEHHS
UTEepalui 10 JBYM BELLECTBAM);

- 7S TEepBOHAYAJIIbHOM TMPOBEPKUM MPABWIBHOCTH BBEACHHUS PAaCUETHBIX

dbopMy HEOOXOIUMO CPABHUTH MPUXO U PACXO] BOJbI:

[Ipuxox Boabl

Pacxon Bosbl

- BouTH B MeHI0 Cepsuc—Ilouck pewenusi, yCTaHOBUTH LEJIEBYIO SUYECHKY
paBHOW MUHHMAJIbHOMY WM KOHKPETHOMY 3HAYEHHUIO, 3a7aThCi H3MEHSEMBbIMHU
SYCUKAMU U BBIMIOJHUTH MOUCK PEIICHUSI.

[Ipu onpenenennn HeoOXOAUMOM IO (DUILTPOBAHUS CIEAYET MPUHSTH,
4TO OBIIMI PACXO MO IIOTOKAM BBIPAXKEH B M°/4, a IPOJOILKUTEILHOCT (PUILTPOBA-
Hus coctaBisieT 1 gac (3600 c).

Ilpumep evinoanenusa 3adanus. VICXonHbIE JAaHHBIE NMPUBEICHBI HEMOCPEN-
CTBEHHO HA JIMCTE NPOIPAMMBI C IEPBOM UTEPALUEH.

Pemenne

Pacuetrsl mapaMeTpoB IOTOKOB TEXHOJIOTHYECKOro y3na (pucyHok 1.1) mo
anroputMmy (Tabdnuna 1.1) ¢ ucnosnb3zoBanrem nporpammel pacyeta B Excel mpusene-
HbI Ha pucyHkax 1.2 u 1.3.

VY nenbHOE 00bEMHOE COMPOTUBIIEHUE CII0S OCaKa PaBHO:

00,.3639 -10° - (3,3-10*
) =21,38-10" 2

107
OtHomienne oObeMa ocajika K 00beMy QuibTpaTa Xo MOXKHO ONPEETUTh CIEIy-

Iy =

IOIIUM 00pa3oM:
X0 = G4/Gy = 308,6/30,35 = 10,2.
Kak BUIHO U3 JAaHHOTO COOTHOIICHHSI, 00bEM 0OCaJlKa 3HAUNTEIBHO TIPEBHIIIAET
o0beM (QuibTpaTa, MO3TOMY Mpu noadope @uibTpa HEOOXOAUMO BBIOpPATH

KOHCTPYKIHIO, O6€CHCqHBa}O[HYIO CbCM OCaJKa.
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il ' = el =
GAGB [GH20 |GAB CA cB | cH20CAB G S@ 3!9? E [
1]100,0 100% ! 100 e 5
2[100,0|_0,0[150,0 40% |— OF60% - %50 5 ]
3] 335 35/150,0[133,0 | 105% 1,1% 46,9% 41)6%320) n“c”t' '
41 67 3,5/150,0 133,0 | 2,3% 15246 51,2% 454% 293/ Beyprmbe A
5| 67.] 35[2368[133.0 | 1.8% | 09%[623%| 3te| 38 3 =T "I ST ol
6] 67 3,587,3 0 | 141% 7,4% 785% | 6lo%| 475 |
7| 00| 00[150,0] 0,0 150 Wl
8 70 [ 70
9] 268 26,8 L - [ -
10 86,8 86,8 { i
11 199,5/133,0 60%| 40% 332,5 i 3L
12 112,7 [ 112,71 o1 EEI i
£ S5
KoHLeHTpaums BelecTea A 0 peakTopa Y 40%
YaenbHbIn pacxog Belectsa A \' 1
Bbixoa peakuum o) 95%
CreneHb oTaeneHus Bewectsa A B ounbtpe 3 a 80%
KoHueHTpauus npogykra nepeg, ero B 35%
oTaeneHmem KoHueHTpauusi oTobpaHHoro [0} 40%
npoaykTa
Pacxog Belectsa A B notoke No7 XG(A) | 0,000 6,700
Pacxop, BetlecTa B B notoke Ne7 XG(B) 0,000 3,500
Mpuxop BoAbl 199,5
Pacxopg Boapl 199,5
Pucynok 1.2 - JIuct ¢ nepBoit urepanuen
GA | GB |GH20| GAB| CA CB |CH20| CAB| G % 1T
1] 100,0 100% 100 ! -
2 107,6] 3,5 157,9 40%| 0,013] 59% 269 !
3 37,9 35 157,91 139,7] 11,2%]| 1,0%| 46,6%| 41,2%]| 339
4 76 3,5 1579 139,7] 2,5%| 1,1%]| 51,2%| 45,3%| 308,6] bewermns-
5| 76 35| 2483] 139,7] 1,9%| 0,9%]| 62,2%| 35%]| 399| | : > | ]
6 7.6 35 388 0| 152%| 7,0%|77,8%| 0,0%]| 49,88 . 1 {te]
A 7.6 3,50 1579 0,0 169
8 70 70 i
9 30,35 30,35 [ ] o
10 90,4 90,38 e 1
11 209,5] 139,7 60%| 40%]| 349,1 ! —
12 119,1 119.1 =i
KoHueHTpauusa BewectBa A o0 peaktopa Y 40% '
YpenbHbIn pacxog Bewectsa A ' 1
Bbixon peakuun [0) 95%
CrteneHb oTaeneHns Bewectsa A B hunbtpe 3 o 80%
KoHueHTpauus npoaykTa nepeq, ero otaesnieHem B 35%
KoHUeHTpaumua oTobpaHHOro npoaykTa [0) 40%
Pacxop, BewectBa A B notoke Ne7 XG(A) | 7,587 7,587
Pacxopn BewectBa B B notoke No7 XG(B) | 3,500 3,500
Mpuxopa Boab! 209,5
Pacxopn Boapl 209,5

Pucynok 1.3 - JIuct ¢ mocnennen urepanuein
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0-F 3,3-10*- F*

2
26,8 +2 x X 26,8 = 2x % 3600.
21,38 .10 10,2 1-107 - 21,38 -10" -10,2

Pemas nmosnyyeHHoe ypaBHEHHUE, HaifjieM TpeOyeMylo oAb PUIbTPOBAHUS
F =500 M.
[lo karanory BeIOMpaeM AMCKOBBIN BakyyM-(uiabsTp oOmero HazHauenus 100

250-3,75-5Y B KOJIMYECTBE 2 ILIT CO CICAYIOUIMMH XapaKTePUCTUKAMU:

Ilnomans nosepxnoctu  KoamuecTso Yacrora Jlnamerp mucka
¢uabTpoBaHMSs JMCKOB BpAILEHHUS JHCKA D. m
F, m* Z n, ¢’ ’
250 14 0,0033- 0,021 3,75

Conep:xxanme oTuera

B oTueTe 0 BbINOJIHEHHOM paboTe JOJKHBI COACPKATHCS CIEAYIONINE JaHHBIE:
JlaTa mpoBeieHust pabOoTHI.

[{ens paboTHLI.

OrnurcaHue CXeMbl U €€ PUCYHOK.

[locTaHoBKa 3a1a4n.

Pemenue 3amaun B Excel: mucThI ¢ iepBoit 1 mociaeaHe UTepalusaMH.
Pe3ynbTaThl mogoopa GpuiibTpa, €ro 3CKU3bl, ONMUCAHUE U XaPAKTEPUCTUKH.

BriBo1bI IO padorTe.

KoHTpoJibHBIE BONIPOCHI

1. B uem 3akitoyaercsi CyIIHOCTh METOJIa UTEPALUAA?

2. Hasznauenue Haactpoiiku [louck peuwtenus. Kakue 3a1aud MOXHO pelIaTh,
UCIIOJIb3Ysl IaHHYIO HAJICTPOUKY, MPUMEHUTEIBHO K MPOEKTUPOBAHUIO 000pY-
JIOBaHUA?

3. Ilpueaute kinaccuukauo GUILTPOB.

4. Ha ocHOBE KakuX JTaHHBIX MPOBOAMUTCS BbIOOP (UIbTpa U (PUIBTPYIOLIETO
Martepuaia?

5. TlpuBeauTte onmucaHue KOHCTPYKIIMU M MPUHIINAIA JEHCTBUS MOJ00PaHHOTO

bunsTpa.
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IHpakTuueckoe 3ansaTue Ne2. Pazpadorka ajropurma padoTbl HaJ
MPOEKTOM.

Onrtumu3anus NpoeKTa PeKTHQPUKANMOHHOH KOJIOHHBI € HMCIOJIb30BAa-

HueMm IIK

Heab: mpuoOpeTeHWe 3HAHWNM W YMEHHUN IO MPAKTUYECKOMY OCBOCHHIO
pPacyeTHOr0 METO/Ia MPOCKTHUPOBAHUS PEKTU(DUKAIMOHHOW KOJIOHHBI C MCIIOJIb30Ba-

HreM OBM B yClOBUSAX NPUMEHEHUS KOHTAKTHBIX TAPEJIOK PAa3JIMYHOrO TUIA.

Lenvio 3a0anuti sIBASICTCS BHIOOP ONTUMAILHOTO BapuaHTa MPOEKTa peKTudu-
KaIIMOHHOTO afmapara Jjisl peajiu3aliiy Ipolecca TeXHOIOTUYECKOro y3a.

Bomnpocsl 1is1 00cykaeHust

1. Poigp MaccooOMeHHBIX KOJOHH B coctaBe XTC.
O6nacTu MpUMEHEHUsI TapeabyaThbIX M HACAJOYHBIX KOJIOHH.

38,,[[3.‘11/1 TCXHOJIOTHYCCKOT'O pacdCTa peKTI/I(i)I/IKaHI/IOHHOfI KOJIOHHBI.

nall A

Bo3MoxHBIE KpUTEpUU ONTUMU3ALUUA TPU MPOEKTUPOBAHUU PEKTU(DU Ka-
[MUOHHOMN KOJOHHEIL.

5. KakoB cocTaB MPOEKTHON JTOKYMEHTAIUH ISl MACCOOOMEHHON KOJIOHHBI?

MeTtoanyeckue peKOMeHAauH

JUJ1 TOATOTOBKM K ITPOBEIEHUIO pabOThl HEOOXOIMMBI 3HAHUSI TEOPETUUYECKUX
MaTepuasoB, CBA3AHHBIX C TEXHOJOTUYECKUM PaCUETOM PEKTU(PUKALMOHHON KOJIOH-
HBI, €M0 COCTABOM U IOCIIEI0BATEIBHOCTHIO.

B kadyecTBe TEXHOJIOIMYECKOTO y3j1a UCHOJB3YETCs MOACUCTEMA, IPUBEICHHAS
Ha pucyHke 2.1.

MaccooOMeHHBII Tpolecc peKTU(PHUKALUU IpeIHa3HAYeH Ui pa3/ieieHUs
KUAKAX WM Ta3000pa3HbIX CMECe W MOJy4YyeHUs NPOAYKTOB € HEOOXOIUMOM
KOHLEHTpalMell KOMIIOHEHTOB M BBICOKMMH BBIXOJAMH IO CPAaBHEHHMIO C HEKOTO-
pPBIMH JIPYTMMH MacCOOOMEHHBIMU TIpOIlECCaMM, Hampumep, neperonkoi. Cymr-
HOCTh MO Ilecca 3aKJIIOYaeTCs B MHOTOKPATHO MOBTOPSAIOMIEMCS KOHTaKTUPOBA-
HUM HEPAaBHOBECHBIX MApOBOH U KUIKOH (a3, ABMXKYIIMXCS OOBIYHO MPOTUBOTOKOM

apyr K Apyry. Pexktudukaimio cmeced HCHONIB3YIOT B XUMHUYECKOHW TEXHOJIOTHUU
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CPAaBHUTENIBHO YacTO: MPU pa3JeleHUu He(TH U Ta30BbIX KOHJIEHCATOB Ha (hpakiHH
U Jlajiee Ha OTAEJIbHbIE KOMIIOHEHTBI, PU BBIACIICHUH CIIUPTOB, 3(PUPOB, OpraHuye-
CKUX M HEOPraHMYECKHX KHUCJIOT M3 IMPOJIYyKTOB CHUHTE3a, MPU Pa3JEICHUU KpPEM-

HUMOPTraHMYECKUX COCAUHEHUN, KOMIIOHEHTOB BO3/yXa, B PAJIC IPYTUX CIy4acB.

T 2
(D +g), Yo, -
tDp ]:[D i k
! t“T i /3
gz, XD tO: HO
)
L, XL il -
t, TI D, Xp
——
Vi, Y
te+5
4
_.._
—t—
[ 3
R, Xy

(R+Vg), Xg, tg, I, l
Pucynok 2.1 — CxeMa TeXHOJIOTUYECKOTO y3J1a, MMEIOIIEro B COCTaBe peKTU(dUKaI-
OHHYIO KOJIOHHY: 1 — peKTH(HKAITMOHHAS KOJIOHHA; 2 — KOHJAECHCATOP-XO0JI0IHIbHUK;
3 — oTcTOHAast eMKOCTh; 4 — kunaTuwibHUK; L, D, R, g, Vr — pacxoabl cbipbs, Au-
CTHJIISATA, OCTATKa, XOJIOJHOTO M TOPSIETo OpomieHui, KMoib/4; Xi, Yp, Xp, Xr, YR
— MoJbHbIe KOHLIeHTpauu HKK B cbipbe, mapax v sKUAKOCTH OUCTUILIATA, )KUIAKOCTH
U I1apax oCTaTka, 10Ju; t, tp, to, tr, ts — TEMIEPATYPHI CHIPHS, NAPOB U KUJIKOCTH JH-
CTHJLIATA, )KMJKOI0 OCTaTKa, HauanbHas xnagarenta, °C; I, Ilp, Ik, I1o — naBaenus
B CEKIIMU MUTAHUS, HABEPXY U BHU3Y KOJIOHHBI, B €MKOCTH opolenus, Mlla

[Ipouecc pexTUPUKALUMU OCYLIECTBIAIOT B KOJOHHAX, TIJ€ B KadecTBe
YCTPOMCTB /JIs1 KOHTAaKTUPOBAHUS MapOBOM M KUAKOHW (Da3 yalie MCroyib3yroT Tapei-
K{, a pe’e — CJIOM HacaJo4yHbIX Ted (KoJblia, ce/uia, CEeTKH U 1p.). Pacuet pextudu-
KAIIMOHHBIX KOJIOHH MMEET LENbI0 OIIPEAEIICHNE YCIOBUI MTPOBEACHMS ITpoLiecca s
IIOJIyYEHHsI MPOAYKTOB JKEJIAEMOI0 KadeCTBA M HAXOXKICHUE OCHOBHBIX pPa3MEpOB

MaccOOOMEHHOr0 afnmnapara.
18



Pa3paboTka nmpoekTa Takoro TEXHOJIOTUYECKOTO 00BbEKTa KaK PEKTH(PUKALIUMOH -
Hasl KOJOHHA, ABisitoniascss B XTC 31eMEHTOM CIO0KHOM CTPYKTYphI (PUCYHOK 2.1),
TpeOyeT He TOJBKO CIEHUaIbHBIX 3HAHUM, HO ¥ CPEJICTB MPOCKTUPOBAHMUS.

[Ipexne Bcero, HeoOxoauMa pazpaboTaHHas, TIOCTATOYHO HAJACKHAs U MPOBE-
peHHas MPaKTUKOW MareMmaThdeckas Mojaelnb. s pekTudukanuu npocThix (OuHap-
HBIX) cCMecel MOKET ObITh UCIIOJIb30BaHA MOJIENb, onMcaHHas B [5,6]. PacueTsl Moje-
T TPOBOIATCS MO JMHEMHOM cxeMme. B mpounecce pacdera, mocie aHamusa IO-
Ka3zareseil B y3J0BBIX TOUKAaX MOJIENH, HEOOXOAMMBI BO3BPAThl K PSy MPEALIECTBY-
IOLMX JTANoOB Il UX YTOYHEHMs (B YAaCTHOCTH: PEXHMHBIX NapameTpoB, ¢ier-
MOBOT'O YHCJIa, COCTAaBOB OCTATKa U JUCTHILIATA, TUIIA TAPEJIOK U Jp.), YTO MMO3BOJISET
ONTUMM3UPOBATh PE3yJIbTaThl MPOEKTHUPOBaHUA. BBIOOp Hawmilydiiero mpoekTra Ko-
JIOHHOT'O arlrapaTa BO3MOXEH TOJbKO MPU HAIUYUU HECKOJIBKUX BapPUAHTOB pacyeTa.

VY4uThIBas CI0XHOCTh MOJIENHN MPOLIECCa, 3HAUUTEIbHBIA 00BEM BBIYUCIUTEb-
HBIX TPOLIEyp, HEOOXOAUMOCTh UTEPATUBHBIX PACUETOB JUIS MOJTYUYEHHUS ONTUMANb-
HOT'O pe3yJbTaTa, PEKOMEHYETCs NCIIOJIb30BaTh CPEICTBA ABTOMATU3ALMH TPOEKTH-
poBaHUsi. MOTyT OBITh HMCIOJB30BAaHBI MPOTPAMMBbI, pa3paboTaHHbIe Kadeapon s
pacueTa peKThu(uKaIuu OMHAPHON CMECH.

B cooTBeTcTBUM C TeMaTHKOW pabOThl HEOOXOAUMO BBIIIOJIHUTH PACUET PEK-
TU(DUKATMOHHOW KOJIOHHBI C MPUMEHEHUEM Pa3JIMYHBIX TUIIOB TapeJIOK, MPOAHAII3H -
pOBaTh MOJYUYEHHbIE PE3YJIbTAThI U MPUHATH ONTUMAJILHOE PELICHUE.

Kak u3BecTHO, /UIi MacCOOOMEHHBIX MPOIIECCOB KPUTEPUEM ONTHUMAIbHOCTU
MOXXET CIIY’)KUTh MUHHMYM IPUBEJIECHHBIX 3aTpaT, a ONTUMHU3UPYIOMUM (HaKTOPOM
aBysieTcs: ierMoBoe yucio (yJIenbHbIA pacxoj adbcopOeHTa, KpaTHOCTh AKCTPArcH-
Ta). YIOMSIHYTass MOJIeJb OPUEHTHUPOBAHA HA MCIIOJIb30BAHHUE ONTUMAIBHOTO (iier-
MOBOT'0 YKCJIA, YTO MO3BOJSET HCKIIOYUTh W3 PACCMOTPEHMS SKCIUTyaTallMOHHBIE
pacxozsl. Torga B Ka4ecTBE MOKa3aTess Uisl CPABHEHHSI BAPUAHTOB MTPOEKTA KOJIOH-
Hbl MOTYT BBICTYIATh KalUTaJbHbIE 3aTPAThl, @ OHU MPUOJIMKEHHO MPOTOPIUOHAII-
Hbl HOMUHAJbHOMY 00beMy ammapata. CienoBareabHO, ONTUMAIBHBIM Oy/ET perie-

HHC, OTBCHYAOIICC MUHUMAJIbHOMY 06T>€My H3 piaga CpaBHUBACMBIX KOJIOHH.
MeTOI[I/IKa BBIINOJIHCHHUA paﬁoTl:.I
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3aI[aHI/IH BBIIIOJIHAIOTCS IO BapHaHTaM. HCXOI[HBIC JaHHBIC ITPUBCACHBI B Ta6J'H/II_[€
2.1.

Tab6aunma 2.1 - McxonHele JaHHBIE K 3aJaHUIO

No Ba- L,
Pa3nensemast cmech XL, MOJI.]I.
puaHTa KMOJIb/4

1 300 0,2
2 Boja - ykcycHas KMcjioTa 330 0,3
3 350 0,4
4 400 0,5
5 MeTaHo - 3TaHo 450 0,6
6 300 0,2
7 330 0,3
8 DTaHO - BOJA 350 0,4
9 400 0,5
10 450 0,6
11 benzon - Tonmyon 300 0,2
12 330 0,3
13 330 0,3
14 YKcycHast KUCI0Ta - IPO- 350 0.4
15 ITUOHOBAs KHUCJI0Ta 400 0.5

VYcnoBus pa3aesieHus IPUHATD.

[Tpu ucnons3oBanuu nporpammel kadenpsl R102 s pacuyera peKTuQuKanuu
OMHaApHOW cMecH B JUAJIOTOBOM pPEKUME (B 3HAUUTEIHHOM CTENEHH OPUEHTHPOBAH-
HOM Ha 00yueHHe), ee cieayeT 3arpy3uth B OBM. B kauecTBe 1OMOTHUTEIBHBIX UC-
XOJIHBIX JaHHBIX IS POBEACHUS PACUETOB UCIOJIb3YIOTCS:

— pacxoji ChIpbs MOJIBHBIN — L, KMOJIB/4;

— wmonbHaa koHueHtpamusa HKK B ceippe — Xi;

g HKK u BKK:

- M — monbHast Macca, KI/KMOJIb;

—  twm — TEMIeparypa kunenus, °C;

- Ty — KpuTHUECKas Temneparypa, K;

- P, — kpuTnueckoe nasinenue, Mlla;

- Pip — KPUTUYECKAS ILIOTHOCTD, KI/M’;

- ® — (pakTOp AlEHTPUUYHOCTH;

- A,B,C — ko3 puuuentsl ypaBHeHHs] AHTyaHa AJisi pacyeTa JaBJICHHUS

HACBIIICHHOI'O I1apa B MM PT CT,
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— A,B,C,D — xoaduiienTsl ypaBHEHHUs Ui pacuera UaeabHO-Ta30BOM TeTl-
noemkoctu C,° B kkaji/(kmodb-K).

Ncxoanbie qaHHBIE O CBOMCTBAX KOMIIOHEHTOB MOT'YT OBITh IPUHSATHI 110 [5,6].
Ux cnempyer pa3MecTuTh B OTBEJICHHOM JIJISl 9TUX II€JIed MECTE MPOrpaMMBbl U CcoXpa-
HUTh U3MEHEHHYIO0 Bepcuto. [lyck Ha pacuer — Shift F'5. [locie 3TOro cneayroT «mo-
CKa3KaM» Ha dKpaHe.

TabnuyHble pe3ynabTaThl pacueTa JUisl KaKJ0r0 BapuaHTa TApEJIOK MpPU MOMO-
U KOMAHOHOU CMPOKU KOTUPYIOTCS U MIEPEHOCITCS (OTIETbHO AJIS KaXa0u Ta0mu-
1bl) B Word. Jlanee TaGnuIpl pe3yJbTaToB pacueTra He0OXOIUMO MIPUBECTH K CIIEITY -
romemy Buay: mpudt — Courier New, pazmep mpudrta — /1.

OO6o0meHHbIe JaHHbIE BapHaHTOB pacdera (Tum Tapenok, D, H, V) Heo6xo-
nuMo cBecTd B Tabmuiy. [lo pesynbratam aHaim3a BbIOpaTh ONTHUMAJbHBIA MPOEKT
KOJIOHHOTO arapara.

[Ipu ucnons3oBaHUM TPOTrpaMMbl Kadeaphl release mis pacuera pekTHUdUKaA-
1My OMHAPHOUN CMECH B MHTEPAKTUBHOM PEKUME (OpMEHTUPOBAHHOM Ha CKOpeiiiiee
MOJIy4Y€HUE pe3ysibTaTa MMyTeM aBTOMATHUYECKOIo Nepepacyera BCEro, UTO 3aBUCHUT OT
M3MEHSIEMOTO 3HaUEHHUsI KaKOTro-1r00 mapameTpa) ee HeoOXoauMo 3arpy3utb B IBM.
Hcxonnwie naHHbie Te k€. YacTh NaHHBIX, CBA3AHHBIX C XapaKTEPUCTUKAMU HUCTIONb-
3yeMbIX BEILECTB, BBOJATCS BPYUHYIO B (paitn config.txt. Kaxoe BeliecTBO mpe-
CTaBJICHO CTPOKOM, MapaMeTpbl KOTOPOH Pa3eIsIFOTCS CHMBOJIOM TaOyJISIIIUH.

Ilyck Ha pacueT OCYIIECTBISETCS TPU TOMOIIM HUCHOJHseMoro (haiina
Kolona.exe.

BBoJ1 1 BBIBOJ TAHHBIX CTPYIIIIUPOBAH MO BKJIAIKAM:

- OcHOBHOE — BBOJSTCS pa3jieisieMble KOMIOHEHTHI U UX KOHIIEHTpAIuu, Na-
pamMeTpbl TEMIIEPATYPhI U JABJICHUS B KOJIOHHE.

- IlepBblii BBIBOJ — BBIBOJSATCS TAOJIUIBI UCXOMHBIX JAHHBIX K pacyeTy,
TEeMIEpaTypHbIE TapaMeTPhbl KOJIOHHBI, TOKa3aTeNn PEKTU(UKAIUH.

- ITapameTpsl Tapenok — OCYIIECTBISETCS BBOJI TAPAMETPOB TAPEIJIOK.

- IlapameTpsl WITYLIEpPOB — BBOJAATCS HapaMeTPhI IITYLEPOB.
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- BpIicoTa KOTOHHBI — BBOAATCS BHICOTHBIE XapaKTEPUCTUKN KOJOHHBI.

- BTopoil BBIBOJ — BBIBOAATCS TAOJIHIIBI TAPETOK, TEILIOBOTO OajaHca KOJIOH-
HBI, THAPABINYECKOTO pacdera TapesoK, IMTYIEPOB, U BBICOTHBIX Pa3MEpOB KOJIOH-
HBL.

- Tabnuia 00beMOB — MO3BOJISIET CPABHUTH ApaMETPhl KOJOHHBI JIJIS1 Pa3HbIX
THUIIOB TapeJIOK U BHIOPATh ONTUMAIbHBIN BapHAHT.

BbIBo AaHHBIX OCYHIECTBISETCS B TaOJIMYHOM BHJIE B TEKCTOBOE IOJIE, YTO
yI0OHO JUIs OCTIETYIOIEro KOMUPOBaHUS B TEKCTOBBIN PEIaKTOop.

B Word nepenocsarcst Tabinvia o0beMOB, a TaKKe MEPBbIA U BTOPOM BBIBOJIBI

AJIs1 OIITUMAJIBHOTO BapraHTa.

Conep:xxanue oTyera

B oTueTe 0 BeIOIIHEHHOM paboOTe JOJKHBI COACPIKATHCS CICAYIONINE JaHHBIC:
JlaTa mpoBeieHust paboThI.

I{ens paboTHI

OnucaHue CXEMbI U €€ PUCYHOK.

[TocTaHoBKa 3aja4u.

Tabnuilel ¢ pe3yJibTaTaMu pacyeTa.

CBojiHas TabiMIa aHAIM3a PE3YJIbTaTOB pacyera.

BriBobI IO padorTe.

KoHTpoJibHBIE BONIPOCHI

1. UTo moHUMAIOT TMOJ] KOHTAKTHBIMU yCTPONCTBAMU PEKTU(PUKAIMOHHBIX KO-
JIOHH?

2. Kakue pa3HOBUAHOCTH TapesIOK U3BECTHBI?

3. KakoBbI npenmyIiecTBa U HEJIOCTATKU PA3TUYHBIX TUIIOB TapEIOK?

4. KakoBa 11eJ1b MPOEKTUPOBAHUS PEKTU(HUKAIIMOHHBIX KOJIOHH?

5. Kakoit mapameTtp mporiecca peKTU(PUKAIUKA ONTUMU3UPYET 000py10BaHKE
JUIS1 €rO MPOBECHUS?

6. Kak cripoekTupoBaTh peKTU(PUKAIMOHHYIO KOJOHHY ONTUMAIbHBIM 00pa3om?
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[MpakTuueckoe 3ansitue Ne 3,4. Co3nanue HOBOro NPOEKTA

PacyeT OCHOBHBIX pa3MepoB 000py0BaHHS MO YKPYIHEHHbIM IOKa3aTe-

JasaMm. [loadop o0opyroBaHus 110 YKPYIIHEHHBIM MOKA3ATEJIAM.

«3Be3104KM 00ayMBbIBaHNS (CXeMaTH4YeCKoe H300paskeHne COCTABJIAOIINX

NMPOEKTA: AKTYAIbHOCTb, lleJIb, 321a4H, THNI0TE3a, IPeIMeT U 00bEKT MPOEKTA)»

Henb: npuoOpeTeHne 3HaHUI U YMEHUN MO NMPAKTHYECKOMY OCBOCHHMIO METO-
noB noadopa tunosoro obopyaosanus XTC 1Mo yKpynHEHHBIM MOKa3aTessM 1o Ka-

TaJoraMm, CrangapTam.

Llenvio 3a0anuti sBAsSETCA NMOAOOP BCIIOMOraTeIbHOr0 000OpYyJOBaHUS Ha IPH-

MCPC TCXHOJIOTMYCCKOTO Yy3Jia peKTI/I(bI/IKaHI/II/I I10 JaHHBIM pacdcTa KOJIOHHBI.

Bomnpocs! aAjis1 00cyxaeHus

1. CoctaB 000pyIO0BaHUSI TEXHOJIOTHYECKOTO y3Jia PeKTH(UKAIIHH.

2. Tlpunnwmme! moa00pa BCIOMOTaTeIbHOTO 000PYT0BaHHUS.

3. Kak Bemomnusitot nmoadop tunoBoro odopyaoanuss XTC nmo ykpynmHEHHBIM
nokKaszaTreisim?

4. Kakum 00pa3om BIHSIOT MapaMeTpbl PEKTU(UKAIIMN HA MaTEPHAIbHOE
odopmiieHue y3na’?

5. KakoBsl 11e711 moji0opa BCIOMOTaTelIbHOTO 000pY0BaHUS y3Jia PeKTU]U-

Kaluu?

MeTtoanyeckue peKOMeHAauu

JIJist TOATOTOBKY K MPOBEACHUIO PaOOTHI HEOOXOMMBI 3HAHUSI TEOPETUUCCKUX
MaTepHaJIOB, CBS3aHHBIX C aIapaTypHBIM O(MOPMIICHHEM TEXHOJOTHYECKOTO y3ja
pektudukanuy. B kauecTBe OCHOBBI TEXHOJOTHYECKOTO y3JIa UCIIONB3YETCS TMOICH-
cTema, MpH- BeJCHHAas Ha pucyHKe 2.1. Ha muHUM CBIphS AOMOJHUTEIBHO yCTaHAB-
JUBAIOTCS €ro MOAOTPEeBaTENIb U TIEPE]l HUM HACOC IS M0Iauu JKHJIKOW CMECH B KO-
JIOHHY, Ha JIMHUH (PJIETMBI — HACOC JJIS €€ M0a4r HaBepX KOJIOHHBI, Ha IMHUU OCTAaT-
Ka — €r0 XOJOUIBHUK U OTKaYMBAIOIINIA HACcOC.

[Ton6op obopynoBanus XTC mo yKpyNmHEHHBIM MOKa3aTENsIM MPOBOMST, Kak

[IpaBuJIO0, Ha CTAJUAX TCXHHKO-DKOHOMHUYCCKOI'O 000CHOBaHMS IIPOCKTA. HpI/I 9TOM
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O0OBIYHO OTCYTCTBYIOT Mojenu 3neMeHToB XTC u Bcelt cuctemsl. [loaTomy HEoOxo-
JUMOE ISl pealli3ali TEXHOJIOMYECKOro mnpouecca o00pyJoBaHUE MOJIOUPAIOT,
ONUpPAasACh HA JaHHBIE IPAKTUKU U OIBIT IIPOEKTUPOBAHUS IIpOLIECCa-aHAIIOTa.

I XTC «YcranoBka pekTudUKaAIMU» KPOME OCHOBHOTO ammapara (KOJOH-
HbI) B €€ COCTaB BXOJST, KaK yKa3bIBaJOCh BBIIIE: HACOC CHIPbs; TEMIOOOMEHHUK
Harpesa ChIpbsl; KOHJICHCATOP-XOJOAUIBHUK JUCTUILIATA; EMKOCTh OPOLIEHHUS; HACOC
JUIA TI01a4¥ (pIIETMBI; UCTIApUTENh ¢ MapoBbIM pocTpancTBoM (I1IT) ans ocratka; xo-
JOAWJIBHMK U1 OCTaTKA; HACOC I OCTaTKa.

[TockonbKy AJi1 KOJIOHHBI PeKTU(MUKAILIMK UMEETCS ONTUMAaIbHBIA MPOEKT (110
UTOraM MPEABIAYIINUX 3aHATHI), TO 3TU PE3YJbTaTbl MOTYT OBITH MCIIOJIB30BaHbI U
JUTsl mojibopa BecrioMmoraTesbHoro obopyaoBanus ganHot XTC no memoouxe, npen-

CTABJICHHOM HUXKE.
1. Iloobop nacoca 015 cvipwsi

JlaBnenue B cexuuu nuranus mp, MIla nmpuHuMaeMm o pesynpraraMm pacdera

KoJOHHBI. Haxoaum mMonbHy10 Maccy cmecu My m{ q)opM)yJIe:

MCM
=M x +M l—xL :
2
rae M, - moapHas macca HKK; M, — monsHasgs macca BKK; X — MOJIBHBIN coCTaB

ceIpbs (31ech u nanee - noast HKK). Haxogum npousBoaurensHocts G Hacoca:

G=] .M Xr/aunaneekr/

c, rae L — pacxoa cbIpbsi KMOJIb/Y.

Haxoaum MaccoBblil COCTaB ChIPhS XL

M
* 1
X =X " -
L M
CM
L
HaXOILI/IM IIJIOTHOCTDH CMECHU pCM:
_ x
pCM -
1
X 1=
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JKe /M,
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7L+ L

p1 p2

rae pi — wiotHocts HKK xr/m*; p, — mnortaocts BKK, kr/v’.

[110THOCTH KUJKUX KOMIIOHEHTOB MPU TEMIIEpAType MOAA4YH UCXOIHONW CMECH
(20-25°C) npuHMMAIOTCS IO CIPABOYHBIM JIaHHBIM, Hanpumep [7].
Haxoaum o6bemMHBIN pacxo cMecH V:
G
V =
3/

HaXOI[I/IM JaBJICHHUC HA BBIXOAC M3 HACOCA P:

[
P=m, +AP,+AP,+p g |H0

m I1a,

+H +H ‘{ H
2
|
\ 1 Ky0 on )
rae my — JaBieHue B cekuuu nutanus, [la; APrp — moTepu naBieHHs] TOTOKOM B
TpybomnpoBoze, Ila (pexkomenmyercs npusath =~ 5000); APra - moTepu maBieHUs
MOTOKOM B mojorpenareine coipbs, [1a (pexkomennyercsa npunsate = 50000); g — ycko-
penue cBoOOaHOro naaeHus, M/c’; How — BBICOTA OTTOHHOM cexumu, M; H; - BeIcOTa
oT Ky0a /10 HUKHel Tapenku, M; Hies — BbicoTa Ky0a, M; Hon — BBICOTA OTIOPHI, M.

BrIcoTHBIE pa3Mepbl KOJIOHHBI IPUHUMAEM T10 PE3yJIbTaTaM €€ pacyera.

Omnpenensiem Hanop Hacoca H o ¢opmysie:

P
H= — M.CI.OKC.
pm : g

OrnpenensieM MOIHOCTB NpuBoa N:

V-P u jgainee kBT,

N = n Bm
rae n — KIIJ macoca (0,6-0,7).
Ilo mony4eHHBIM JAHHEIM O =V, a° /¢ H, m.cm.oc. N, nox6upaeM

xkBm

b 3
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HACOC M3 Karajora M 3allMChIBa€M €ro XapakTepHUCTHUKy, Hampumep: X 45/54, Q =
1,25-10% m/c, H = 42 M. cT. %., Nu = 0,60; snexkrpoxsurarens: AO2-71-2, N,=22
kBT, N = 0,88.

2. Tloobop mennoobmennuka 0s Hazpesa Coipbsl

B xauecTBe rperoniero TerIOHOCUTENS PEKOMEHYETCs IPUHSTH HACHIIIIEHHBIN BO-
JISTHOM Tap ¢ TEMIIEpPaTypOou:

tBH = tL + 10,

rze t. — TeMueparypa HarpeToro Cblpbs JUIsl TOJA4M B CEKLMIO MUTaHUs KOJIOHHBI °C (mpu-
HUMAaeM I10 pe3yJibTaTaM pacuyera KOJOHHBI).

[Tnomans Harpesa s TerioooMenHuka Fr onpenensiem mo gpopmyiie:

F,=
k-
Al

rae Q — TeroBas MPOM3BOJUTENBHOCTD amnmnapara, Br; k — koadpunuenT ternonepe-
nauu, Br/(M*K); At,, — cpennsis pa3HOCTh TEMIIEPATYpP TEIUIOHOCUTENEH B anmapare,
°C.

KoaddumuenT temmonepenayn ais BapuaHTa «TPEIONIUN Tap - SKUIKOCTH)
npuHKEMaeM paBHbIM k = 150 — 250 Br/(m*-K).

JInst onpenieneHust CpeIHEN pa3HOCTH TEMIEPATYP TEINIOHOCUTEIIEH B anmapare
COCTAaBIIIEM TEMIIEPATYPHYIO CXEMY €r0 pabOThI:

1 — BoastHOM map

tL <emmmmmmmmmmeeeeee- t s (20-25°C)
3aTem ompenenseM pazHOCTU TEMIIEpaTyp TEIIOHOCUTENEH Ha KOHIaX TeIJIo-
oOMEHHUKA:
Aty = tan - tr; Ats = tgr - tax
Y CPEIHION0 JBKYILYIO CUITY Mpoliecca TeIionepeayu:
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1 At 6
At

Atep = Alg AL, , €CII
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Haxoaum TermonpouszBoauTeasHoCTh Q 1mo hopmyie:
Oo=L- (HL — hL)/ 3600, kBm u nanee Br,
rae Hr u hy — sHTanenum chipbs Ha BBIXOJE U BXOJI€ TEIUIOOOMEHHUKA, KJ[>K/KMOJIb.

Bennuuny H; npuauMaem mo pe3ysibTataM pacueTa KOJIOHHBI, a hy mpeaBapu Teib-

HO HaXoAuM 1o hopmyre:

h, = 0,08- H, , k{orc | kmonws.
[TopOupaem TennoodmeHHuk no ['OCT u 3amMcbiBaeM €ro XapakTepUCTHUKY,
HampuMep: KOXKyxoTpyouaterii anmapar, D = 800 mm, uncino xomoB — 2, ds = 20x2

MM, 9HCII0 TPYOOK - n = 690 wt., F = 173 M, qimna tpy6 - £ =4 m.
3. Iloobop koHnOeHcamopa-xono00uibHUKa 01 OUCIULIAMA

B xadecTBe 0XJ1aXk/Iar0IIET0 areHTa peKOMEH IyEeTCsl IPUHATH 00OPOTHYIO BOLY
¢ Temneparypamu ty = 25°C U tyx = 50°C (W11 KaK BHIOpAHO MIPHU pacueTe KOJOHHBI
paHee Ha 3aHsATUN No2).

HJ'IOIHaI[I) OXJIAKACHUA OJIAA KOHACHCATOPA-XOJIOJUJIIbHHUKA Fxx OIIPCACIIACM I10

bopmyiie:
Fry B _QB_,Mz ,
=

At

cp
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rae Qp — TerioBas Harpyska ammapara, IpUHHUMaemasl U3 pe3yJbTaToOB pacuera Ko-
joHHbl, BT; k — opueHTHpOBOUYHBIN KO3PUIMEHT Temionepenayu ajis BapuaHTa
«KOHJICHCUPYIOUIUICS map / KUAKOCTb - )KUAKOCTh» MpUHUMaeM paBHbIM k = 200 —
300 Br/(M**K); Aty - cpemHsiss pa3HOCTh TEMIIEPATyp TEILIOHOCHTENEH B ammapare,
°C, HaxXOUM KaK M B IIPEIBIAYLIEM CIIydac.

CocraBisieM TeMmnepaTypHyl0 Cxemy amnmnapara (A XJajareHra cM. rmpumeda-
HUE BBIIIE):

1 — mucTUILIAT

(50°C) tox ~ <emmmmmmmmmmmmmeee- t w (25°C),
rae tp — TeMneparypa napoB auctuwista, °C; t, - Temneparypa JUCTUIUISTA B €MKO-
ctu opouieHus, °C (MpuHUMAaEM IO Pe3yIbTaTaM pacyeTa KOJOHHBI).
3aTeM ompenenseM pasHOCTH TeMIIepaTyp TEIUIOHOCUTEIEH Ha KOHIIaX TEIlo-
OOMEHHHKA:

At6 = tD - tBbIX; AtM = to -t BX+

Cpennioro IBIXKYIIYIO CHILy TIpoliecca Teronepenaun Ate, onpeaesnsemM, Kak 1 pa-
Hee.

Hanee nogoupaem TeruooomMeHHuK mo 'OCT u 3amucbiBaeM ero xapakTepu- CTH-
KY.
4.  Tloobop emxocmu opouteHus

EMKOCTh BEepTHUKaJIBHOTO WJIM FOPU30HTAIBLHOTO THUIA JOJKHA UMETh HEKOTO-
pBIH 3amac KUJIKOCTH JJIsl OPOIIEHUs BepXa KOJOHHBI. OOBIYHO OPUEHTUPYIOTCS Ha
MPOMEXKYTOK BpeMeHu T = 10-15 MuH.

HaXO)II/IM CYMMapHBIﬁ pacxoa AUCTUIIATA B BEPXHEM KOHTYPE Lp:

LD:D+gP:D.(1+ ),;mom)/%

r p
rae D, g,, T, — pacxo/ JUCTUILIATA, KOJMYECTBA OPOLIEHHs, KMOJIb/Y; I, — (pJIerMOBOE

yuciIo (IPUHUMAEM 10 pe3ysibTaTaM pacyeTa KOJOHHBI).
30



Jlanee HaxoauM OOBEMHBIN pacxoj 1o Gopmyie:

=1, M,

p - 60

, A/ mun,
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rae Mp = M, — MoJibHast Macca QUCTUIUIATA, IPUHUMAEMasi PaBHOM MOJIBHOW Macce
HKK; p = p1 — IIIOTHOCTB KUAKOrO0 AUCTUIUIATA IIPU TEMIIEPATYPE B EMKOCTH OpO-
IeHus to, IPUHUMAEMas 10 CIIPABOYHBIM JaHHbIM, KI/M’.

Haxonum pabouuii o00beM eMKocTU Vy:
V,=Vy1t,m.
Jlasniee Hax0IUM HOMUHAJIBHBIN 00BEM EMKOCTH Vi
V,=V,l¢,»,
rae ¢ = 0,85 — 0,95 - ko> punuent 3anonHeHNs EMKOCTH KHAKOCTBIO.

[TogOupaeM eMKOCTh MO KaTaJOry U 3alKMCBhIBAEM €€ XapaKTEPUCTHKY, HAIpH-
mep: TOCT 9931 — 79°; kopmyc thna BIIC (BepTUKaIBHBIN ¢ IWIOCKUMH U cepude-

ckumu aaumamu); V=1 m’, D, = 1000 mm, £ = 1205 mm, Py 0,64.

5. Iloobop Hacoca ons nodauu greemol

JlaBiieHue HaBepXy KOJIOHHBI Tp, Mlla mpuHMMaeM 1o pesyibrataM pacyera Ko-

JIOHHBI.
Haxomum MonbHy10 Maccy auctwuiata Mp o popmyie:

e, )

D 1 A=x 7,
xD+M

2
rae M, - monsHas macca HKK; M, — monbHas macca BKK; Xp — MOJIBHBIM COCTaB JU- CTHUJI-
JATa.
Haxoaum pacxon diiermsl gy
g,=D-r,, kmonv / u,
rae D — pacxon auctuiuista, KMOJb/4; 1, — pabouee yucio (iaermel (MpUHUMAEM IO
pe3ysibTaTaMm pacyeTa KOJOHHBI).

Haxoaum npousBoautenbHocTh Gy Hacoca:

qu =g, M,, KI/4 U Jlanee Kr/c.
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Haxoaum o6bemMHBIN pacxos dhiaermel V:

Vo=
qu — M /c,

4
p

rac p =~ p1 — INIOTHOCTH XXKHUIOKOIr0 JUCTUIIIIATA IPH TEMIICPATYPEC B €MKOCTH OPOIIC-
HUA t,, IMpuHUMAacMasd 110 CIIpaBOYHBIM JTdHHBIM, KF/M3.

Haxoaum naBiieHre Ha BbIX0j€ M3 Hacoca Py:

Py=mp + AP +p - g H, 1la,

r7I€ Tp — JABJICHHUE HaBepXy KOJOHHBI, Ila; APrpe — moTepu naBiaeHHS MTOTOKOM B
TpyOomnpoBojae nojgauu ¢uermsl, I1a (pekomenayercs npunsats <~ 50000); H. — BricO-
Ta KOJIOHHBI, M (MIPUHUMAEM T10 Pe3yJIbTaTaM pacyeTa KOJIOHHBI).

Omnpenensiem Hanop Hacoca Hy 1o dpopmyse:

H, =
P,

— =, M.CIm.ofcC.
p .
g
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OnpenensieM MOIITHOCTh MpUBOAA Ny:

V.-P
N — ¢ qb,Bm U nanee kBT.
7
n
HO HOJIyquHI:IM JAHHBIM qu = ,M3 /C ’ Hd),M.Cm.DiC. N ’ HOI[6I/I-
Vd7 KkBm

5

paeM HacoC M3 KaTajora U 3alliChIBaeM €ro XapaKTEPUCTHKY.
6. [loobop ucnapumena c I111 ona ocmamka
p p

B kauecTBe rperomero TemioHOCUTENSI PEKOMEHAYETCA TPUHATH HACBIILIEHHBIN BO-
JISTHOM T1ap ¢ TEMIIEPaTypOu:
tgn =tr + 15,
rje tr — TeMneparypa *KUJIKOro ocTaTka BHU3Y KOJIOHHBI, °C (IpHUHUMAEM MO pe3yJib-
TaTaMm pacuera KOJIOHHBI).

[Tnomans HarpeBa it KUNSITWIbHUKA Frn onpenensieM no gpopmysie:

FHH :k_Qﬁ_’MZ’
At

cp
rre Qr — TEIUIOBas Harpyska ammapaTa, IpUHUMaemasl U3 pe3yJibTaTOB pacyeTa Ko-
JoHHbI, BT; k — ko3 pumenT Teruionepenaun uisi BapuaHTa «KOHJAEHCUPYIOIIHUMICS
map / KWISm@as XMAKOCTb» npuHuMaeM paBHbM k = 500 — 1000 Br/(m*-K); Ate, -
CpellHsAs Pa3HOCTh TEMIIepaTyp TemioHocHuTenel B ammapate, °C, HaX0AUM Kak U B
NpeabIAYIIEM CIyvae.
CocraBmnsieM TeMIlepaTypHYIO CXEMY arapara:
1 — BoastHOM T1ap
tenn s > tsn
2 - OCTaTOK
tr +(5...10) <emmmmmmmmmmmmme e tr
3areM ompeensieM pa3HOCTH TEMIIEpaTyp TEIUIOHOCUTENEH Ha KOHIAX TEeIJIo-
OOMEHHHKA!

Aty = tgn — (tR + 510), Ats = tpn - tr.
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CpenlHIo10 IBIXKYIIYIO CHITY Ipoliecca Temionepenaun At,, onpeaelsiem, Kak u pa-

HEC.
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Hanee nmoadoupaem nogorpesarens (ucnaputeis) ¢ [T mo I'OCT u 3anuckiBa-

€M €T0 XapaKTepUCTHUKY.
7. Tloobop xonoounvuuka 0ns1 ocmamka

B kadecTBe 0XJ1a)KIarOIIEero areHTa PpEKOMEHIYeTCs IPUHITH 00OPOTHYIO BOAY
¢ Temriepatypamu ty = 25°C U tyw = 50°C.

[Tmomane oxmaxaeHus 11 XoJloauiIbHuKa Fx onpenensem no ¢opmyie:

F. =

<o
k. b 9
At

cp
rae Qx — TemioBas Harpyska xojoawibHuka, BT; k — koadduruent Tennonepenauu
JUISL BapHaHTa <«OKUAKOCTh - JKHJIKOCTh» MpUHHUMaeM paBHbIM k = 150 — 200 Bt/
(M*-K); Ate, - CpeaHss pa3HOCTh TEMIIEPATYp TEIIOHOCHTENEN B anmapare, °C, Haxo-
JIUM KaK U paHee.
CocraBisieM TeMIEepaTypHYIO CXEMY armapara:
1 — ocTaTok

tR+(510) e ———————— > th+10

(50°C) typx  <emmmmmmmmmmmmmmeeeeeee tsx (25°C)
3areM ompeaessieM pa3HOCTH TEMIICPaTyp TEIUIOHOCUTENIeH Ha KOHIAX TEILIO-
oOMEHHHKA:
Ats = (tr + 5...10) — tous; Aty = (tex + 10) - t 5.
CpeTHIO0 JIBIDKYIIYIO CHITY TIpoIiecca Terionepenadn Aty onpeseseM, Kak | pa-
HEe.

TemnoByo Harpy3Ky XonoguibHuka Qx HaxoquM o Gpopmye:
O, =R - (hy — hy,)/ 3600, kBm u nanee Br,

rae R — pacxon ocrarka, KMoJyib/4 (IPUHUMAEM MO pe3ysibTaTaM pacyeTa KOJOHHBI);
hri, hro — 2HTAMBEIIMU OcTaTKa Tipu Temmeparypax tg +(5...10) u ti +10, cooTBert-
CTBEHHO, KJ[>K/KMOJIb.

Bennuunel hr 1 hg; npuHuMaeM o pesyibraTaM pacuera KOJOHHBI, a hg, Haxo-
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JIAM TI0 CXEMeE, MPUBEICHHOMN Ha pUcyHkKe 3.1.
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T N1

o j _
8 T )
t=35WC ta tat5t
Pucynok 3.1 — Cxema HaxoxJieHUs hro: hiri ¥ hg — IPUHATEI IO pe3ysibTaTaM pacyeTa
-
KOJIOHHBI

bonee ynoOHo onpenenuTs BeMUUUHY hrs 0 ypaBHEHHUIO, KOTOPOE OIMKCHIBAET
3apucumocTb h = f (T). B kauecTBe TpeTbel Touku Ha nuarpamme npumem h = 0 npu
T = 0°C. Ucnons3yem BozmoxHOCTH Excel, onmrcannbie B Matepuane 3ausatus Ne 1.

B kauectBe npumepa ucnonb3dyeM JaHHbIE, NpuBeAcHHbIE HIXKE [5]. [Ipu mo-
Mo Macmep ouazpavm TPOBOJUM HEOOXOJUMbIE TOCTPOEHUSI U ONPEIEISIEM KO-

3¢ OUIMEHTHI THHEWHOTO YpaBHEHUS (CM. PUCYHOK 3.2).

2
5
103 = 0,1472x -,
T oC h-107, ) y 0’0161"’.
K J>K/KMOJTB R 0 I
0 0 S 1 ’
128,37 18,458 g 5
133,37 | 20,035 3 1
£ 0
3
s 5
Pucynok 7.2 - 3aBucumocts h = f (T) 0 -
D 5 1 1
00
5 T, 0
c

[lo momy4eHHBIM JAaHHBIM YpaBHEHHE JUIsl SHTAJIbIIMM OCTaTka OyAeT UMETh
CHEQYIOLINI BUI:
h-10°=0,1472-T - 0,0161.
Jna remneparypsl T = 35°C nomyunm:

h-10° =0,1472-35 - 0,0161 = 5,1359 xJIx/kMonb win hgy = 5135,9 kJI5K/KMOJIb.
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Hanee mnoxbupaem  xonoauiabHuk 1o ['OCT wu  3amuchiBaeM

XapaKTePUCTHUKY.
8. ITloobop nacoca ons ocmamka
Haxoanm nmpousBoautenbHOCTh Go Hacoca:
Go ~R. MR , KI/4 B fgajiee Kr/c,

rae Mr = M, — MOJIbHAst Macca OCTaTKa, KI/KMOJIb.

Haxoaum o0beMHBIN pacxos ocTaTka Vo:

€ro

I p = P2 — IVIOTHOCTH KUJIKOTO OCTaTKa IMpHU TEMIIEpaType BXojaa B HACOC tx +10

(35°C), npuHIMaeMast 1o CIPaBOYHBIM JaHHBIM, KI/M".

Haxonum naBiieHue Ha BeIXOJ€ U3 Hacoca Po:

Po=m4+Appo+p-g-Hp, Ia,

I7ie Ta — JaBJIeHUE B pe3epByape, [la (mpuHumMaeM paBHbIM atMochepHOMY); APrpo —

MOTEepU JAaBJICHUS MOTOKOM B TPyOOIpOBOJie Mojaauu octatka, [la (pexomenmyercs

npuHATh ~ 50000); Hp — BeIcOTa pe3epByapa, M (mpuHUMaeM 5-10 m).

Omnpenensiem Hanop Hacoca Ho mo popmyie:

H =
0] PO
, M.CIM.OAC.
p .
g
OmnpepenseM MOIIHOCTh MPpUBOAa Hacoca No:
N = Vo P 0
u nanee xBT.
,Bm
0
n
11
() HOJ’IY‘ICHHBIM JAHHBIM QO = ,]l/l3 /C HO, N
Vo : M.CILIIC. kBm

pacM HaCOC U3 KaTaJlora U 3alIMCbIBACM €T'0 XaPAKTCPUCTHUKY.
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MeToauka BbINOJHEHHUs PA0OThI

3amaHus BBITIONHSAIOTCS 1O BapuaHTaM. B KadecTBe MCXOMHBIX JaHHBIX JUIS
noa0opa o0OpyJOBaHUSI HA OCHOBE PAacdeTOB MO YKPYNMHEHHBIM MOKa3aTessiM HC-

MOJIB3YIOT MaTepUallbl ONTUMAJILHOIO MPOEKTUPOBAHUS KOJOHHBI (3aHsiThe Ne 2) B
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COOTBCTCTBHU C MCTOHHKOﬁ, OIMCAHHOM BHIIIE.

Conep:xanme oTuera

B oTuete 0 BBIMOIHEHHOHN paboTe JOIKHBI COACPKATHCS CIEAYIONIUE TaHHBIC:
JlaTa mpoBenenus paboThI.
[ens pabotsl. [1o-

CTaHOBKaA 3aJa4H.

Pe3synbpTaThl mogdopa o00pyA0BaHUs YCTAHOBKH PEKTU(DUKAIIIH.

BriBo1bI IO padorTe.

KOHTpOJIbHLIe BOIIPOCHI

1. YTo MoHMMAIOT IO/ TUIIOBBIM 000py0BaHUEM?

2. Yto mOHMMAIOT MOJ pacueToM 00O0PYJOBaHUS MO «YKPYIMHEHHBIM IOKa3a-
TEIAM?

3. Kak nono6pats nmo 'OCT unu karanory TeriooOMeHHBIH anmapat?

4. Kak nono6pate no 'OCT wnu katayory Hacoc?

5. Kak nogo0pats no OCT wiu katajiory eMKoCTb?

6. Kak ydectp paboume mapameTpbl MPU BBHIOOPE XapaKTEPUCTUK THUIIOBOTO

o0opynoBaHus?
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HpaKTI/I‘IeCKOC 3aHsaTHe Ne 5. CocTaBiieHHe IJIaHA COOCTBEHHOI0 HC-
ciieaoBanus

®opMyIHMpPOBAHHE TEMbI M COCTABJICHUE IJIAHA COOCTBEHHOI'0 HCCJIe-

JOBAHUSA; ONpeaeIeHue 00beKTa, IpeaMeTa, e U 32124 COOCTBEH-
HOI'0 HAYYHOI'0 MOMCKA; OIpeaeeHue 0COOEHHOCTH MPO0JIeMbl U

TUIOTE3bI COOCTBEHHOM MccIeoBaTeabCcKoi padorsl. [IpoexTposa-
HHUE U BbIOOP 000PYA0BAHUSA JJIA XPAHECHUS I'a30B U KUAKOCTEH

Heab: u3yueHne METOIUK /I ONpeesieHus] TabapUTHBIX pPa3MEPOB COCYOB

I XpaHCHUA I'a30B U H(HHKOCTCﬁ.

Llenvio 3a0anuti siBRsSeTCS MPUOOPETEHUE 3HAHUNA U YMEHUH MO MPAKTHYECKO-
MY OCBOECHHIO METO/IOB I10/100pa TUIIOBOTO 000PYI0BaHUS XUMHUUYECKOM OTpaciu.

K oTHOcHUTENBHO HE CIOXKHOMY OOOPYAOBAHUIO OTPACIU OTHOCSITCS TOPU3OH-
TaJbHbIE U BEPTUKAIbHBIE EMKOCTH, KOTOPBIE CITY’KaT JUIsl IPUEMa U pe3€pBUPOBAHUS
pa3IUYHBIX Ta30B U KUJAKOCTEH, IPOBENCHUS POCTENUIINX MPOLECCOB (OTCTanBaHUE,
cenaparus).

Metonnka TpOEKTUPOBAaHUS €MKOCTEH 3akitodaerca B cienyroniem. K rada-
PUTHBIM pasMepaM €MKOCTH OTHOCSTCS €e BHyTpeHHui nuamerp D m mmuHa L wnm
BHYTpeHHUU nuamerp D u BbicoTa H 111 BEpTUKAIBHON EMKOCTH.

[Ipyn XpaHeHMH >KHMJIKOCTEW CTENEHb 3allOJHEHHS] HOMUHAJIbHOrO o0beMa V
coctaBisier (p=0,85+0,9. Torna HOMUHAIBbHBIN 00BEM OYyIET paBeH:

Vi=V,/e, M,
rae V, — 00beM XpaHUMOM KUJKOCTH, M.

PekomeHyeTcss coryacoBarth MOJYYEHHOE 3HayeHue V, ¢ OJIKalluM 110
T'OCT 13372-78", npuHATH CTaHIAPTHOE 3HAYEHHE U BHIOPATH [0 KATAIOTy TOPH30H-
TaJbHYIO WM BEPTUKAIBHYIO EMKOCTh, OTBEYAIOIIYIO YCIOBUSAM €€ NPUMEHEHUS (Xa-
pakTepHUCTHKa Cpe/ibl, TEMIIEpaTypa, JaBICHUE).

B anpTepHaTHMBHBIX Ciydasx CleAyeT 3a1aThbCs 3HAYCHHEM BHYTPEHHETO JHa-
Metpa D cocyna u3 crangaptHoro psga (400...20000 mm). Torma aiamHa €eMKOCTH
WM €€ BhIcOTa OyJeT paBHa:

L =H=4V,/(xD?),
rae n=3,14.
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3arpaThl Ha U3rOTOBIIEHUE cocya OyayT OJIM3KM K ONTUMAJIbHBIM MPU BBINOJ-
HEHUU coOoTHOIIEeHHs pazmepoB L/D = H/D =<3...7>.

Ecnu naiinenHble rabapuTHbIE pa3MEpbl €eMKOCTH HE YJOBIIETBOPSIOT BBILIE-
IIPUBEICHHOMY COOTHOIIIEHUIO, TO CIEAYET C/IENAaTh HOBYIO IIOMBITKY pacyeTa.

Hwxe paccmarpuBaeTcs 4ucaoBOM NpUMeEP NPOECKTUPOBAHUSA TOPU3OHTAIBHON
€MKOCTH.

Ilpumep 5.1. Onpenenuth rabapuTHBIE pa3Mepbl TOPU3OHTAIBHOW E€MKOCTH

ni1s xparenus V,=110 M xuakoro npoaykra (pearenrta) npu arMoc()epHOM JaBJie-

Huu u Temneparype 10 50 °C.

Pemenune
Cxema K onpenesIeHnIO pa3MEPOB EMKOCTH NPUBEACHA HA PUCYHKE 5. 1.

v, A
A

y NS

Pucynok 5.1 — CxeMa Kk onpeieIeHuI0 pa3MepoOB EMKOCTH

[IpuMem cTeneHb 3anoaHEeHUs HOMUHAIBLHOTO 00bema emkoctu 0=0,9. Torna

€€ HOMHHAJIbHBII 00BeM OyJIET paBeH:
V.=110/0,9 = 122,2 m°.

Bmwxaitmum no FOCT 13372-78" spnsercs V= 125 M°, KOTOpBI B IpuMeM

JUISL TalTbHEN X PacyeTOB.

3agaaumMcs 3HaUeHUEM BHYTPEHHETO JuaMerpa cocyaa D =3 m.

Torna
L =4-125/(3,14:3*) = 17,7 m.
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[IpoBepum cooTHOHIEHUE pazmepoB emkoctu L/D =17,7/3 = 5,9, uto cooTBeT-
CTBYET PEKOMEHIAITHSIM.

Haiinennsle pa3mepbl €MKOCTH IO3BOJISIOT BBINOJIHUTH €€ MaTepHUaibHOE
oopmiieHne, MPOYHOCTHOW pacueT W TOJATOTOBUTH YEPTEXKH OOIIEro BHUAA s

o OopMIICHHS 3aKa3a Ha U3TOTOBJICHUE.
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SAHAHUSA T CAMOCTOSATEJIBHOI'O BBIITOJIHEHU A

3ajaHus BBITIOIHAIOTCS 10 BapuantaMm. HeoOxoaumo:
1. ITomoOpatTh TUMOBYIO €MKOCTh WJIM PACCUUTATh €€ OCHOBHBIE (rabapUTHEIE)
pa3Mephbl MO UCXOIHBIM JaHHBIM, IPUBEJACHHBIM B Tabmule 5.1.

Tabnuua 5.1 — cxoaabple JaHHBIE K 3aJaHUIO

Ne Bapu- | Pabounii | Cpena | Tum eM- | Ne Bapu- | PaGounii | Cpena | Tun em-
aHTa o0BeMm, KOCTH aHTa o0BeM, KOCTH
1\/73 1\/[3

1 3 K r |6 ~ 55 K r

2 6,3 I B 7 80 I B

3 12 K B 8 90 K B

4 25 I I 9 160 I I

5 38 K r 10 185 XK r

2. CoCTaBUTH DCKU3 EMKOCTH.
KoHTpoJibHBIE BOIIPOCHI

1. Kakne pa3HOBHIHOCTH COCYJOB JJI Ta30B M KUIAKOCTEW MCIOJIB3YIOTCS B
XUMUYECKOU oTpaciu?
2. Kakas HOpMaTHUBHO-TEXHUYECKAs] JOKYMEHTALHS UCIIOIb3YETCA IS COCY-

OB?

3. Jlisa Kakux 1esel ciayKaT eMKOCTH, U KaKUe UX KOHCTPYKIUU U3BECTHBI?

4. UYto siBnsieTcsl TIABHOM XapaKTEPUCTUKOW €MKOCTH, OMNpeAesiouei ee
pasmepsbl?

5. KakoBa MeToauka pacuera noadopa Wik NPOEKTUPOBAHUS €eMKOCTHOTO

o0opynoBaHUs?
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IHpakTuueckoe 3ansitue Ne 6. [1oAroToBKa NUCHbMEHHOT0 COOOIICHUS
0 Mmpoueccax MHTErpauu B COBPEMEHHOM MHUpPe (3IKOHOMHUKA,
MOJIUTUKA, KYJbTYPa) ¢ HCNOJb30BaHKeM ceTH Internet.

IIpoexTupoBaHue U BHIOOP 000PYI0BAHUSA [IJIsl XPAHEHHUSA ChIILYYHX
MaTepuaJioB

Heab: u3yyeHue METOAMK ISl ONpPENETIeHUs radapuTHBIX Pa3MEPOB COCYIOB

JUTSI XpaHEHUS ChINYYMX MATEePHAJIOB.

L]envto 3a0anuii IBASIETCA MPAKTUYECKUN pacyeT OCHOBHBIX pa3MepoB OyHKepa.

Meronuka npeeKTUpoBaHUsI OYHKEpOB 3aKirodaeTcs B cieayromem. [pexme
BCETro, BeIOMpaeTcsa KoHpurypanus oynkepa. Hanpumep, 11 MuInHIPOKOHUIECKOTO
OyHkepa (pucyHOK 6.1) omnpeaensiolnuMHU pa3MepaMH SIBJISIOTCS JAUAMETPbl IU-

JUHAPUYECKON YacT D, BBITYCKHOTO OTBEPCTHS d U BHICOTHI OT/IEIBHBIX YaCTEH.

Pucynok 6.1 — CxemMa K omnpeesICHHIO pa3MepOB IIMINHIPOKOHNIECKOT0 OyHKepa.
ITo pabouemy oObemy Marepuasia CiaeAyeT MPUHIThL OOJBIINNA ONvKanIIMi
HOMHUHAJIbHBIA 00BbeM cocyaa V.
HopmanbHoe ncrteuenue Marepuaia yepes BhIITYCKHOE OTBEpCTHE o0ecreynBa-
€TCs MPU yTJIE HAKJIOHA KOHUYECKOW CTEHKHU K TOPU3OHTY 0=45-55 °.
Jlanee cienyer 3aAaThCsl TMaMeTpoOM OyHKepa U3 CTAaHJAPTHOTO Psiaa ISl COCy-
JIOB U anmapaToB (cM. mpumep 5.1) U IUaMeTpPOM BBITYCKHOTO OTBEPCTHUS U3 psja

YCJIOBHBIX IUaMeTpoB JJist TpyoorpoBooB (100...600 mm).
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Torga pacueTHast BbICOTa KOHycCa HUKHEH YyacTu OyleT paBHa:

h=D/2-tg a,
TJIe 0. — IPUHATHIA YroJ HaKJIOHA CTEHKH K TOPU30HTY, °.

BricoTa yceuennoro konyca hy onpenensiercst mo gopmyiie:

h
h, = .
© I+ d
D-d
O0BbeM KOHHYECKOM YaCTU COCTABUT:
V. =1
Enh“ (D* +d*> + Dd).

O0beM MUIUHIPUYECKON BEpXHEH YacTH PaBEH:
VI_[ ~ O,95(VH_VK),

rae kodgouiment 0,95 yuutbiBaeT yacTh 00beMa OyHKepa Mo KOHMYECKOM KPBIIII-

KOM.
BricoTa mummHapudeckoi yactu OyHKepa OyAeT paBHA:
h,=4V./nD>.
Jlanee HEOOXOUMO TTPOBEPUTH PEKOMEHIyeMOe cooTHoIIeHue h,/D.
[Tonnast BeicoTa OyHKEpa ¢ Y4ETOM KOHCTPYKTHUBHBIX COOOpakeHui Oyaer
paBHa:

H=h+h,+(1,2+1,5), m.
Ilpumep 6.1. Onipenenuth rabapuTHBIE pa3Mepbl HUIMHAPOKOHUYECKOTO OyH-
Kepa Julst XpaHenus V, = 15 M’ rpanyssaTa npu atMocGEpHOM JaBIEHHU U TEMIIEPa-

type 1o 30 °C.Pemenue

CxeMma Kk pacuery OyHKepa mpuBeieHA Ha pUcyHke 6.1. 3amanumcst yriom
HaKJIOHAa KOHUYECKOM CTEHKH OyHKepa K ropu3oHty o = 50 °, nuamerpom OyHkepa D
= 1,8 M u auameTpom BeimyckHOro oTBepcTus d = 0,3 m. brnmxkaiiee 3HaueHre HO- MU-
HanbHOro oobema no I'OCT cocrasnser V, = 16 M.
PacueTHast BbicOTa KOHYCa HUKHEHN YacTu OyeT paBHa:
h=1,8 /2xtg 50° = 1,44 m.

Beicora yceueHHOro konyca h, cocraBiser:
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h =
LS 3V

0,3

1+18_
0,3

O0OBbeM KOHMYECKOM YaCTHU COCTABUT:

V =

<1 3,14 1,2 - (1,82 + 0,32 +1,8- 0,3) = 1, 47w,
12
O0beM MUIMHIPUYECKON BEpXHEH YacTH PABEH:
V.= 0,95(16-1,47) = 13,8 M’
BricoTa nunuHapudeckoit yactu OyHkepa OyAeT paBHa:
h.=4-13,8/(3,14:1,8%) = 5,43 m.
[IpoBepum cootnommenue h,/D = 5,43/1,8 = 3,02.
[TonHast BeicOTa OyHKEpa ¢ Y4ETOM KOHCTPYKTHUBHBIX COOOpaXkeHui Oyaer
paBHa:
H=1,2+5,43+1,27 =7,9 m.
JlnameTp 3arpy304HOTO MITyIlepa OyHKepa MPUHUMAEM TaKOW Ke, KaK U BbI-
MyCKHOrO, T.€. 0,3 M.
JlanbHeiiliee MpoeKTHpOBaHUE OyHKEpa HANpPaBJIEHO Ha €ro MaTepHalbHOE
oopmiieHne, MPOYHOCTHOM pacyeT U pa3paboTKy depTexeil o0IIero Buaa i 3aKa-

3a Ha U3TOTOBJICHUC.

SAHAHUSA 111 CAMOCTOSATEJIBHOI'O BBIITOJIHEHU A

3aaHus BBINONHSIOTCS 10 BapuantaM. Heobxoaumo:
1. Paccuntath OCHOBHBIE (rabapUTHBIE) pa3Mephl LUJIUHIPOKOHUYECKOTO OYH-
Kepa M0 UCXOJHBIM JaHHBIM, PUBEJICHHBIM B TabnuLe 6.1.

Taomuna 6.1 — UcxoaHble JaHHBIE K 3a1aHUTO

Ne Bapuanta | PaGounii Cpena Ne Bapuanta | Pabounii | Cpena
00BeM, M’ 00BeM, M
1 3,2 [Tecox 6 20 Kap6amu
2 6,3 ['muna 7 32 AmMmodoc
3 8 Ancopbent | 8 40 Azodocka
4 10 Karanuza- | 9 4 Komuenan
TOp
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16

Useects | 10

Koxkc
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2. CocTaBuTh 3CKHM3 OyHKEpa.
KoHTpoJibHbIE BONIPOCHI

1. Jns kakux uesnei ciuyxar OyHkepa?

2. Kakue pa3HOBUJAHOCTH KOHCTPYKIUN OYHKEPOB UCIOJIb3YIOTCS B XUMHU-
YeCcKoil oTpaciu?

3. Kakue maTepuaibl HCNOJIB3YETCA ISl U3roTOBIEHHS OyHKepoB? OT yero
3TO 3aBUCUT?

4. Kakue xapakTepuCTUKH OYHKEpa ONpeIeIIIOT €ro pa3mephi?

5. KakoBa MeToauka mpoeKTUpOBaHMs OYHKEPOB?
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IIpakTuueckoe 3ansitue Ne 7,8. @opmysiupoBanue u opopmiieHue
TEOPETHUYECKHUX U NPAKTUYECKUX ACMEKTOB MPOCKTHOM AeATEIbHO-
cTH.

Odopmiienue niiana padorsl Hag npoekToM. OdgopmiieHue Ouod-
Jguorpadguyeckoro cnucka. Pacuer 000/104eK, KpPbIIIEK W JTHUII HA

NMPOYHOCTH
Heab: npuobpeTeHne 3HAaHUI U YMEHUN MO MPAKTUYECKOMY OCBOCHHMIO METO-

JUK MMPOYHOCTHBIX PACUETOB AIEMEHTOB XUMHUYECKOTO 000PYI0BaHHUS.

Llenvio 3a0anuii SBASETCSI OCBOCHHWE METOJIOB pacueTa Ha MPOYHOCTH 000J10-
YEK, KPBILLIEK U JTHUIL] COCYJ0B U aIlllapaToB.

[IpoyHOCTHOMY pacyeTy XHMHUYECKOro OOOpYJAOBAaHMS NPEALIECTBYET €ro
mamepuanvHoe ogopmieHue, T.€. BBIOOP MaTEpUaoB JUIsl U3TOTOBJICHMSI, KOTOPBIN
3aBHCUT OT pabo4MX YCIOBHM NMPOTEKAHUS MTPOLIECCa U CBOWCTB CAMUX MaTEpHAJIOB.

Paboune ycrnoBus mpoTeKaHHs Mpolecca ONPeaesstoTCs TEMIIEpaTypou, 1aB-
JIEHHEM W CBOWCTBamu cpenbl. [IpaBuinamu PocrexHan3opa He gomyckaeTcs nmpume-
HEHUE YIJIEPOJUCTON CTanu JUisl anmaparoB, padOTalOMIMX IOJ JAaBICHUEM IpH
temneparype cteHku Bbie 475 °C. MexaHnyeckrue CBOMCTBA JIETMPOBAHHBIX CTa-
JIed TPU TOBBILIEHUU TEMIEPA- Typbl YXYALIAIOTCA MEHEE PE3KO M UX HCIOJIb3YIOT
IIpU TeEMIIepaType cTeHKH Boite 475 °C.

[Ipu noBBILIEHHBIX AaBIEHUAX OoJiee )KECTKHE TPeOOBAaHUS PEIBIBISIIOT K Ka-
YeCTBY CTalIM. YTJIEPOJUCThIE CTaIl OOBIKHOBEHHOI'O KaueCcTBa pa3peliaercs npume-
HATH JJIS annaparoB, padoTaronux noj AasieHueMm 1o 5 Mlla, a nmpu Gonblux aas-
JEHUAX CIHEeAYeT IPUMEHATh CTald C JIy4YIIMMH MEXaHWYECKMMHU CBOMCTBaMU
(MOHMKEHHOE cojiepKaHue cephl, ochopa u Apyrux npumecei).

VYBenuueHue AaBieHUs UHTEHCUPUIMPYET Koppo3uio. B mpoieccax, UCmonb-
3YIOUIUX HUPKYJIUPYIOMINI BOAOPOACOAECPKAIINNA a3 MPHU 3HAYUTEIbHBIX JTABICHUSX,
CTaJIu NOABEPTAOTCA BOJOPOJIHONU KOPPO3HH.

[Ipu BBIOOpE MaTepHanoB HEOOXOAUMO YUUTHIBATH KOPPO3UOHHOE U IPO3HOH-
HOE€ BO3JECHCTBHE Cpenbl. ArpECCMBHOE BO3JIECHCTBHE CpEAbl OIpPENENseT MU
KOHCTPYKIMIO 000pynoBaHus. OCHOBHbIE (DU3UKO-MEXAaHUYECKHUE U TEXHOJOTMYe-
CKHE CBOMCTBAa MaTe€pHaIOB, KOTOPHIE OMPENEIAT UX BBIOOp, CIIEAYyIOIINE:
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— Tpejel NPOYHOCTH WM BPEMEHHOE COPOTUBIICHUE Pa3PhIBY Gg;

— Tpeaen TEeKy4ecTu Cr;

— OTHOCHTEJIbHOE yAJIMHEHHuE O;

— OTHOCHUTEJIbHOE CYKEHHE ;

— MOJyYJIb YIPYTOCTHU NpH pacTsokenuu E;

— xoadpdumment [lyaccona p;

— yJapHas BSI3KOCTb a;

— TIOJI3y4YECTh;

— KO3 PUUUEHT TMHEHHOTO paclIupeHUs;

— CBapHUBAEMOCTb;

— 00pabaThIBAEMOCTh JABICHHEM U PE3AHHUEM.

[ToMumo ykazaHHBIX (PaKTOPOB MpU BHIOOPE MATEPUAIOB HEOOXOIUMO YUUTHI-
BaTh YKOHOMUYECKHUE (HAKTOPHI.

[Ipu pacuere anmnapaTtoB MpPaBHIbHBINA BHIOOP JTOMYCKAEMbIX HAMPSKEHUN TPU-
BOJAUT K SKOHOMHUHU Marepuana. PacueTHble JOmMycKaemble HANpsHKEHUS CBS3aHBI C
HOMUHAJIbHBIMU (HOPMATUBHBIMU [G |y WM G*) JOMyCKaeMbIMU HAMPSKCHUSIMU 3a-
BUCHUMOCTBIO:

[c]=[o]un,
rze [Gu — HOMUHANIbHOE JoycKkaeMoe Hanpsbkenue, MIla; n — koaddunment
CHUYKEHUSI HANIPSHKEHU S, YIUTHIBAIOIIMKN YCIIOBUS paOOThI M BUJ] 3aTOTOBKH JIJIsI
M3TOTOBJICHUS 000pyI0BaHUs (JIUThE, MOKOBKA, MPOKAT U JIp.).

HomuHnanbHble AOIMyCKaeMble HANpsDKEHUs MJIs CTalled  YIJIEpOAUCTBIX U
mapranioBuctbix (BCt3cm, 16I'C u np.) — no tremnepatypsl 380 °C, HU3KOJIETHPO-
BaHHBIX Tuna 12XM — po temnepatypbl 420°C, BBICOKOJETMPOBAaHHBIX THUIA
08X18HI10T — mo temmepatypsl 525 °C onpenenstoT B 3aBUCHMOCTH OT Ipezena

IMPOYHOCTHU U IIpEAciia TCKY4YCCTH:

b

o ot
. G =
[G]Hzﬁ’ [o] & T
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rae O ; u o tT — Ipeiesbl MPOYHOCTH U TEKYYECTH CTall MpHU pabouel TeMiepatype t
cTeHku annapara, MIla; n, u n, — 3amacel 1Mo npeaeny NPOYHOCTH U O MpeAey Te-
Kydectu. M3 aByx BenuuuH [G], 6epeTcsi MeHbIIee YUCIOBOE 3HAYCHHE.

Benmnuuny koaddunmenta 3amaca MPOYHOCTH TPH BBIOOPE JOMYCKAEMOTO
HaNpsOKEHUs B 0011eM cilyyae He0OX0IMMO IPUHUMATh C yYeTOM KauyecTBa MaTepua-
Ja, TEXHOJIOTMM M3TOTOBJIEHUS M METOJOB KOHTpPOJS, YCIOBUWA IPOU3BOJCTBA,
CBOICTB CpeJibl, XapakTepa NPHII0KEHU U po/ia Harpy30K, TOYHOCTH pacyeTa.

B pacuerax ko3 puimeHTsl 3anaca NpOYHOCTH MPUHUMAIOT HE MEHEE:

n; = 2,6 u n.=1,5.
[Ipu BBICOKHX TeMIlepaTypax HOMUHAIBHOE JOIyCKaeMOE HANPSKEHUE MPOBE-

PACTCA 11O IPCACTY I[HHTCHLHOﬁ IMPOYHOCTHU U NIPCACITY TCKYUYCCTH:

t
ol oy ol =2,
n ’
pis

e G'; — NpeaeN JIUTEIBHOM IPOYHOCTH IpU paboueii Temneparype, MIla; n,
— Ko3(ppuLMEHT 3araca no npeaeny AIUTeIbHONU NPOYHOCTH (N, = 1,5).

HopmaTtuBHbIE JOMycKaeMble HANPSHKEHUST B 3aBUCMMOCTH OT TEMIIEpaTyphl
BeIOMparoT o IT'OCT 14249-73" (Cocynpl u anmaparsl. HOpMBI 1 METOBI pacueTa Ha
MIPOYHOCTH), a TAKXKE MO JACHCTBYIOIIMM OTPACJIEBbIM PYKOBOJSAIIMM MaTepuagaM U
CIIPaBOYHUKAM KOHCTPYKIIMOHHBIX MATEPHAIIOB.

Ipumep 6.1. TlogoOpaTs MaTepHa Jjisi M3rOTOBIEHUS IUIUHAPUYECKON YacTH
KOpIyca KOHJIEHCAllUOHHOM KOJIOHHBI aMMHUaKa M ONpPEAENIUTh JOIyCKaeMoe Hampsi-
YKEHHE U TPUOABKY K PACUETHOM TOJIIIMHE HA KOMIIEHCAILIMIO KOPPO3UH, €CIIU PaCUeT-
Hoe namineHue coctaBisier P = 31,4MlIla u pacuetnas temneparypa t = 40° C.
Pabouas cpena siBisieTcs: — KOPPO3UOHHOM.

Pemenue

Y4uuThiBasi CBOMCTBA Cpebl U PEXKUMHBIC TTapaMeTPhl pPabOThI cocya, TPUMEM
1u1st u3rotonienus kopmyca ctaib 10I722C1 TOCT 5632-72*, Tak kak cpeaa B arra-
pate koppo3uoHHas. [Ipu 3ToM ckopocTs Koppo3uu matepuana coctasur 1, = 0,0025
M/Toj (CTIpaBOYHBIC JJAHHBIE).
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[IpoyHOCTHBIE XapaKTEPUCTUKU JIJII JAHHOW MapKu CTajau NP pacyeTHOM TeMmIiepa-
Type t =40° C no cnipaBoYHBIM JJaHHBIM COCTABJISIIOT:
os = 505 MlIla; o, = 361 MlIla.
Torpa HopMaTHBHOE JIOITyCKaeMoOe HampsikeHue npu koddduimentax 3amaca

n, = 2,6 un, = 1,5 6yner paBHo:
. [oB/nB =505/2,6 =194 - 194 MTIa
¢*=min '
< %
lor/nr =361/1,5 =241
JlonmyckaeMoe HanpsiKeHUE COCTABUT:
[6]i=Mm'0c*=0,9-194 =175 MIla,
rae n =0,9, Tak kak oOpabaTbeiBaemasi cpesia TOKCUYHa.
[IpubaBka K pacyeTHON TONIIHUHE OOCYANKK HA KOMIICHCAIIUIO KOPPO3UHU IS
pacyeTHOTO CpoKa ciykObl anmapara T = 10 jeT OyaeT paBHa:

C=1L't=0,0025-10 = 0,025 m.

[Ipu pacueme obopyoosanus Ha npouHocms Pa3INYalOT TOPU3OHTAILHBIC U BEP-
THUKaJIbHBIE KOJOHHBIE COCY/IbI U alnapaThl.

st copuszonmanvHuix annapamos (EMKOCTH, TEIUIOOOMEHHUKHU U JIp.) TIPU
pacyeTe Ha MPOYHOCTh PELIAIOT CIEAYIOIINE 3a/1auu:

1. ompenensitoT TOMIIMHBI CTEHOK KOPITyca, JHUII, KPBIIIEK, IITYIIEPOB;

2. OmpenensitoT pazMep MAKCUMAIbHOTO OAMHOYHOTO OTBEPCTHUA, HE MOJJIE-
KAIIEro YKPEIUICHHIO;

3. paccuUMTHIBAIOT YKPEIUJICHUS! BCEX OTBEPCTUN OOJBIIETO JUAMETPA;

4. paccUMTHIBAIOT OTMOPHI, (MITAHIICBBIE COSTUHEHUS;

5. TpOBEPSIIOT HECYIIYIO CLIOCOOHOCTh 00CUaKU B CEYCHUH MEX]Ty OTIOpaMU;

6. TPOBEPSIOT HECYIIYIO CIOCOOHOCTh 00e4aiiku B 00J1aCTU OMOPHBIX Y3JIOB.

[TepByro 3amady pemiarot, UCHOJIB3Ysl (GOPMYJIbI, pacCMaTpUBaeMbIe B MIpUMeE-
pax, MPUBEICHHBIX HMXE. BTOpyIO, TPEThIO M YETBEPTYIO 3aJa4d BBIMOJHSIOT IO
CHElUAIbHBIM METOJIUKAM, ITPUBEICHHBIM B JIUTEPATYpE.

JInd msToN M 1IeCTOr 3ajay MPEeABAPUTEIIBHO OMPEACIAIOT MePEPE3bIBAIOIINE

(HOHepC‘IHLIe) CHJIBI U I/ISFI/I6aIOH_[I/I€ MOMCHTBI B XapaKTCPHBIX CCUCHHAX KaK IJIAd
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OaJIKK Ha OMOpax, a 3aTEM OIPEIEISIIOT HAPSHKEHUS B CTEHKE KopITyca.
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JUist 6epmuKanvHblX KOJIOHHBIX COCY008 U annapamoé (€EMKOCTH, PEaKTOPBI,
MacCcOOOOMEHHBIE armapaThl U JIp.) MPU pacdyeTe Ha MPOYHOCTh PEIIAOT TaKUE Ke
MIEpPBbIC YETHIPE 3a7a4M, YTO U JUIsl TOPU3OHTAIIbHBIX AIlllapaToB.

JIOMOJIHUTENIBHO MPOBOJAT PACYET Ha JICWCTBUE BETPOBBIX M CEUCMUYECKHX
CHJI, COOCTBEHHOT'O BECa KOJIOHHBI C TPYyOOIIPOBOIaMH, TIIOMAKAMH U JIP.

[TogpobHbIe pacdyeThl Ha MPOYHOCTh XUMHUYECKOTO OOOpPYIAOBAHUS SBIISIOTCS
MIPEPOraTUBOM KOHCTPYKTOPOB. JlJII XMMHMKOB-TEXHOJIOTOB II€PBHYHYIO OLICHKY
MPOYHOCTH COCYZOB W allaparoB JAIOT pacueThl AJIEMEHTOB Kopmyca. B 3amauy
pacyeTa BXOJIUT OMNPEACIICHHE TOJIIMHBI CTEHKU 3JIEMEHTa S, WU JOMYyCKaeMOro
napyieHusd [P] mpu n3BeCTHOM 3HAYECHUU S,

Ilpumep 6.2. Onpenenutb TOIIUHY CTEHKH KOPIyca W JHUII BEPTUKAIBHOTO
cocyna (pecuBepa s Bo3ayxa) nuamerpom D = 400 MM, paboTaromiero moj aaBiie-
HueMm P = 5.4 MIla u paboueit remneparype t =40 °C. PaGouas cpena — razosas cia-
OOKOpPpPO3HOHHAS.

Pemenue

YuuTeIBas CBOMCTBA Cpe/bl U PEKUMHBIC MTApaMETPhl padOThI COCYy1a, TPUMEM
JUISl U3TOTOBJIEHUS Kopityca ctaib 20, a 1 quuin — ctanb 161°C.

PacueTnas Temmeparypa CTEHKH KopIilyca paBHa pabouei, T.e. t, = 40°C, Tak
KaK MakCHUMaJlbHasi TEMIIepaTypa Cpe/ibl OJI0KUTEIIbHASL.

PacuetHoe 3HaueHUME W3OBITOYHOTO BHYTPEHHETO MAaBJCHUS MJis1 pabouux
YCJIOBUH Takke paBHO pabouemy, T.e. P, = 5,4 MIla, Tak kak B cocyje pabouas cpena
ra3zoBasi.

[IpoOHOE nmaBieHWEe MpU THAPABINYECKOM HCIBITAHUU COCYAa OMPEIeseTCs

o gopmyie:

rae P — pabouee nasnenue, Mlla; [G]., [6] — monyckaemoe HampsiKeHUE MaTepuana
npu 20°C u paboueit Temmneparype, Mlla.
[IpoBenem pacuem monwunvl cmenxku xopnyca. Cxema K pacyery MpUBeJeHa

Ha pucyHkKe 6.1.
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Pucynox 6.1 — Cxema Kk pacueTy TOJIIMHBI CTEHKH Kopityca cocyaa Jlormyc-
KaeMoe HalpshKeHHe B pabodeM COCTOSHUU OIpeesseTcs mo hopMmyIie:
[c]=n-c*,
rae o = 145,5 MIla nns cranmu 20 npu temmnepatype t = 40 °C (cmpaBo4YHBIE J1aH-
HBIC); N — MOMPABOYHBIM KOA(DPHUIMEHT, YUUTHIBAIOMUNA CTHOCOO HW3TOTOBIICHUS
Kopmyca (1 = 1, Tak Kak KOPITyC W3rOTaBINBAETCS U3 JINCTOBOTO MTPOKATa).

Torma
[6],,= 1-145,5 = 145.5 MITa.

[Tpu ruapaBanueckux ucnbiTanusx (20°C) gomyckaeMoe HaNpsKeHUE Ompe Jie-
JS0T 0 popmyiie:

S 220
[6] _ %o ="""=200 MIla,
L1

riae oo = 220 MIla — npenen texkydectu ctanu 20 ripu 20 °C (cipaBoYHbIE JaHHBIE).

[Ipo6HOE naByieHUE MPU THAPABINYECKOM HCIIBITAHUM COCTABUT:

(1,25-5,4-200/145,5 = 9,28)
P = max{ t = 9,28MIIa.
1 | 54+03=57 J

Koaduiment npoyHoCcTH NpOAOIBHOTO CBAPHOTO 1IBA KOpITyca NPUHUMAETCS

PaBHBIM @ = 1, TaK KdK IIBbI BBIIOIHAIOTCA C ABYXCTOPOHHHUM CIINIOITHBIM ITPOBApPOM

aBTOMAaTHUYECKOM CBapKoi 1o cioeM (iroca.

MM

Cxopocts koppo3uu npumem Il = 0,2 | cpok skcruryaTtanuu cocyga — 10

roa

JCT.
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Tor):[a HpI/I6aBKa K pacquHoﬁ TOJIIIIUHEC CTCHKH JIs1I KOMIICHCAIUHU KOPPO3HUH

COCTaBUT:
C=I-1=02-10=2,0 mm.

PacueTHas TosMHa CTEHKU KOpIyca orpejaensercs no Gopmysam:

P,D
( reb = 554 . = 7956]
| 400 |
2¢ [0]40— Py 2-1.1455-54
Sp = max{ . 958 - l} =9,50 MM,
[ = 9,50
120 [o] - 2:1-200- J
9,28
Py

rae Dg — BHyTpEeHHUI JUaMeTp KOPITyca, MM.
HcnonauTenbHas TONIMUHAA CTEHKH KOPITyca OompeenseTcs mo Ggopmyiie:

SI/I:SP+C1+

=9,5+2,0+0,5=12 mm,
G,

rae C, = 0,5 MM — mpubaBka Ha OKpyTIIEHUE pa3Mepa.

[IpoBepuM ycia0BUE NPUMEHUMOCTH PACUYETHBIX (OPMYIL:
S-C _12-2
De» 400

=0,025.

Tak kak 0,025 < 0,1, To ycinoBre NPUMEHUMOCTH (POPMYJT BBITIOTHSAETCS, T10-
CKOJIbKY COCY/I SIBJISIETCSI TOHKOCTEHHBIM.
[IpoBenem pacuem monwunvl cmenku OHuwja. Cxema K pacueTy IpHBEACHa Ha

puUcyHKe 6.2.

.".II. ‘F H
e Xy | , J’-‘f"ﬁ'f

r ot R —y

Pucynok 6.2 — CxeMa Kk pacueTy JHUIIA
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J{nuie nzroraBnuBaetcsa u3 crau 16 I'C. PacueTHas TemnepaTypa COCTaBIISIET
t =40 °C, pacuetnoe nasinenue — Pp = 5,4 Mlla. Jlomyckaemoe HanpsiKEeHHUE IS CTa-

mu 16 I'C npu temnepatype 40 °C O6yaer paBHO:

59



[6],=no*=1:167,5=167,5 MIIa,

rae * = 167,5 MIla — HopmaTuBHOE J10ITycKaemMoe Harpspkenue s ctanu 16 T'C
nipu Temmeparype 40 °C.

I[OHYCKaeMOG HaIPsHKCHUC TPU THAPABIIMYCCKUX UCIIBITAHUAX PABHO!

280
[6]20 _%me = =2545 MITa
L1 11 ’

,
r7ie oo = 280 MIla — mpeaen texkydectu aist ctanu 16 I'C npu 20 °C (cripaBouHbIe
JIAHHBIE).

[IpobHOE naBieHUe MPU THAPABIMYECKOM HCIBITAaHUM paBHO P = 9,28 Mlla,
MOCKOJIbKY OIpeJIeIICHO paHee g MaTepuaia Kopiyca.

Koaddumuent npodyHOCTH cBapHOrO IBa MPUHAMAeM paBHBIM ¢=1, TO-
CKOJIbKY TIpu 1uameTrpe cocyna D = 400 MM 3aroToBka JJis JHUILA SIBISETCS 1IEIbHOM
(6€3 cBapHBIX IIIBOB).

[TpubaBky K pacyeTHOU TOJIIMHE JHUIA TPUHUMAEM PABHBIMU: JJII KOMIICH-
cauuu koppo3uu C; = 2 MM, Ha BBITSDKKY IIpu mTaminoBke gauma C; = 0,64 M.

Pacuernas TOJIIIMHA CTCHKW JHHIIA paBHA:

[ PPDB 5’4 . — 6,5 1
= 400
20[6],~ 0,5P, 211675 - 0,5 - 5.4 |
S, = maxj 9,28- 400 T =7,36 MM.
piDe  _ =736
[ 120[0] - 2.1-2545-0,5-928 ||
0,5P,

HcnonnurtenbHas TOJIIIMHA CTCHKW JHHIIA paBHA:

Su=Sp+Cit _7364240,64= wum
C, 10

Halinennbie KOHCTPYKTHBHBIE pa3Mepbl pecuBepa BMECTE C rabapUTHBIMU
pa3MepaMy MO3BOJSIOT COCTaBUTh YEepTEKW oOlero BHaa W OPOPMUTH 3aKa3 Ha

U3TOTOBJIEHHE 000PYIOBAHUS.

SAJAHUA I CAMOCTOATEJIBHOI'O BBITIOJIHEHUA
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3ajaHus BBITIOIHAIOTCS 10 BapuantaMm. HeoOxoaumo:
1. ITonoGpaTh MaTepua sl M3rOTOBJICHUS IIUJIMHIPUYECKOM YaCTH KOPITyca U

JIHHUIIT peKTI/I(I)I/IKaI_II/IOHHOI‘/’I KOJIOHHBI U OIIPCACIIUTL JOITYCKACMOC HAIIPAKCHUC U
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npubOaBKy K pacueTHOM TOJIIIMHE HA KOMIIEHCAIIMIO KOPPO3UH.
2. OnpenenuTts TOJMIIMHY CTEHKH KOpITyca U JHUII anmapara.
B xauecTBe MCXOIHBIX AAHHBIX MCHOJIB3YIOTCS MaTE€pUaibl ONTHMAIbHOTO ITPOEK-

TUPOBaHUS KOJIOHHBI OMHApHOU pekTudukaiuu (3anstue No 2).
KoHTpoJibHBIE BONIPOCHI

1. Kakue pa3HOBHIHOCTH KOHCTPYKIIMOHHBIX MaTEPHUANIOB HCIONB3YIOT MPHU
U3TOTOBJIEHUU XUMUYECKOTO 000py10BaHus?

2. Kakme xapaKTepuCTUKH KOHCTPYKIIMOHHBIX MATEPHUATIOB HUCIIOIB3YIOT TPH
pacderax Ha IPOYHOCTh XUMUYECKOTO 000PY10BaHUS?

3. Kakue daxTopsl BIHSIOT HA BEIOOP MaTEpPHAIBHOTO OGOPMIICHUS XUMUYE-
CKOro 000opy10BaHus?

4. Ot kakux (HhakTOpOB 3aBUCHUT TOJIIMHA CTEHKU KOPITyca COCy/la, €ro JHUII?

5. Jlns Kakux nenen npoBOAAT TMAPOUCTIBITAHUS COCYJIOB U anmnapaTroB?
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IMpakruueckoe 3austue Ne 9,10. Iloaroroska coodmenus «Qomue
TpeOOBaHUsA K 0OPMIIEHUIO TEKCTA)

no teme «Pa3BuTne XUMIUYeCKOH MPOMBIIIJIEHHOCTH B Pa3BUTHIX
crpanax». U3y4yeHne NpUHIUINIOB KOHCTPYKTUBHOIO OpopmiieHH st
aanadaTHYEeCKUX PeaKTOPOB

Lenvto 3ansamus SBISIETCS. O3HAKOMIICHHE C MPUHUUIIAMU KOHCTPYKTHBHOTO
oOpMIICHHSI PEaKTOPOB HEOPTraHUYECKUX IPOM3BOJICTB. B KkadecTBe OOBEKTOB
M3YUCHUSI PEKOMEHJIYETCS PacCMOTPETh HauboJjee MPeCTABUTENIbHbIC KaTaluTUye-
CKHE PEaKTOpbl OTPACIU: TUAPUPOBAHUS CEPHUCTHIX COCAMHEHUM, KOHBEPCUU MPHU-
poanoro raza, CO, NHs, okucnenust SO,, CHHTE€3a aMMHaKa, METaHOJIa U JIp.

[Ipu u3yueHun martepuana B KaueCTBE UCTOUHHKOB UH(POPMAIUU PEKOMEH]TY -
€TCsl MCII0JIB30BaTh YEPTEXKH 000pyAoBaHus. KaxIbIii CTYJIeHT 3HAKOMUTCS C OJHUM
(nIByMms1) BUaMu O0OpYJOBAaHUSI U COCTABIISIET KpaTKOe ONMKCcaHue 00Opy0BaHUs, B
TOM YHCJIE:

- KOHCTPYKIIUHA 000pYIOBaHUS M COCTABHBIX YaCTEH;

- JIOCTOMHCTB M HEJOCTATKOB OT/E/IbHBIX PELICHUI;

- MPUHITUIIOB UCIIOJIb30BaHUs 110 Ha3HAYe-

Hu1o. Jlanee cienyer pacCMOTPETh:

- MPUHITUIIEI 0€30TACHOM IKCIUTYaTalluH;

- IPUHIUIIBI MATEPUATTELHOTO O(OPMIICHUS U TIPOSKTHUPOBAHUS 000Dy 10BAHMUS.

IIpakTuyeckoe 3ausatTue Nell. ConpoBoxaenue npoekra. Onpeaesienue rada-

PHUTHBIX pa3MepoB peakTopa KoHBepcuu CO

HCJII)Z OCBOCHHC OIIHOﬁ N3 MCTOAUK YKPYIITHCHHOTI'O pacu€Ta OCHOBHBLIX pasMcC-

POB PCAaKIMOHHLIX aIllIapaToOB.

L]envio 3a0anuti ABIAETCS U3YUYEHUE PUHIIUIIOB pacyeTa peakTOpOB.

OpnHoit n3 Hanboyiee U3BECTHBIX U MPUMEHSIEMBIX METOJUK YKPYIMHEHHOTO
pacyeTra OCHOBHBIX Pa3MEpPOB PEAKIIMOHHBIX alllapaToB C TBEPABIM CIOEM KaTalau3a-
TOpa SIBIISIETCS CIEeAyIOIIasl.

B kauectBe HCXOJHBIX JAHHBIX CIIYiKaT pacxoq F33006p33HOFO CBhIPbA IIPH T.H.
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HopMasibHBIX yeaoBusix P = 0,1013 MIla u T = 0°C, tun karaiuzatopa u 00bEMHas
CKOPOCTb MOJA4YH ChIPbsl. DTH JAHHBIE [TO3BOJISIOT ONPEAEIUTh HEOOXOIUMBIN 00BEM
KaranuzaTopa. /luameTp ammapara pacCUMTBIBAIOT MCXOHs U3 oOecrieueHus: Tpedy-
€MBIX YCJIOBUH THIAPOJUHAMUKH, KaK U JJi1 OOJBIIMHCTBA JAPYTroro oOOpyJOBaHUS.
BrIcoTHBIE pa3Mepsl, Kak IPaBUIiIO, ONPEIEISIOT KOHCTPYKTUBHO.

Hwxe paccmaTpuBaeTcsl YMCI0OBOW IPUMEP NMPOEKTUPOBAHUSA OAHOTO U3 BUOB
peakIMOHHOro 000pyI0BaHus - peakTopa kousepcuu CO.

IlIpumep 10.1. OnpenenuTs OCHOBHBIE pa3Mepbl peakTopa KoHBepcuu CO mo

CJIETYIOIUM HMCXOJHBIM JIaHHBIM: MPOU3BOJUTEIHHOCTh PeaKTOpa MpH padoumx
YCJIOBHUSIX COCTABISICT V,, = 4,05 M */ ¢ ; TNIOTHOCTh MOTOKA ra3a MpH paboduux yCIiIo

BUSX
pY =8,508 xr / M3 ; SKBUBaJIEHTHBIN AMAMETP YaCTHUI[ KaTaau3aropa Mapku 71-

SM u ero HachlHas IIOTHOCTh PABHBI

dy =6-107 p =1700 kr/wm3 ; pacxon

M 5
HAC

CyXO0Tro rasa Ipu HOPpMAJIBbHBIX YCIOBHAX PABCH ch_ — 193026 M3/‘I' 06BEMHAS
M

X.TA3
CKOPOCTb IOJa4YM ChIPhs Ha BXOJE B PEAKTOP cOCTaBiseT v = 2120 u™,
Pemenue
OCHOBHBIMM T'a0apUTHBIMU pa3MepaMU PeaKTopa SIBJISIOTCS €ro TuaMmeTp U
BbICOTA pabouel 30Hb1. Haiinem ux.

OUKTUBHYIO CKOPOCTh ra3a (Ha CBOOOIHOE CEUCHHE) paccuuTaeM o Gpopmyse:

Wo = 0,0167 -pHAC - =

= 0,0167 170086 405 _ 0 44 /e
9,81/ 8,508 ’ ’

I7€ g — YCKOPEHUE CHIIbI TSXKECTH, M/C’.

Pabouyto ckopocTh raza B peaktope npumem Ha 20% Huxke J0MyCTUMOI:
w=08-w0=0,8-0,44=0,35 m/c.
Torna nuamerp annaparta OyAeT paBeH:
D= je = 4 =379wm,

i ©) 4602/5()3,14

rae = 3,14.
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B cootBetrctBuu ¢ 'OCT 9617-73* npunumaem D = 3,8 M. HeoOxoaumbiii 00bEM

KaTajau3aTropa B peakTope Onpeesum 1o Gopmyrie:

VK =VCYXTA3/3=193026/2120=91,05 M3 .

Jlyist onipenenieHrs HOMUHAIBHOTO 00BEMA ammapata HEOOXOAUMO YUUTHIBATh

CTEIECHb 3allOJTHEHUS KaTanu3aTopom ¢ = 0,6:

v :V_K:91,05

0
0 0,6

C yuérom 15% pesepBa MOITHOCTH BHYTPEHHUN 00BbEM peaKkTopa COCTABHT:

V- (100 +k) 151,75 - (100 + 15) ;
V= T 00 — 174,51 m

=151,75m.

5

riae k — pe3epB MOIITHOCTH.

HJ'IOHI&I[B IMOTICPCYHOI'O CCUCHUS PCAKTOPA PaBHA.

n
4 38— 134
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BricoTa paboueit yacTu peakTopa paBHa:
vV 174,51

S 1134

= 15,38 ™.

OxkonuarenbHO npuaumaeM H = 15,5 m.
Hailinennbpie rabapuTHble pa3Mepbl peakTopa MO3BOJISIOT MNPUCTYNUTh K €ro

KOHCTPYUPOBAHUIO U IPOYHOCTHOMY PAaCUETYy.
SAJAHUA I CAMOCTOATEJIBHOI'O BBITIOJIHEHUA
Wcxonnbie naHHbBIC 711 pacyeTa BhIAET MpEenoaaBaTelb.
KoHTpoJibHBIE BOPOCHI

1. KakoBbl OCHOBHBIEC TPEOOBaHUS K TBEPJIbIM KaTan3aropam?

2. Kakue (akTopbl BIUAIOT HA rabapuTHBIE pa3Mepbl aquabaTHYecKoro peax-
TOpa C 3€pHUCTBIM KaTaau3aTopom?

3. KakoBa meToauKa ONpENesIeHNs OCHOBHBIX (rabapUTHBIX) pa3MEpPOB peak-
TOpa CO CJIIOEM TBEPAOIrO KaTaiausaTopa?

4. W3 KxakuX KOHCTPYKTHBHBIX 3JIEMEHTOB COCTOUT PEAKTOP CO CIOEM
TBEPIOro KaTaiau3aropa?

5. U3 kakux cooOpaxeHuil BbiOMpaeTcs (opma Kopryca M JHUII, ONOPHBIX

AJIEMEHTOB peakTopa?

IpakTnueckoe 3anaTre Ne 12,13. OT4eTsl M aHAJN3 NPOEKTA. YIIPaBJIeHHE
HECKOJIbKHUMH MPOEKTAMM.

N3yyenue npUHIMIIOB KOHCTPYKTUBHOTO O(DOPMIICHHS TIeUeid, KOTJIOB, YTHUIH3ATO-
POB TEIUIOTHI.

Lenvto 3anamus ABISIETCS O3HAKOMIIEHHE C INPUHIMIAMUA KOHCTPYKTHBHOIO
oopmiieHus1 TEIIOBOTO 000pYAOBaHUSI HEOPraHMYECKUX MPOU3BOJACTB. B kauecTBe
OOBEKTOB HU3Y4YEHHUS PEKOMEHJYETCS pPAacCMOTPETh Haubosee MpeAcTaBUTEIbHbIC
BU/JIbI TEIUIOTEXHUYECKOTO 000PYI0BaHUS XUMUYECKUX MPEANPUATUI (I1€YHu, SHEPTO-
KOTJIbl) U YTUJIM3ATOPbl BTOPUYHBIX YHEPrOPECYPCOB (PEKYIIEPATOPHI, KOTIIbI-yTHIIH-

3aTOpPBI, Ta30BbIC TYPOUHBI).

66



[Tpu n3yyeHnn Marepuaia B Ka4ecTBE MCTOUYHUKOB WH(GOPMAIIUU PEKOMEH/TY-
eTCsl UCTIOJIb30BaTh YepTEKH 000pyaoBaHusl. Kakaplii CTy/I€HT 3HAKOMHUTCS C OJTHUM
(IByMsI) BUJaMH OOOPYAOBAaHUS M COCTAaBIIAET KPaTKOe OMHCaHUE O0OpYIOBaHUS, B
TOM YHCJIE:

- KOHCTPYKLIMU 000PYZOBAaHUS U COCTABHBIX YacTew;

- TOCTOMHCTB M HEJJOCTATKOB OTJICIbHBIX PEIICHUI;

- IPUHITUIIOB UCIIOJIL30BaHMs IO Ha3HAUe-

HU10. Jlanee cieyer pacCMOTpPETh:

- IPUHIIMITBI 0€30TIaCHOM IKCILUTyaTallnu;

- IPUHLIUIBI MATEPUATBLHOTO OPOPMIIEHUS, TPOSKTUPOBAHMS U BbIOOpa 000py-

J0BaHMI 110 KaTajlory

IIpakTuueckoe 3ansitue Ne 14, Ilposenenune kinaccupurannu nmpoex-
TOB.

OmnpenesieHne y4acTHUKOB npoekTa. OnpengesieHne 0CHOBHBIX pa3Me-
POB KOTJIa yTHJIM3ATOPA TEIJIOTHl HUTPO3HBIX ra30B

Heab: ocBoeHHE METOJAMKH YKPYITHEHHOTO pacueTa OCHOBHBIX pa3MepOB KOT-

Ja-yTuim3aTropa TCIUIOTbI HUTPO3HbBIX I'da30B.

Llenvio 3a0anuii SIBNSE€TCS U3yYEHUE MPUHLMIIOB NMPOECKTUPOBAHUS OJHOTO U3
BUJIOB TEIUIOTEXHUYECKOT0 000PYJ0BaHUSI.

TeruioBoe 000pyAOBaHME XUMUYECKUX MPEANPUATUN BBIITYCKAETCS B COOTBET-
CTBUU C HOpMAaTuWBHO-TeXxHHUYEeCKUMU AokyMeHTamu (I'OCT, karanor u Ap.), y4UThI-
Bas CJIOKHOCTh €ro KOHCTpyKIMH. [103TOMY npu MPOEKTUPOBAHUM TAKOTO 000PYI0-
BaHUS CTPEMSTCA, ONPENEIUB OCHOBHBIE pa3Mephl, MogoOpaTh TUIIOBOW armapar.
OCHOBHBIM XapaKTEPHBIM PAa3MEPOM TEIUIOBBIX alNapaToB SIBJISETCS IUIOMAb IO-
BEPXHOCTH Teronepeaayu. [loatomy [uisl ee HaXOXKIEHUS HCIIOJIB3YIOT OCHOBHOE
ypaBHEHHUE TeIIoNnepeaun U ypaBHEHHE TEIJIOBOTroO OajlaHca ammapara.

Ilpumep 13.1. OnpeaenuTb OCHOBHBIE Pa3MEPhl KOTIa-yTHUIN3aTOPa, YCTaHAB-

JIMBACMOI'0 IIOCJIC KOHBCPTOpA MPHUPOAHOIO rasa Io CJICAYIOHUM HCXOJIHBIM JIdH-

HBIM: KOTEJI MPEeAHA3HAYEH I OXJIaXKJICHUsI KOHBEpTUPOBaHHOTrO raza ¢ 970 °C no
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371 °C u nosy4eHus HaChIILIEHHOTO BOASHOrO napa noa aasienueM P = 10,346 Mlla
npu t = 314 °C; KOJIMYECTBO CYXOro ras3a, BhIXOJAIIETO U3 KOHBEPTOPA, COCTABIISET
G= 220748 xr/4, oTHOLIEHHE Map : ra3 paBHO n = (,58.
Pemenue

OCHOBHOI XapakTEPUCTHKON KOTJA-yTUIM3AaTOpa Kak TEIUIOBOIO 000pyaoBa-
HUS SIBIISIETCS €ro MOBEPXHOCTh TEIUIONEepeaadn, KOTopas OmpenemseT radapuTHbIC
pa3mepsl. [IpoBeneM pacuer HEOOXOIUMOM MOBEPXHOCTD TEILIONEpEIaUu.

VYuuThiBas Npou3BOJACTBEHHBIN OMbIT, IPUMEM K YCTAHOBKE J[Ba MapaJiIeiIbHO
paboTaIMX KOTIa-yTUIN3aTOpa KOKYXOTPyOUaToro TUIia.

VYpaBHeHue TermioBoro 6ananca ¢ yuetoMm 1% moTeph Teia B OKPYKAIOIIYIO
Cpeiy MPEACTaBUM B CIEAYIOLIEM BHUJIE:

0,99-(Qi - Q) = g:(Hs - hy),

rae Q: u Q, — TemnoTa MOTOKAa Mapora3oBOM CMECH Ha BXOJIE€ U BBIXOJE M3 KOTIIA,
k/[x/4; g — konmuuecTBO oOpa3syrolerocs napa, kr/4; Hs; — sHTanbnus mojy4aemMoro
BOASHOTO mapa (1o CIpaBOYHBIM JaHHBIM cocTtaBisier 2716,8 x/[x/kr); hs — »H-
TaJIbIUS TUTATEIBHON BOJIBI (ITO CIIPABOYHBIM JTaHHBIM cocTaBisieT 1253,58 k/Ix/kr).

KonuuectBo temna Q; Halizem o ¢popmyiie:

Q1 = (G + Gn)-Cptyy,

rae C, = 1,5332 kJIx/(xr-K) — uzo6apHas cpeHssi TeII0eMKOCTb [Mapora3oBoi cMe-
cu ot 0 10 970 °C (cipaBOYHBIC JIaHHBIE).

Torma

Qi = (220748 +220748-0,58)-1,5332-970 = 51871-10" k[Ix/u.
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KonuuectBo temna Q, HalineM no popmyiie:
Q2= (G-c: + G'n-cy)-toms,

rae ¢ = 1,3482 u ¢, = 1,5608 — uzobapHas cpeHsisi TEIIOEMKOCTh ra3a u napa ot 0
10 370 °C, xIx/(xr-K) (cipaBouHbI€ JaHHBIE); ty.x — TEMIIEpATYpa Ha BhIXOE, °C.

Torna

Q. =(220748-1,3482 +220748-0,58-1,5608)-371 = 23824-10* xJ[x/u.

KonunuecTBo nepenaBaeMoro remia ¢ yaetoM 1% mnoreps B OKpyKarolyro

Cpeny paBHO:
Q=0,99-(Qi1- Q),
W
Q=10,99-(51871-10* - 23824-10% = 27767-10* x[l)x/u = 77129 kBr.

KonunuecTBo napa, CHOIMaeMOro € IByX KOTJIOB-YTHJIM3aTOPOB, PABHO:

g = Q/(H; - hy),
170031
g=27767-10*/(2716,8 - 1253,5) = 189756 kr/u.
TemmepaTypHas cxema ABM)KCHUS TETJIOHOCHUTENIEH B KOTJIE-yTUIIH3aTOPE UME
eT BUL:

314 °C <~ 314°C
970 °C - 371°C
Ats=656 °C At,=57 °C

Tak kak Ats/Aty = 11,5 > 2, To cpeaHsis pa3HOCTh TemIepaTyp OyJeT onpeje IsiTh-

cs 1o hopmyIie:
Ate= (Ats - Aty)/[In (Ats /At,)] = (656 - 57)/[In(656/57)] = 245 °C.
TpeOyemas mo11aib MOBEPXHOCTU TEINIOOOMEHA COCTABUT:
F = Q/(K-At.p),

rae K — koadgdunmeHT ternonepeaadu, NpUHATHIN HAa OCHOBAHUH MTPOU3BO/ICTBEH-
HOro onbIiTa pasHEIM 490 Br/(M*K).

Torga nmosryunm:

F =77129-10°/(490-245) = 642 m*.
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Takum 00pa3om, ¢ HEKOTOPHIM 3aMacoM MPUHUMAEM JBa OJIMHAKOBBIX KOXKY-
XOTpYyOUaThIX KOTJA-yTHUIM3aTOpa TOPU30HTAJIBHOTO THUIA C JAUAMETPOM KOXKyXa
1500 MM, TpyOkamu 25x2 MM u iuHOM 4 M. [Inomans TeriooOMeHa KOTia- yTHIIH-
saropa pasHa F = 330 m”.

Haiinennble OCHOBHBIE pa3Mephbl YTHIN3aTOpa MO3BOJIAIOT BBHIIOJHUTH €r0

MaTepuaibHOe 0OpMIIEHNE U TPOYHOCTHOM pacyer.
SAJAHUSA 111 CAMOCTOSATEJIBHOI'O BBIITOJITHEHM A
Hcxonnble naHHbIC 711 pacyeTa BbIAACT MPENoAaBaTENb.
KoHTpo/ibHBIE BOIIPOCHI

1. Kakue pazHOBHIHOCTHU TEIJIOTEXHHUYECKOTO OOOPYIOBAHUS UCTOJIb3YHOTCS
B XUMHUYECKOM oTpaciau?

2. Jlus Kakux 1eneu ciykaT yTUIN3aTOPbl TeIIOThI?

3. Kakue KOHCTPYKIIMH KOTJIOB yTUIN3aTOPOB U3BECTHHI?

4. Yrto sBISETCS IITaBHOM XapaKTEPUCTHUKOMN TEINTIOBOIO 000PY0BaHUS, OIpe-
JIETIAIOLIEH €ero pa3Mepbl?

5. KakoBa MeTOouKa pacyeTa TeIIOBOTO 000pyI0BaHUs?
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IIpakTnueckoe 3anaTue Ne 15. Pazpadorka koHIenuuu nNpoexKra.

HocTpoenue nepesa uesien. Pazpadorka ycrasa npoekra. Pacyer Ha
NMPOYHOCTH KOJIOHHOTO ANIAapaTa
I.[e.m;: N3Yy4YCHHUC MCTOJAHK paCUYCTa KOJIOHHBIX aIlllapaTOB HA HIPOYHOCTH C IIPHU-

MeHeHnem DBM.

OpFaHI/ISaHI/IOHHaH (bOpMa 3aHATHA — WHIAWBUAYAJIBHBIC 3aHATUA C IIPUMCHC-

Huem [I1DBM.

Lenvto 3a0anuti SIBIAETCS NMPAKTUUECKUN pacyeT Ha MPOYHOCTHh KOJIOHHOTO
amnrmnapara ¢ npuMeHennem SBM.

Pacuem na npounocms ABIAETCS OJHUM W3 3aBEPLIAIOIINX JTAIOB CO3AAHUS
TEXHUYECKOTO MPOEKTa MaccOOOMEHHOH KOJOHHBI. [Ipu pacuere BepTUKAIBbHBIX
anmnapaTtoB Ha MPOYHOCTh PEIIAIOT CIEAYIolIUe 3a7aun (CM. TakKe Marepuain 3aHs-
TUSA
Ne 2):

— ONPEACIISIIOT TOJIIMHBI CTEHOK KOPITyCa, THUIL, KPBIIEK, IITYLEPOB;

— ONPEACISIOT pa3MeEP MAaKCUMAJIbHOIO OJMHOYHOTO OTBEPCTHS HA KOPIyCe,
HE IOUIEKAILETO YKPEIJICHHUIO;

— PaCCUMTHIBAIOT YKPEIICHUS BCEX OTBEPCTHUI OOJIBIIIETO TUAMETPa;

— paccUMTHIBAIOT (PJIAHIIEBBIE COCAMHEHUS;

— TIPOBOJIAT pacueT Ha JACHCTBUE BETPOBBIX M CEHCMUYECKUX CHII, COOCTBEH-
HOT'O Beca KOJOHHBI C TPYOOIPOBOIaMHU, TEIIJIOU3O0JISALIUEH, TIIOMAIKAMU U JIP.

[Ipu pacuere Ha BETPOBBIC HATPY3KH anmapaT pacCMaTPUBAKOT B TPEX COCTOS

HUAX:

— TIpH pabouuX yCIOBUSX;

— TP UCTBITAHUU;

— TIOCJIE MOHTaXa.

Pacuer BkrOUaET:

— BBIOOP pa3MEpPOB OMOPHON MOBEPXHOCTH (YHAAMEHTHOTO KOJIbIIA M TIPO

BepKy (yHAaMEHTa Ha HAMPSHKEHUS CXKATUS;
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— OmnpeacJICHUC TOJIINHBI q)yHllaMeHTHOFO KOJIbI[a 1 APYI'UX 3JIECMCHTOB OIIOPbI;
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— PpacyeT MPOYHOCTU CBAPHOTO IIBA, COSAMHSIONIETO OTIOPY C KOJIOHHOW;
— TMPOBEPKY YCTOMYUBOCTU (DOPMBI OMIOPHI;

— TMPOBEPKY YCTOMUHUBOCTU (DOPMBI KOpITyca B HUKHEHN YaCTH.
Co3naBaeMble MOJENHN MPOYHOCTHBIX PACUETOB B OCHOBHOM clieiytoT [9-11] u

TpeboBaHUAM rpynnbl crangapToB «Cocynabl U anmaparsl. HopMbl U MeTOAbI pacue-
TOB Ha MPOYHOCTH». Kak Mmokasai ombIT, XOpOIlIUe pe3yIbTaThl JaeT MPUMEHEHNE HH-
terpupoBaHHoit cuctemsl MathCAD [6].

Taxue mporpaMMbl MO3BOJIAIOT UCHIOIB30BATh B pacueTax HEOOXOAUMEBIE CITpa-
BOUHBIE JaHHBIC B BUE rpadukoB uiau Tadnuil (mocae npeoOpa3oBaHMs UX B MacCH
BBI-MATPHIIBI) JJIsi aBTOMAaTHYECKOTO BbIOOpa TpeOyeMBbIX 3HAYCHHWH WM CO3IaHUS
MHTEPIOSAIMOHHBIX (QyHKIMHA. Pe3ynbprarhl psga BBIYUCIEHWH MOTYT OBITH Tpen
CTaBJIEHbI B rpaguueckoi ¢opMe, UYTO MOBBIIAET MX HArIAAHOCTh. B oTiauuue ot
apyrux maremaTtnueckux cucreM MathCAD obGnagaer cBoiicTBaMu TEKCTOBOTO pe-
JaKTOpa M MO3BOJISIET 0QOPMIISTH PE3yNIbTaThl PACUETOB KaK MPOEKTHHIE TOKYMEHTHI.

@parMeHTbl IpOorpaMMbl MPOYHOCTHOTO pacyeTa MacCOOOMEHHOH KOJIOHHBI
(na mpumepe abcopbepa) B cucreme MathCAD [6] B yactu 010Ka UCXOAHBIX JAHHBIX,
oTnpeeNeHus] AOMyCKAaeMbIX HaNpsKEHUN MaTepuana M pacdyera TOJIIUHBI CTEHKU
KOpITyca MPUBECHBI HIKE.

HcxonHble naHHbIE:
Junametp anmnapara BHyTpeHHMNA: D:=2400 Mmm
PaGouas remneparypa B anmmapare: T:=40 C° laB-
nenue B anmnapare: P:=3.6 MIla
Marepuan annaparta: ctaibs 12XM
IIpenen Tekyuectn matepuana: or:=240 Mlla
ITpenen BpeMeHHoOM npouHocTy MaTtepuana: op:=450 Mlla
[Ipenen nurenbHOM MpoyHOcTH Matepuana: oq:=410 Mlla
Koadduument npounoctu cBapHoro msa: ¢:=.9
Bricora anmapara: x:=45000 Mmm
Howmep paiiona Ha kapTe paliloHUpOBaHUS MO CKOPOCTHBIM HamopaM Betpa: No:=1
O6beM anmapara: V:=204 m’*
AbdponrHaMHYECKU KO UIMEHT anmapara: c:=.7
MoyJ1b IPO0JIBLHOM yIIpyrocTr cTeHku ammapara: E:=200 MITa Koasdduim-
€HT ynpyroro HepaBHOMEpHOTO cxkaTtus rpyHTa: Co:=100 MH/M3 Ceiicmuu-
HOCTh paiioHa B Oaimax: z:=7
[TnotHOCTH abcopOenTa: p:=965 Kr/m’
HuameTtp anmaparta ¢ Teronsossiuueit: Dyz:= D-1.01
Yucno hyHaaMeHTHBIX 00JTOB: nd:=6
CxopocTts kKoppo3un: Vi:=.1 MM B ToJ
Cpok ciyx0b1: K:=10 ner
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Pucynok 4.1 - 3aBUCMMOCTb HOPMAaTUBHBIX JOITYCKAaEMbIX HANPSKEHUHM OT TeMIlepaTypbl AJIs CTallu
12XM

ToammHua CTEHKH anmapara 1no KOJbLEBbIM HANPSKEHUAM:
IIpn pa6oqglx SCJIOBI/MX

S1:= L
2. o-P;
OI1
S 1=37.206 MM

[Tpu ycnoBUsX THIPOUCTIBITAHUS
Pi -D

S2:=
2.0 ¢-P

S 2=34.14'Mm

Omnpenenenre HaUOOIBIICH TOJIIHHBI

Sox= |S1if S1>S2
| S 2 otherwise
S:=So,+C
OxpyriieHre 710 OMKaNIIero OOJIBIIEro EIOro Yrcia
S:=ceil (S)
S=39 mMm

SAHAHUSA T CAMOCTOSATEJIBHOI'O BBIITOJITHEHM A

3amaHus BBITIOJIHAIOTCS IO BapuaHTaM. B KadecTBE HMCXOIHBIX JTaHHBIX HC-
MOJIB3YIOTCSL PE3YJIBTAThl ONTUMAIBHOTO MPOSKTHUPOBAHMS PEKTH(PHUKAITMOHHON KO-
JIOHHBI (JTabopatopHoe 3aHsTue Ne 2).

JI1s KCTIONB30BaHMsI UMEIOIICHCS TpoTrpaMMBbl Kadeapbl BepmukanbHulil anna-
pam ee ciaenyer 3arpy3uTh B OBM (HeoOXOAMMO HMMETh HABBIKU pabOTHI C
nporpammamu B cucreMe MathCAD). Pesynbrartel pacdera TONIIWHBI CTEHKH
KOpIyca | JHHUII HE0OXOJUMO CKOMHMpoBaTh W mepeHecT B Word. IlomyueHHbie
pe3yibTaThl HEOOXOIUMO CPaBHUTH C pacdyeTaMH, MPOBEACHHBIMH Ha 3aHSTHIX No
6,7.

KoHuctpynpoBanue, MatepuanbHOe 0(hOpMIICHHE U TPOYHOCTHBIC PACUYETHI 1103~

BOJISIIOT pa3paboTarh uepmedic 0d6we2o euda MacCOOOMEHHON KOJIOHHBI i1 0popM-
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JICHUA 3aKa3a Ha U3IOTOBJICHHUC.
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KoHTpoJbHBIE BONIPOCHI

I. nsa kakux Lesed npoBOMAT MPOYHOCTHOM PAacCyeT KOJOHHBIX COCYIIOB H
anmaparon?

2. Kaxue BUJbI HArPY30K YUUTHIBAIOT JIsl KOJIOHHOTO 000py10BaHuUs?

3. Jlig Kakux COCTOSIHUN BEPTUKAIBHBIX aIlapaToOB IPOBOJAT PACUETHI?

4. CoueraHue KakMx Harpy3oK JUIsl BEpTHKAJIbHBIX KOJOHH HaNMEHEE
OsaronpusiTHoe?

5. g xakux Lesied UCTIOJIb3YIOT Pe3ysbTarhl IPOYHOCTHOIO pacueTa KOJIOH-

HOTO 000pyI0OBaHUS?
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IpakTuueckoe 3ansitue Ne 16. CTpyKkTypH3auus npoekra

MOCTPOEHHE JIepeBa pad0T, CTOUMOCTH, PellIeHUul, PpeCypcoB, MATPH-
bl 0OTBeTCTBeHHOCTH. CocTaBJiieHUe Je(peKTHBIX BEIOMOCTEH JIJIs1 pe-
MOHTA OT/JeJIbHBIX BUJI0B TEXHOJOTHYECKOr0 000Py/10BAHUS.

Hean: [IpakTudeckoe coctaBiaeHue Ne(EKTHBIX BEAOMOCTEH 1T PEMOHTA OT JIEIb-

HBIX BUJIOB TEXHOJIOTMYECKOTO 000PYI0BAHMUS.

UeﬂblO 3a0aHull SIBIISICTCS COCTaBJICHHUE I[G(bCKTHBIX BCHOMOCTGﬁ PCMOHTA Ha

OCHOBE TUIIOBOW HOMEHKJIATYPBHIL.
SAJAHUSA 111 CAMOCTOATEJIBHOI'O BBIIIOJIHEHU A

3aiaHus BBINONHSIOTCA 10 BapuaHnTaMm. Heo6xoaumo:

1. TlonyuuTh OT mpenojaBaress 3aJaHle Ha OTHOCUTEIBHO HE CIIOXKHOE 000-
pYylIOBaHUE.

2. N3yuuts mo [12] TUmOBYI0 HOMEHKJIATYpy pabOT TEKyIIero peMOHTa Ha
KOHKPETHBIN OOBEKT.

3. CocTaBUTh BE1OMOCTb Je(PEKTOB, UCTIONB3Ys (POPMY, IPUBEIECHHYIO HIKE.
KoHTpoJibHBIE BOPOCHI

1. Jlnsg Kakux 1eseid COCTaBIsI0T BEIOMOCTh 1€EeKTOB 000py10BaHuUs?

2. YeM OTIMYAIOTCS TEKYIIMI U KaUTAIbHBIA PEMOHTHI?

3. YTo MOHMUMAIOT MOJ TUIIOBOM HOMEHKJIATYpOl pabOT TEKYIIEro Wiu Kallu-
TaJbHOI'O0 PEMOHTA?

4. Kto cocTaBiseT, U KTO yTBEPKAAET BEAOMOCTh 1€(PEKTOB 000py10BaHUS?

5. Kakue nomnosiHUTENbHBIE JOKYMEHTBI COIPOBOXKJIAIOT JE(PEKTHBIE BEIOMO-

CTH Ha PEMOHT 000pyI0BaHUS?
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@opma 3

[pennpusitie (00bETUHEHNUE) YTBepxkaato:
Lex (cTpykTypHOE NOApa3IeICHHE) I'naBHBIN MEeXaHUK (3HEPTETHUK)
“ 20_r.
BEJOMOCTbB JE®EKTOB
Ha PEMOHT, VMHBEHTapHbII Ne
(BUZ peMOHTA) (HanMeHOBaHUE 000PYIOBAHUSA)
HanmeHoBaHue arperatoB, y3i10B U Je-|Ne ueprexxa |HeoOxoaumble MaTepualibl U 3aI19aCTH OTBeTCTBEHHBI  HcnOJHU-|I[puMeyanue
TaJel, NOUICKAIIMX PEMOHTY, Iepe- HAMMCHOBa- | €. U3M. KOIMuecTso  |T€Ab PEMOHTA (JIOJKHOCTD,
4eHb JIe(HEKTOB U MEPONPHUATHH IO UX —_ ¢.1.0.)
YCTPAaHEHUIO
| 2 3 4 5 0 7
[IpoBepui HavanpHuk nexa
Cr. umkenep 6topo TP PykoBonurens pemoHta (Mexa-
HUK 11eXa)
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IpakTuueckoe 3ansitue Ne 17,18. MeToabl nocrpoeHus cere-
BbIX MOJIeJIell M THarpaMM MpeanecTBOBAHUSA.

Odopmienne TuTyabHOro gucra. Opopmiaenue oudauorpagmu-
yeckoro cnucka. [Ipasuina opopmienus: radauu, rpagpukos,
auarpamm, cxem. CTpyKTypHMpOBaHHEe apryMeHTAllUU
Pe3yJbTATOB MCCJICAOBAHUSA HA OCHOBE COOPAHHBIX IaHHBbIX.
TpeOoBaHMs K M3JI02KEHUIO Pe3YJIbTATOB Pa00ThI HA/l MHIAUBHU-
AYAJbHBIM MPOCKTOM 4Yepe3 CTaTbi. AHAJIN3 TEXHUYECKOH
AOKYMEHTAIMU, MOATOTOBKA 3asBOK HA IPUOOpETEHUE U pe-
MOHT 000pYAOBAHUS

He.]'Ib: HpaKTI/I‘ICCKOG N3Yy4YCHUC peMOHTHOﬁ AOKYMCHTAWH JJIA OTACIIbBHBIX

BHJIOB TEXHOJIOTHYECKOT0 000Py10BaHUS.

Lenvto 3a0anuii ABNSETCS 3HAKOMCTBO C IEpeYHEM M 00pa3liaMu TOKYMEHTOB,
COCTaBJISIEMBIX MPH MOATOTOBKE W MPOBEACHUN PEMOHTHBIX PaOOT Ui IPOMBIILICH-
HOT'0 000pY/I0BAaHUSI.

[lepeueHb TOKYMEHTOB, MPUMEHSIEMBIX IIPU OPraHU3ALMU PEMOHTHBIX PadoT,
npuBezeH B Tabauue 17.1.

Tabmuua 17.1 - [lepeyeHb peMOHTHBIX JOKYMEHTOB

Ne HanmenoBanne nokymeHTa
/1
1 2

OT1aeJ rI1aBHOTO0 MEXaHMKA
TUTYIBHBIN CIMCOK HA KAaMTaJIbHBIM PEMOHT OCHOBHBIX (DOHJIOB
AKT Ha yCTaHOBJIEHHE (M3MEHEHHE) KaJECHIAPHOTrO CPOKA PEMOHTA
AKT Ha cjaqy 000py/I0BaHUS B KATUTAIbHBIA PEMOHT
Homenknatypa obopynoBaHusi, HAa KOTOPOE PACIPOCTpaHIETCs] METOJ pe-
MOHTA 110 TEXHUYECKOMY COCTOSIHUIO
BenomocTs 1e)ekTOB Ha KaluTalIbHBINA PEMOHT
PeMOHTHBII JKypHAJI 110 YYETy NMPOBEACHUS PEMOHTa 000PYI0BaHUS
["o0BOI rpaduk MIaHOBO-NPEYNPEIUTENHLHOTO PEMOHTA 000PYI0BaHUS
Mecsiunblii maH-rpad@uK-0TYET peMOHTa 000PYI0BaHUS
AKT Ha cjauy B OCTAaHOBOYHBIN PEMOHT MPOU3BOJCTB XUMHYECKOU MPOIYK-
1005051
10 | AkT Ha npueM 00OpYAOBAHMS M3 KAIIUTAJILHOTO PEMOHTA
11 | AKT Ha IpUEeMKY B SKCIUTyaTalMI0 U3 OCTAHOBOYHOI'O PEMOHTA ITPOU3BOJICTB
12 | IlpoekT rpaduka OCTAHOBOYHBIX PEMOHTOB MPOU3BOACTB XMMHYECKOU MpO-
Y KIAH

AN

O[O0 I| |

Otaes TeXHUKH 0€30MACHOCTH
13 | Hapsin Ha mpou3BOJICTBO PEMOHTHBIX padoT
14 | Hapsin-momyck Ha poBeieHHe padoT CTOPOHHEN OpraHu3aIyei




15 | Pa3penienne Ha MpoU3BOACTBO OTHEBBIX PabOT
16 | Pa3penienuie Ha MpoOBEAEHUE OTHEBBIX padOT BO B3PHIBOONACHBIX O0BEKTAX
17 | V3Bemenne o mpoBEJCHUU OTHEBBIX padboT
18 | Hapsn-gonyck Ha MpOU3BOJCTBO ra300MacHBIX padboT
19 | Hapsin Ha mpou3BoIcTBO pabOT BOIM3U ACHCTBYIOIIMX BO3AYIIHBIX JIMHHUMA
AJIEKTpoIepeaay
byxraarepus
20 | MuBeHTapu3allMIOHHAs! ONTUCH
21 | luBenTapHasi KapTOYKa y4eTa OCHOBHBIX CPEACTB /il 000pYI0BaHUs
22 | AKT npreMKHU paboT, BBIMOJIHEHHBIX MOAPSAIHBIM CLIOCOOOM
23 | AKT BO3BpaTa mMaTepuaoB, MOJYYEHHBIX TIPHU pa300pKe U JIEMOHTaxe 000-
pyJlOBaHUs
24 | HakyiagHast Bo3BpaTa Marepuaia
25 | AKT npreMKHU paboT, BBIMOJHEHHBIX X035MCTBEHHBIM CIIOCOOOM
26 | AKT Ha 3aME€HY 3aIllaCHbBIX YacTel 110 UMIOPTY
27 | AKT Ha pacxoJ ChIpbsl, SIIEKTPOIHEPTUU
28 | AKT TUKBUAALMHA OCHOBHBIX CPEJCTB
HavaJbHMK CMEHBI TEXHOJIOTHYECKUX LEX0B
29 | CMeHHBIH KXypHAJ 10 YUYETy BBISIBIEHHBIX Ae(EKTOB U padOT TEXHUYECKOTO
00CITyKUBaHUS
30 | XKypnan cnaun 060py0BaHMsI B pPEMOHT U IpHiEeMa M3 PEMOHTA.

PemonTHas AOKYMCHTAaIUA CucTeMbl TEXHHYSCKOTO O6CHy}KI/IBaHI/I}I H pc-

MOHTOB (CTOwuP) o6opynoBanus MakcuMmainbHO YHUpUIIEpOoBaHa. CucTeMOou mpesy-

CMaTpUuBarOTCs TUIIOBEIC (I)OpMI)I AJOKYMCHTOB, YaCTUYHO IIPCACTABJICHHBIX HUKC.

SAHAHUSA 111 CAMOCTOSATEJIBHOI'O BBIITOJIHEHU A

Heobxoaumo: 1. U3yunTh nepedyeHb pEMOHTHON JOKyMeHTauuu. 2. M3yuuTh

PEMOHTHBIC JOKYMEHTBI Ha 00BEKT Benmunamop dymvegoti. 3. COCTaBUTh KPATKHMA

KOHCIIEKT 10 U3YUYEHHOMY MaTepuaiy.

KoHTpoJibHbIE BONPOCHI

1. Yro moHUMAarOT ImoAq Cucremoii TEXHHYECKOTO 06CJIy}KI/IBaHI/IH H pEMOHTA

MIPOMBIIIJIEHHOTO 000pYI0BaHUSI?

2. C Kak¥MH [EJISIMHU IPOBOJAT TEKYIIUH M KalUTaIbHBI PEMOHTHI 000pYyI0-

BaHusa?

3. Kakue ¢pyHKIMU BBITIOJHSIOT PEMOHTHBIE TOKYMEHTHI?

4. B kakmx noapasaCICHUAX MPCANPUATHA COCTABIAOT JOKYMCHTALIUIO, CBS-

3aHHYIO C PEMOHTOM 000pY/1I0BaHUS?

5. TlepeunciauTe OCHOBHBIE PEMOHTHBIE TOKYMEHTHI /7 000PY/I0BaHUS.
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Hpeanpusatue AQ «KomMOuHAT...»

IMex Ne 3A

CMEHHBIN )KYPHAJI

10 Y4eTY BbIABJIEHHBIX J1e(eKTOB 1 PadOT e;KeMeCSIIHOr0 TEXHOJIOTHYeCKOT0 00CTYKHBAHUS
AQO «KomOunar...». No 15

(HauMeHOBaHUE MTPOU3BOACTBA, CXEMBbI)

Jlata u yacel

HanmenoBanue
o0opyaoBaHus U
HOMED IO CXeMe

IIepedyens npoBeneH-
HBIX pabOT MO TEXHOJIO-
THYECKOMY 00CITyKHU-

Onucanne BBISIBICHHBIX ne-
(heKTOB WK HApYIICHUH Tpa-
BWJI TEXHUYECKOM IKCILTya-

Iloammce nuira, OTBETCTBEHHOTO 3a
ycTpaHeHHue 1e(peKTOB U BBITIONHE-
HUE padoT MO TEXHHYECKOMY 00-

ITonmuce
HayaJbHHUKA CMe-
HBI (MacTepa)

BaHUIO Talgnuu O60py,I[OBaHI/IFI CJIY’)KMBAHUTIO
1 2 3 4 5 6
13.01.99 Bentunsatop | [IpoBepka cocrosi- | Tpemmua Ha HapyxaoMm | Cunopos C.C. brikor N.N.
15-00 gac. | lyteeBoit No | HUS MOIITUITHUKOB | KOJIBIIE TTOAIMIMITHUKA
15
19.01.99 Bentuisitop | PeBusus Myt | buenne xecrkoit mydtsl | Cunopos C.C. brikos U.N.
10-00 gac. | JdytbeBoit Ne | crerienus 6onee 0,02 MM 1o TOpILY

15

n Oonee 0,03 MM 10

OKPYHOCTH
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Hpeanpusatue AO «KomOunar...»

Iex Ne 3 A

PEMOHTHBIN J)KYPHAJI

10 y4eTy NPOBeeHHOr0 PeMOHTA 000PY/10BaAHUSA

Haumenosanue obopyoosanua Benmunamop oymweeou B/[H - 10
Howmep mo3uiium no TeXHOJIOTUYECKON cXeme

15
HNHBEHTapHBII HOMED 031031
[Tacmopt
Bux u nata pemonra mimu TO | dakruyecku orpadorano yacoB | KparHoe omnmcanue mpoBeeHHBIX | Damuiuns v Moanuch pykoBo- | Ilpumedanue
Havajio KOHeEI MoCJe TPENbIIyIero peMoHTa paboT, BBIMTOJIHEHHBIX TIPH Pe- JUTEIISE PEeMOHTHOTO mozipa3- | (Ne Begomo-
(TO) (uucaurens) u ipoctoii B | MoHTe (TO), nam HoMepa mo3u- | JeneHus (MeXaHWKa WM dHEp- | CTH Jedek-
pemonte (TO) (3Hamenarens) WA U3 TUIIOBOM BEJJOMOCTH Jie- | TeTHKa 1|€Xa, MacTepa LIEHTpa- | TOB, aBAPHUIi-
(dexToB JTM30BaHHOW PEMOHTHOM HOTO aKTa)
CITyXO0BbI)
1 2 3 4 5 6
TP TP 3amMeHa NOoJIIMITHUKOB Kade- HWBanos N.U. Ne 1 JIB
21.01.99 22.01.99 1440/ 8 Hust, Ne 4
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Ipeanpusatue AO «KomoOunar...»
Lex Ne 3 A

I'n. Mmexanuk (3HepreTruk) 3urmiabman H.J.

« 21 » suBaps 1999 r.

BEJOMOCTbD JIE®EKTOB

Ha kanurtaneHbiii peMoHT: Bentunsarop ayteeBoit BJIH-10 unB. Ne 031031

(HamMeHOBaHUE 000PYTIOBAHMS)

HanmenoBanue arperaros, y310B U aetaney, noane- | Ne gep- Heo0Oxoaumble MaTepuabl M 3a4acTu OTtBeTcTBEH- [Ipumeya-
KalllUX PEMOHTY, NIepevyeHb Ae()EKTOB U MEPONPUATHH | Texa Haumenosanue En. | K-Bo | HBIl ucmon- HUE
10 UX YCTPAaHEHUIO U3M. HUTEIb pe-
MOHTa
1 2 3 4 5 6 7
1. IlpousBecTu 3aMeHy IECTEPEH 3 [lecTepns IIT. 8 Kotos B.H.
2. IlpousBecT 3aMeHy KpeIIeHU# JeTalieil poTopa 2 Cxko06a, 6051ThI T 12 Kotos B.H.
3. IlpousBectu 3aMeHy TOPLOBBIX U JaOUPUHTHBIX 8 TopuoBsle U TaOUPUHTHBIE YIUIOT- | IIT. 4 Koros B.H.
YIUIOTHEHUH HUTENN
4. TIpousBecT 3aMeHy TOAMIUITHUKOB KaueHUs 7 [Moamununk KaueHus IIT. 10 Kotos B.H.
5. IIpousBectu 3ameHy 0aOOMTOBOI 3alMBKU TOI- 6 ba66utoBas 3anuBka b-16 KT. 1 Koros B.H.
UIUITHUKOB
6. IIpon3BecTu peBU3HIO LIEEK POTOPA 9 3ayncTKa, IPOTOUKA, NIITH(OBKA 3 Koros B.H.
7. IIpon3BeCTH PEBU3UIO BAJIOB PEAYKTOPA 10 I'azoBast cBapka Basia peryKTopa 1 Kotos B.H.
8. 3ameHa TpyOHOro IyyKa XOJIOAWIbHUKA 12 TpyOku, 3MeeBUKH 1IT. 1 Koros B.H.
9. IlpousBecTu 3aMeHy 3y04aThIX Map peayKkropa 13 3y0Ouatble napbl peayKTopa IIT. 8 Koros B.H.
10. [IpousBectu 3ameHy moaymydt 15 HamnaBka nomymyTh IIT. 3 Kortos B.H.

Havanenuk nexa Ilerpos I1.11.
PykoBonuTenb peMOHTHOTO NMOAPa3IeiIeHNs (MEXaHUK WU SHEPTETUK

1exa, MacTep IeHTPATN30BAHHOTO PEMOHTHOTO TTOAPa3ACICHHUS)

[Iposepu:
Nuxenep Oropo TP
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CoriacoBaHo: VYTBepKAaLO:

I'n. mexanuk 3urnisman H.O I'51. mHXKeHep npeanpusaTus
I'n. suepreruk lykypman C.A. CemenoB B.H.
I'n. mpu6opuct Abpamos B.C.
Hau. I[ITO ®pug C.B. « 22 » nexabps 1998 r.
I'OJI0OBOHN T'PA®UK
MJIaHOBO-TIeproIndeckoro pemonTa u TO obopynoBanus mexa Ne 3 A va 1999 r.
Haumenosa- HNuBen- | [Jarau | HopmaTtusel pecypca Hopmatussi I'paguk pemonToB u TO TlNonoBoit T'onosoii
HUE O0OpYy- | TapHBIH | BUA MEXIy peMOHTaMH M | mpoctosispe- | A | @ | M| A M | W | U | A} C| O H| JI| npocroit | ¢ouxpa-
JIOBaHUs U HOMED To- TO, u moure n TO,u | H | E | A pTL A PIO IO B E | KO E | g pEMOH- 0odero
B|B|P|P|WU|H|JT|T|H|T|A]|K
Ne mozunn cien- Al |l T!E b | b viTtTlsaslgl al TeH TO, BPEMEHHU,
110 TEXHOJIO- HETOo P A I cl 9| B | P B q q
THYECKUI pe- b | T b T|B|P|b|P
cxeme MOHTa b P1b b
TO b
KP TP | TO | KP | TP | TO
1 2 3 4 5 6 7 8 O (1111 }1]1]1]1]1 212 22 23
O 1]2|3|4|5|]6]|7]38 0] 1
Bentuns- 031031 | 21.12. | 17280 | 1440 | 72 | 80 | 8 2 T T T T T T 24 8568
TOp JAyThe- 1996 0 0 0 0 0 0 0
BOM T T T T T T 48
BJIH - 10 p p p p p p
Ne 15 72
YcoBHBIE 0003HAYCHUS: Havanenuk nexa Ierpos ILI1.
KP — kanuTa/bHbIi PEMOHT PykoBoauTenb peMOHTHOrO nojpasjeneHus (MexaHuk uexa. HauanbHuk
TP — Texymmii peMOHT y4acTKa UM MacTep LIEHTPAIM30BaHHON PEMOHTHOI CITyKOBbI)

TO — nepuoanyeckoe TEXHUUECKOE 00CITy)KUBAaHHUE
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CTpyKTypa peMOHTHOI'0 LIUKJIA

OGopynoBanue [Tepuoamunocts pemonta, TO (uncnu- TpynoeMKoCcTb OJTHOTO
(Tum, mapka) TEJb) U TMPOJAOKUTEIHHOCTH TPOCTOS TOuP
(3HAMEHATeIh)
TO TP K TO TP K
Bentunsrop ny- 720/2 1440/ 8 17280/ 80 1,8 20 102

ThEBOM MTPOU3BO-
ouTenbHOCTL 600

M /g
BJTH-10
M1:1000
K TP TP TP TP TP TP TP TP TP TP TP K
ettt
TO TO TO TO TO TO TO TO TO TO TO TO
440
17280 |

|A
I~ gl

Crpykrypa peMoHTHOro mukiaa — K -23TO - 11TP - K
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AKT Ne 3
oT « 21 » suBaps 1999 r.
Ha caa4y 000py10BaHUS B KAIIUTAIBHBIN PEMOHT

BeHTwisitop 1yTheBOM

HanMCHOBAHHUC O60py,I[OBaHI/I$[
Hacrosimmit akT cocTaBieH NpecTaBuTEIEM AQOQO «PemTexHHKaAY
HAaNMMCHOBAHHEC
MY — 1. riaBHbIi MEXaHUK
PEMOHTHOT'O IPEATIPUATHSA, TOAPA3ACITICHNUA JOJKHOCTD
WBanoB U.U. ¢ ogHoit cropons! u npeacraButenem _AQO «KoMOuHAT...»
bamrus

mex Ne 3 A

HAaMMCHOBAHUC NPCANPUATUS, OpTaHU3alHH, LICXa (SaKaB‘II/IKa)

HavanbHUK 1iexa [letpos IL.IT ¢ apyroii, 0 ToM, 4TO NPOU3BEICHA cAa4Ya

JOJIDKHOCTBD, (baMI/IJ'H/IH

B KalnMuTaJIbHbIA PEMOHT Bentunsarop nyteeoit BJIH — 10 Ne 031031
HauMEHOBAaHNE U HOMEpP 000py10BaHUS
nacnopt Ne -- dbopmyisip No --
MIPYU HAJTMYWH TTacopTa npu HaMuuu Gopmyiisipa
HapaboTKa ¢ Hayasa SKCIUTyaTalliy WM OT TOCIIETHErO KaUTAIbHOTO PEMOHTA
17280 TEXHUUYECKOE COCTOSIHHE, KOMIJIEKTHOCTD
MallHO-arperaTo-4acol 1 T.II.
U IPUHSTBIE MEPHI 110 T/0 Bentunsarop nyreeBoit B/IH — 10
HaMMEHOBaHUE 000PYOBaHUS
COOTBETCTBYIOT I'OCT 11442 — 74
HaMMCHOBAHNEC U HOMCP HOPMATUBHO-TCXHUYICCKOU
JIOKYMEHTallu1
3akiroueHue Bentunstop nyteesoit B/JIH — 10
HaMEHOBaHUE 000PY0BAHHMS

B KallUTaJIbHBIA PEMOHT IIPUHSIT, 21 auBaps 1999 rona

JaTta IIpueMKHU
HE MPUHSAT

YKa3aTb OTKJIOHCHUA OT HOpMaTI/IBHO-TCXHI/IHGCKOﬁ

AOKYMCHTAIUH

Y WIN APYyTUe MPUUYMHBI OTKa3a OT IPUEMA B PEMOHT

[IpencraButens peMonTHOro npeanpustus  MBanos U.U. (moxpaznene-

HUS)
ITOAITNCH
[IpencraBurens 3aKka3zyrka Ilerpos IL.I1.
IIOAIINCH
M.II.
PEMOHTHOTO
PEANPUATHS
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AOO «Pemrexuukay»

(mpennpusiTUE, OpraHu3aIus)

DOOPMA Ne OC-3 xB

YT1Bepxkaaro:

NBanoB N.U.

(moamUCh pyKOBOIUTEIS)

Kon [TopsiiKOBBIN HOMEP « 25 » sauBapsa 1999 r.
CTPOKH JNOKyMEHTa B mauke 12
AKT
Ha NIPHEMKY 000pPYy10BAHMS U3 KANIUTAJIbHOI0 PEMOHTA
« 25 » suBaps 1999 r.
[Tonpas- | I'pynna | Kox ananm- NuBen- CMmeTHas CMmeTHas CuHTeTHYECKUHI
JACICHHUC THYCCKOI'O TapHBIﬁ CTOUMOCTDb CTOUMOCTbD CUcT
yyera HOMEp KanuTaab- PEKOH-
HOTO pe- CTpYKLUU
MOHTAa
neber | Kpeaut
1 2 3 4 5 6 7 8
[ex 2 002 031031 7,500 1,200 - -
Ne 3A
ITo 3aka3y Ne 3 AO «KomOuHar...»

(Ha3BaHue 00BEKTA)

Haxoawics B mi1aHOBOM (HEIJIAaHOBOM) KalUTaIbHOM PeMOHTE (pe-

KOHCTPYKITUS, MOJIEPHU3ALIMS)

¢ 1 suBaps 1999 r. o 30 stuBaps 1999, T.e.

30 aneit [IpemycmoTpeHHbIe BEAOMOCTh Je(heKTOB pabOThI IO KATUTAIBHOMY

PEMOHTY (PEKOHCTPYKIMUU, MOJIEPHU3AIMHI ) BBITIOJTHEHBI OJHOCTHIO (HE MOJIHO-

CTBIO)

(YKa3aTh, YTO UMEHHO HE BBINIOJIHEHO)

[To OKOHYaHUU KAMUTAILHOTO PEMOHTA (PEKOHCTPYKIIMH, MOJEPHHU3AIMN) OOBEKT
MIPOILIEJT UCTIBITAHUE U CIaH B AKCILTyaTalUIo.
N3meHeHus B xapakTepUCTUKE OOBEKTa, BhI3BAHHBIC PEKOHCTPYKIIMEH, MOJIEpHHU3a-

nuen




71



K akTy npunararorcs clieyronme 10KyMeHThI:
1. Cmera Ha peMOHT

2. llepeyeHb BBITOJIHEHHBIX pa0OT

Cnan rimaBHbBIM MexaHuk MBanos 1.U.

(1OMKHOCTH, haMuIIUsl, HU.0.) (momuch)
[Tpunsin HavanbHuK exa [lerpos I1L.I1.
(moyKHOCTH, haMumus, 1.0.) (moamnuce)

CnpaBka

CMmeTHast CTOUMOCTD (PAKTHUECKH BBHIIOJTHEHHOTO 00BbeMa paborT:
KanuTaiabHOTO peMoHTa 7 Thic. S00 pyo.
PEKOHCTPYKIMH, MoaepHu3auuu 1 teic. 200 pyoO.
Hauansnuk nmanosoro otaena Cugopos C.C.

dakTuyeckas CTOMMOCTb KalluTallb-

HOTO peMoHTa 7 Thic. S00 pyo.

PEKOHCTPYKIMH, MoaepHu3anuu 1 teic. 200 pyoO.
['naBubIit (cTapmuit) Oyxrantep Lykypman U.H.
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YT1Bepxaaiw:

_ _BoakoBB.B._
« 20 » auBaps 1999 r.
CorsnacoBano:

« 20 » auBaps 1999 r.

PA3PEIIEHMUE Ne
Ha MPOBEJICHHUE OTHEBBIX padoT

1. Llex, 00beKT, 0TICIEHNE, YIACTOK AQO «KomoOunar...» Ilex Ne 3A

2. Mecto pa6oTsl BeHTHIATOP AyTheBoit BH/I — 10, moga4ya Bo3ayxa Ayl TEXHHYECKHUX L eJIeH
(anmapat, KOMMYHHKAIUS U T.I1.)

3. Coaep:xkanue padoThbl KANUTAJbHbIA PEMOHT

4 Jlata npousBoacTBa pador « 21 » ssuBapsa 1999 r. ¢ 10-00 gac. xo 12-00 yac.

5. OTBeTCTBEHHBIN 32 MOATOTOBKY K OTHEBBIM padoTam

HavyaabHUK mexa Ne 3A Ilerpos ILII.
(10JIKHOCTB, (.1.0.)

6. OTBeTCTBEHHBII 32 IpoBeAeHNe padoT
opuraaup Cmupuos C.C.

(10J1KHOCTD, (p.1.0.)
7. HepequL U NnMoCJ1eA0BaATCJIbHOCTD NMMOATOTOBUTEC/IIBHBIX MepOl'[pI/[ﬂTl/Iﬁ U MEPbI 0e301macHo-
CTH IIPHU BBIMOJHCHUH OITHEBbIX paﬁoT:

HanmenoBanue meponpusiTuii DaMuIus HCHOJIHUTEA, JOKHOCTh
a) MPHU MOATOTOBUTEJbHBIX padoTax
- 00eCTOUYNTD IJIEKTPOABUTATEb Kunabn6a H.H. ekTpuk
- OTCOCAUHHUTH BO3AYXOAYBbI Poros B.I1. MexaHNK BEeHTHJISAIMOHHUK
- OTCOEIMHUTDH BOJONIPOBOJL Cypkos C.C. ciaecapsb

0) npu NPOBeJIeHNHU OTHEBBIX padoT
- IPOBECTH NPOAYBKY BO3yX0BO/a Poros B.Il. MexaHNK BeHTHJISAUMOHHHUK
- IPOBECTH MPONAPKY BO31YX0BO/AA Poros B.Il. MexaHHK BeHTHISAIMOHHHUK

B) 4acTOTa 0TOOpPA MPod BO3AyXa
- onuH (1) Cunoposa C.C. adopaHT

HavanbHuK mexa Herpos ILII. (moanucey)
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9. CoctaB Opurajabl M 0TMeTKa 0 IPOXO0KIEHNH MHCTPYKTAXKa

Ne ®.1.0. IMpodeccus IHoanmuch HHCTPYK- Moanmucs mpo-
n/n THPYEMBbIX O IPO- BOJUBIIIETr0 MH-
XO0K/1eHUM HHCTPYK- CTPYKTaK
TaXa
1 | Cmupnos C.C. Opuragup CmupHOB
2 | Ky3pkun K.K. cjecapb Ky3bkun

10. Pe3yabTaT aHaiu3a Bo3ayxa

HJara | Bpemsi | MecTo ot00opa npo0 | Konunenrpanus | Iloanucsk ga6o- | Ilpumevanue
paHTa

21.01. | 10-00 BO31yXONPOBOJ OTCYTCTBYeET CugopoBa

1999

11. MeponpusiTusi, Ipe1ycCMOTPEeHHbIE B I1.7-2 BHINOJIHEHBI
20 suBaps 1999 rona, nayaabHuk nexa Ierpos ILII.

(zaTa. noanMch JIULA, OTBETCTBEHHOI0 32 NOATOTOBKY OTHEBBIX padoT)

12. Pabo4ee MeCcTO MOATOTOBJIEHO K MPOBEIEHUIO OTHEBBIX PadoT
20 ssuBaps 1999 roaa, opuragup Cmupnon C.C.

(naTa, noANMCH JIMLA, OTBETCTBEHHOI'0 32 BeJleHHe OTHeBbIX padoT)

13. Pa3pemaio npou3BoACTBO OTHEBBIX padoT
20 suBaps 1999 roaa B 10-00 yac.

(nara, Bpemsi, HOANMCH HAYAJIBHUKA LeXa)
COTI'JIACOBAHO: IlpeacraBuTe/ib IOKAPHOH OXPaHBI 20 suBaps 1999 r., KpaBuyk
P.B.

(nata, noanuch)

14. Pa3penieHue npoajieHo Ha « » 1999 r. ¢ yac. 10 yac.
OTBeTCTBeHHBI 32 MNOATOTOBKY K IIPOBEICHHI0 OrHEBBIX PpadoT Ilerpos
ILII.
(moamnuchb)
OTBeTCcTBeHHBINi 32  TNpoOBeJdeHHEe OrHeBBIX padoT CMmupHoOB
C.C.
Havanbnauk nexa Ilerpos (moamuce)
ILIIL.
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CIIUCOK UCITOJIb3OBAHHBIX UCTOYHUKOB

IlepeyeHb OCHOBHOM JINTEPATYPHI:

1. Ambneprt JI.3. OCHOBBI NPOEKTHUPOBAHUS XUMHUYECKUX YCTaHOBOK. — M.:
Breicm. mik., 1989. — 304 c.

2. bapanoBa H.M. Opranuzanus OpOE€KTHON IEATEIbHOCTH B COBPEMEHHBIX
HPKOHOMHYECKUX yciioBusax. B 2 yactsax. Y.1: yueObHo-meTonuueckoe nocoobue / ba-
panoBa H.M.. — Mocksa: Poccuiickuii yaHuBepcHUTET ApYKObI HapoaoB, 2018. — 64
c. — ISBN 978-5-209-08608-6 (u.1), 978-5-209-08607-9. — TekcT: 27IeKTPOHHBIH //
OnektpoHHo-OumOnnoreunast cucrema IPR BOOKS: [caiit]. — URL: https://
www.iprbookshop.ru/104230.html (mata oOpamenus: 06.10.2021). — Pexum mo-
CTyIa: JIJIsl aBTOPU3UP. MOJIb30BATENEH

3. Bapradptux H.b. CnpaBouHuK MO Temio)U3NYECKUM CBONCTBAM Ta3oB U
xuakoctei. — M.: Hayka, 1972. — 720 c.

4. 3akreiim A.FO. BBenenue B MOJEIMPOBAHUE XUMUKO-TEXHOJOTHUYECKUX
nporeccoB. — M.: Xumus, 1982.— 288 c.

5. Kucenés I'.®., Konnaukos B.U., Amypa A.W. Cuctema TeXHUYECKOTO 00-
CIIy’KMBaHUS M PEMOHTA TEXHOJIOTMYECKOTr0 O00O0PYJIOBaHUS MPEANPHUATHI IO MpPO-
M3BOJICTBY MUHEpAJIbHBIX y100peHui. - M.: Xumus, 1991. — 384 c.

6. Kocuniies B.M. OcCHOBBI NMPOEKTHUPOBAHUS XUMHUUYECKUX IPOU3BOJCTB. —
M.: UKLl Akanemknura, 2012. — 332c.

7. KyrenoB A.M., bonnapeBa T.U., bepenrapren M.I'. O0masi xumuueckas
texHoJiorusa. — M.: Beicmr. mk., 2003. — 520 c.

8. Metozsl U cpeAcTBa aBTOMAaTU3UPOBAHHOTO pacueTa XUMUKO-TEXHOJIOTHYe-
ckux cucteM. / H.B. Ky3uukun u ap. — JI.: Xumus, 1987. — 152 c.

9. Muxankuna E.B. Opranuzamnusi mpoeKTHOW JESTENbHOCTU: y4eOHOE To-
cooue / Muxankuna E.B., Hukutaesa A.1O., Koconanosa H.A.. — PoctoB-nHa-/loHy:
N3narensctBo FO)HOTO (henepanbHoro ynusepcurera, 2016. — 146 c. — ISBN 978-
5-9275-1988-0. — TekcT: MeKTpOHHBIN // DIeKTpOHHO-0nOMroTeunas cucrema [PR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/78685.html (mata oGpare-
Hust: 06.10.2021). — Pexxum goctyna: Juist aBTOpU3UP. MOJIb30Barenell Hedrerasore-
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pepabotku. — M.: Ansda-M, 2013.- 608 c.

10.1Tonnkapos M.M., TI'avinynmnua M.I'. Mammsbl 1 anmapatsl XMMAYECKUX
MPOU3BOJICTB U HedTerazo-nepepadoTku. — M.: Anbda-M, 2013.- 608 c.

11.1Tonunkapos WN.HM., TI'aiinymnua M.I'. Mammsbl 1 anmaparsl XMMAYECKUX
IPOU3BOJICTB M HedTerazomnepepadbotku. — M.: Anbpa—M, 2006.— 608 c.

12. Pacuer M KOHCTpyMPOBAaHME MAIIMH W anlaparoB XUMUYECKUX IMPOU3-
BojacTB. [Ipumeps! u 3amaun. / [lox pen. Muxanésa M.®. — M: MamuHocTpoeHue,
1984 — 301 c.

13. Tumonun A.C. OCHOBBI KOHCTPYMPOBAHHsS MU pacdyeTa XHMHKO- TEXHO-
JIOTUYECKOTO U MPHUPO00XpaHHoro odopynoBanus. — Kamyra: u3n. H. bouka- peBoii,
2002.-T.1, 852 c.; 1.2, 1028 c.; 1.3, 968 c.

14. Smypa JI. . Cucrema TeXHUYECKOr0 OOCIY>KMBaHUS M PEMOHTa oOOIIe-
MPOMBITIIEHHOTO 00opynoBanusi: CrnpaBounuk. — M.: Uzn-so HI[ DHAC, 2006.-
360 c.

IlepeueHb TONONHUTENBHOMN JIUTEPATYPHI:
1. bapanoBa H.M. Opranu3zanusi NpoOeKTHOW NESITEIHLHOCTH B COBPEMEHHBIX

AKOHOMMYECKHUX yciioBUsaX. B 2 actax. U.2: yueGHO-MeToan4ecKoe mocooue / bapanosa

H.M.. — Mocksa: Poccuiickuii yHuBep-cUTET ApyxObl Hapoaos, 2018. — 68 c. —
ISBN 978-5-209-08609-3 (u4.2), 978-5-209-08607-9. — TeKcT: 3JIeKTPOHHBINA // DJek-
TpoHHO-OMOMMoTeynass cucrema I[PR  BOOKS: [caiit]. — URL: https:/

www.iprbookshop.ru/104231.html (mata obpamenus: 06.10.2021). — Pexum mgocryma:
JUIs1 aBTOPH3HP. MOJIb30BaTEICH
2. HHdpopMaIMoHHbIC TEXHOJOTUU MPH MPOCKTUPOBAHUHU M YIIPABICHUU TEX-

HAYeCKUMHU cucteMamu. YacTts 4 [DneKTpoHHBIN pecypc]: ydueOHoe mocobue / B. A.

Hemrtunos, C. B. Kapnymkun, B. I'. Mokpo3y6 [u ap.]. — DHeKTpOH. TEKCTOBbIE J1aH-
Hple. — TamOoB: TamMOOBCKUI TOCYyIapCTBEHHBIM TeXHUYeCKUid yHuBepcuter, ObC
ACB, 2014. — 160 c¢. — 978-5-8265-1241-8. — Pexum goctyma: http://

www.iprbookshop.ru/63855.html
3. Macsarua, B. b. Maremarndeckoe MojenupoBaHue W HHGPOPMAIMOHHBIC
TEXHOJIOTUU TIPU MPOCKTUPOBAHHMM [IIEKTPOHHBIN pecypc]: yuebHoe mocobue / B. b.

Macsarun, H. B. Bosnrmna. — DOnekTpoH. TeKCTOBble AaHHble. — Omck: OMcKuit
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rOCyJJapCTBEHHBIM TEXHUYECKH yHUBepcuteT, 2017. — 167 c¢. — 978-5-8149-2436-0.
— Pexum noctyna: http:// www.iprbookshop.ru/78442.html

4. HopenkoB C.B. ApXUTEKTOHMKAa MPOEKTHOW AESATEIBHOCTU: IPOTHO3bI,
Meraruianbl, nporpamMmmsl: yuyeonoe nocodue / HopenkoB C.B., H{urones C.A., Kpame-
HuHHUKoBa E.C.. — Hwxuuii HoBropoa: Hukeropoickuii rocy1apCTBEHHBIM apXUTEK-
TypHO-cTpouTenbHbli yHuBepcuteT, ObC ACB, 2019. — 279 ¢. — ISBN 978-5-528-
00346-7. — TekcT: 2MeKTPOHHBIN // DnekTpoHHO-0nbmnoreynas cuctema [IPR BOOKS:
[catit]. — URL: https://www.iprbookshop.ru/107407.html (mara oOpamieHus:
06.10.2021). — Pesxxum gocTyma: AJjisi aBTOpU3UP. MOJIb30BaTeen

5. Cunuenko A.M. IIpoeKTHpOBaHHE TEXHUYECKUX OOBEKTOB XUMHUYECKUX
npousBoacTB. KoncnekT nekiuit. — CraBponons: CesKasl'TY, 2002.- 123c.

6. TumonuH A.C. OCHOBBI KOHCTPYUPOBAHUS U pacuyeTa XUMHUKO - TEXHOJIOTH -
YECKOTr0 M IMPHUPO00XpaHHoro obopynoBanus. - Kanyra: u3a. H. boukapesoii, 2002. T.1,
852c.; 1.2, 1028c.; 1.3, 968cC.

7. XaputoHeHko, A. A. UHdopMannoHHbIE TEXHOJIOTHH MPH MPOSKTUPOBAHUU
[DneKTpOHHBIN pecypc]: METOMWYECKUE yKa3aHUs K MPAKTUYECKUM paboTam aJis CTy-
nentoB HanpasieHus 15.03.02 «TexHonoruueckue MammHbl U o0opynoBaHue» / A. A.
XapUTOHEHKO. — DJIEKTPOH. TEKCTOBBIE JaHHble. — Jlumnenk: Jlunenknii rocy 1apcTBeH-
HbI TexHuueckud yausepcuter, ObC ACB, 2014. — 39 c¢. — 2227-8397. — Pexum
noctyma: http://www.iprbookshop.ru/57595 .html

8. Amypa JI. M. Cucrema TEXHHYECKOTO OOCITY>KMBaHMS UM PEMOHTA
oOmenpoMsbItieHHoro odopyaosanusi: CrnpaBounuk. — M.: U3a-so HI[ DHAC, 2006.-
360 c.
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MuHucTepcTBO HaAyKH U BbIcIIero oopazosanus Poccuiickoit denepanuun
denepanpHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIET0 00pa3oBaHUs
«CEBEPO-KABKA3CKUI ®EJEPAJIbHBI YHUBEPCUTET»
HeBunHoMbICCKH# TexHOMOTHUECKH HHCTUTYT (punuan) CKOY

METOAUYECKHE YKA3AHUA

10 BBIIOJTHEHUIO KYypPCOBOW pabOThI
no pucturuHe «IIpoekTHOe MOIeTMPOBAHKUE M MPOTOTUITUPOBAHUE)
JUISL CTYICHTOB OYHOU (DOPMBI OOyUEeHUS
HaIlpaBJICHUS TIOJATOTOBKH
18.03.01 Xumuueckas TEXHOJIOTHS
HaIpaBJICHHOCTH (Mpodwiib) TeXHOIOrusS HEOPraHUIECKUX BEIICCTB

Hesunaomsicck 2023
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MeT())mquKne YKa3aHud K KypCoBOMY IIPOCKTHPOBAHUIO

1 Hesb KypcoBOro NpoeKTUPOBAHUSA

[{enbr0 KypcOBOTO MPOEKTA SBJISICTCS 3aKPEIUICHUE U YTIyOJIeHUE 3HAHUMU, TPH-
OOpeTeHHBIX B mpolecce o0ydeHus no nucuuruinHe «[IpoexkTHoe MoaenupoBaHue u
MPOTOTUIIUPOBAHKE», a TAKXKE IMOJIydeHHE MPAKTUUECKUX HABBIKOB pPa3pabOTKU u

MOIU(PUKAINA PEATHHBIX TPOMBIIIICHHBIX W3ICITUH.

2 Conep:xaHue KypcoBOro npoexkra

KypcoBoil npoekT 10keH ObITh NOCBSILEH AU3aiH-NIPOEKTUPOBAHUIO IPOMBIIII -
JICHHBIX M3AEIHUN (IpeIMeT, cepus, KOMIUIEKC U T.J.), pa3pabOTKe HOBBIX U MOJIEPHU-
3allMM CYIIECTBYIOIIMX PEAJbHBIX MPOMBIIIIEHHBIX U3J€Iuil. B Xo4e BBINOIHEHUS
KypCOBOTO NPOEKTa CTYAECHT IOJ PYKOBOACTBOM IIPENOAABATENS IPOBOAUT pa3pa-

OO0TKY MPOEKTHOU UeH, OCHOBAaHHOMN HA KOHIIENTYaJIbHOM, TBOPYECKOM MOJIXOJIE.
KypcoBoii MpoeKT COCTOUT U3 CAEAYIOIIMUX ITATOB:
Oran 1. UccnenoBanue.
Otan 2. CUCTEMHOE TPOEKTUPOBAHUE.
Otan 3. KoHIlenTyaabHOE NIPOCKTUPOBAHUE.
Otan 4. DCKU3HOE MPOCKTUPOBAHUE.
Ortan 5. Texuuyeckoe NpOESKTUPOBAHUE.
Otan 6. MakeTupoBaHue.

B 3aBucumocTu ot YTBCPKACHHOT'O 3aJlaHUA Ha KprOBOﬁ IMPOCKT CTYACHT BLI-

IMOJIHACT TC WJIM MHBIC 3TAIIbl IIPOCKTHUPOBAHUA].

OOBEKTHl NPOEKTUPOBAHUS BBIOUPAIOTCA CTYJEHTOM U COTJIACYIOTCS € Mpernojaa-
BaTEJIEM - PyKOBOJUTENIEM KypCOBOTO IIPOEKTa. B kadecTBe MpOEKTUPYEMOro 0ObEKTa
PEKOMEHAYETCSI BBIOMPATh (PYHKIIMOHAIBHO 3aKOHUYEHHBIN WM OPraHUYHO BXOMASIIUN

B COCTaB CJIOXHOM CHUCTEMBI OOBEKT MOACUCTEMBI, HA IPUMEPE KOTOPOTO BO3MOKHO
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PEIICHUEC OCHOBHLIX BOIIPOCOB IIPOCKTUPOBAHMA.

CopepkaHue KypCOBOTO TMPOEKTAa 3aBUCUT OT CHCHU(PUKHA MPOSKTUPYEMOTO

00BbeKTa, HO JIOJHKHO UMETH CIEAYIOIIYIO CTPYKTYPY:
BBenenune.

PackpriBaeTca copep:kaHMe IIOCTABJIEHHOM 3ajaud, OOOCHOBBIBAETCS BBIOOD

00BEKTa MPOCKTUPOBAHMS.
Yacts 1. [IpoektupoBanue.
[IpoBOAMTCS MOATAITHOE TPOEKTUPOBAHHUE.
Hccnenosanue.

Ha »srame nu3aitH-ucciaeqoBaHus MPOBOIAUTCS aHAIW3 aHAJIOTOB MPOCKTUPY-
€MOro O00BEKTa, HM3y4aeTCsi €ro MO3UIMOHMPOBAHUE HA pPBIHKE, HM3Yy4alOTCS €ro
GyHKIMOHATBHBIE, TEXHUYECKUE U MOTPEOUTENHCKHE XapaKTepucTuku. [IpoBoauTcs
UCCJIeIOBaHNE MOJb30BaTeNeH, HAOMIOAeHUE 3a MPOIECCOM pabOThl ¢ OOBEKTOM, MH-
TEPBBIOMPOBAHNE WJIM AHKETHUPOBAHWE TOJH30BaTENIeH, a TakkKe BUACO- Wi (HOTO-
HAOJIIOICHUS JUTsl BBISICHEHUS TIPOoOJieM, TIPEeArnovYTeHnii u TpeboBaHuil. BrisgBlieHHbIE
npoOJieMbl (PUKCUPYIOTCS B BHJI€ TEKCTOBBIX OIMUCAHHM, TAOJUIl, CXEM, JUarpamm,
dboTorpaduii, HaOPOCKOB, pUCYHKOB. [IpOTOKOIIBI aHKET U MHTEPBBIO, BUACO- U (POTO-
MaTepHualibl CTYICHT MPEJCTaBISET B MOSICHUTENBHOM 3anucke B pasznaene «lccnenona-

HUe» WK B [IprunokeHuun K MOSICHUTEILHOMN 3aMiCKe.
CucTeMHOE TPOEKTUPOBAHHUE.

Oran peanu3yeTcs NpU MNPOEKTHUPOBAHMU cHCTeMHOro oObekra. Coznmaercs
CTPYKTypa CHUCTEMHOT0 OOBEKTa, BEAETCS MOUCK CBS3aHHBIX JJIEMEHTOB CHCTEMBI,
CHocoObl B3aMMOJIEUCTBHS CUCTEMbl C MH(pacTpykTypoil. [IpoBoauTcs cCUCTEMHBIM
aHajau3 10 pe3ysbTaTaM JU3aMH-UCCIEAOBAHUN, CO31aeTCsl KOTHUTUBHAS KapTa BbISAB-
JICHHBIX MPOOJieM, BEJETCS MOUCK MPUYMH CBSI3aHHBIX MPOOJEeMHBIX ToueK. [IpunsTas
CTPYKTYpa, pe3yibTaThl aHaJIN3a U BHIBOJBI (PUKCUPYIOTCS B BUJIEC TEKCTOBBIX OMHCA-
HUH, TaOIHII, CXeM, TuarpaMmm, HaOpPOCKOB, PUCYHKOB U odopmirsitoTcst B pazaen «Cu-

CTEMHOC IIPOCKTUPOBAHUC) MOSICHUTEIbHOM 3aIIMCKU.
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KonuenryaibHoe MpoeKTUPOBAHUE

ITo pe3ynpraraM UCCIECIOBAHUN YTOUHSIOTCS LEIU U 3a1a4yu npoekra. Ha srame
KOHIIETITYaJIbHOTO JTU3alH-TIPOEKTUPOBAHUSL CTYJIEHT METOAaMH H300pa3UTEIbHOTO
s3bIKA (CTIEIHAIBHOTO PUCYHKA, KOMITBIOTEPHOM TpaKH U T.J1.) OCYIIECTBISET TOUCK
KOHIIETITYaJIbHOTO PEIICHUS BBISIBJICHHBIX MPOOJIeM 00BEKTa TU3aMH-TIPOSKTUPOBAHUSI.
B nosicHutenbHol 3anucke B pazjeiie «KoHuentyaabHOE MPOEKTUPOBAHUE» HEOOXO-
JTUMO TIPEJICTABUTH 4-5 HAWTyUITUX BAPUAHTOB KOHIICTITYaJHLHOTO PEIICHUS MPOOIeM

00BEKTa IMPOCKTUPOBAHUA U 00ocHOBaTh HanoboJEee BBII'OAHOC KJIIOYCBOC PCHICHHC.

B cnyuae pa3paboTku cepuu, KOMIUIEKTOB, KOMIIJIEKCOB U3/IEINIl U CHCTEMHBIX
OOBEKTOB HEOOXOJMMO TIPOBECTH KOHIENTYaIbHBIA TIOMCK €IWHBIX MPUHIIUIIOB
dbopmooOpazoBaHusi U €AMHOTO CTUIIUCTUYECKOTO SI3bIKA CEPUUHBIX OOBEKTOB WIIU

3JIEMEHTOB CHCTEMbI, 000CHOBATh BHIOPAHHOE HAIIPABJICHUE IPOCKTUPOBAHUS.
DCKU3HOE NPOEKTUPOBAHUE.

Ha srane 3ckn3HOr0 mMpoeKTUPOBAaHMS BEIETCS pa3BUTHE MPHUHSATOTO BAPUAHTA,
MOMCKOBOE JCKU3UPOBAHHME, YTOUHEHHE CTPYKTYpbl U JI€Taleil MpPOEKTHUPYEMOTO
00BbEeKTa, MPOPUCOBKA HTOTOBOTO BapuaHTa OOBEKTa. B MOSCHUTEIHHOW 3ammcke
JIOJIKHBI ObITh OTPAKEHBI BCE IIIard 3CKU3HOIO npoektupoBaHus. CTyAeHTy  He-
00XOJIMMO TMPEACTaBUThH B MOSACHUTEIBLHOMN 3alMCKE W Ha MPE3CHTAlMOHHOM IUTaKaTe
HEe MeHee 4-5 ACKH30B O0BEKTa MPOCKTUPOBAHUS C KPATKUMH MOSICHSIOIIMMU TEK-

CTaMH B paKypcCax, HanoOoJIee MOJIHO OTpAKAIIUX OCHOBHOH I[I/IBaI‘/’IHCpCKI/II\/'I 3aMBICCJI.
TexHuueckoe IIPOCKTUPOBAHUC

Ha sTame TexHMYECKOro MPOEKTUPOBAHMS BEJETCS MPOpabOTKa ICKU3HOIO Ba-
pUaHTa: JOeTaiu3alvs KOHCTPYKUIMH, YTOUHEHHE SPrOHOMUYECKHX XapaKTEpPUCTHK,
BBIOOp MaTepualioB M TEXHOJOrUH, moctpoenue 3D-mopaenu, NpenioKeHus Mo IBe-
ToaKTypHBIM BapuaHTaM. B MOSCHUTENHHON 3aMMCKe CTYICHT JOJDKEH MPEACTaBUTH
pe3ynbTarhl pazaena «TexHMYecKoe NPOEKTUPOBAHUE»: KOHCTPYKTHBHYIO CXEMY
MPOEKTUPYEMOT0 OOBEKTa, MIPU HEOOXOJUMOCTH CXEMY KOMILIEKTAIluU, TabapuTHbIC
W/ YEPTEKU BHEIIHETO BU/IA, Y)PTOHOMUUYECKUE CXEMBI, KAPTy MaTEPUATIOB U TEXHO-
JIOTUH, PEHACPUHT OCHOBHBIX BHOB, I[BETOBbIE BapuaHThl. [1o corimacoBaHuio ¢ pyko-
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BOAUTCIICM IIPOCKTA OTHU PEIYJbTUPYIOIHUC MATCPHUAJIbI UM UX YAaCTb BBIHOCATCA HaA

MPE3EHTALMOHHBIC TUIAKATBHI.
MaxkeTupoBaHHE.

Pa3paboTaHHblii TIPOEKT MOXKET COMPOBOXKAATHCS ATAllOM MAaKETHPOBAHUS:
W3TOTOBJICHHWE TOUCKOBBIX W/WIU JEMOHCTPAIlMOHHBIX MakeToB. IlosicHUTeNnbHas 3a-
MUCKAa MOXET COJIepKaTh ONMCAHUE MAaTepUajoB, TEXHOJOTUU U Ipoliecca U3roToBIIE-

HUS MakKera.
3aKJIF0OYEHHE.

IlepeuncnsitoTcst OCHOBHBIE  pe3yJbTaThl pabOThl. OnNpenensoTcs MNepcrek-

THUBBI UCITIOJIL30BaHUA 1 PA3BUTHA 00BEKTA.
Crmcok HCIIOJIB3YCMbIX HCTOYHUKOB.

HpI/IBOI[I/ITCH CIIMCOK HCIIOJIb3YEMbIX HCTOYHHKOB. B cnoucok BKIIIOYarOTCS HE
MeHee 5-6 HCTOYHHUKOB, KOTOPBLIC MMCIOT AAThl BBIITYCKA HC PAHCC 5 IeT ¢ MOMEeHTa

BBIIIOJTHEHUS KypCOBOT'O MPOEKTA.

4 OdopmiieHne KypcoBoro nmpoexkra

KypcoBoil npoeKT BBINOJIHAETCS B BUJIE€ NOSICHUTENBHON 3aUCKU 00BbeMoM 20-
30 cTpaHull, K KOTOPOI MpUIaraeTcsi TUTYJIbHBIN JUCT C HA3BAHUEM TEeMbI, (haMuIHei
CTYJCHTa U PYKOBOAMTENS KYPCOBOI'O MPOEKTA; 3aK/IIOUEHUE PYKOBOAUTENS O paboTe.
Ha 3ammry KypcoBOro MpoeKTa MOXKET ObITb MNPEICTaBICH MAKET WM MPOTOTHI

IMPOEKTUPYEMOTO TPOMBIIIIEHHOTO U3/IEIHS.

Tekct 3anucku nomxeH coorerctBoBath [ OCT 7.32-81 ECKJ/I B cogepkaTenb-
HOH YacTH, B 4aCTH O(OPMIICHHUS TEKCT MOSCHUTEIIBHOM 3alIUCKH 110 COTJIACOBAHMIO C
PYKOBOJIUTENIEM MOXET OBITh BBIMIOJIHEH C KCIOJBb30BaHHEM HHGOPMAIMOHHBIX

CpeAacCTB A nepcaavyur 3aMbIClia CTYACHTA.

5 MeTOI[I/I‘IeCKI/Ie YKa3aHMs 110 BBINMMOJHECHUIO IIPOCKTA
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[IpoekT BBIMNOJHSAETCS WHIMBHUIYAIbHO KaXXIbIM CTYJIEHTOM IO BBIOpaHHOM
TeMe. B oTnenpHbIX ciydadx (Koraa 3To Heaecoo0pa3Ho) padoTa MOKET BBITOIHITHCS
KOJJIEKTUBOM M3 2-3 cTyeHTOB. TeMa yTBepkaaeTcs Ha 3acelaHuu Kadeapsl He 1Mo3/1-
Hee 3-i ydyeOHON Henenu ceMecTpa, B KOTOPOM 3aIUIAaHMPOBAH KypPCOBOW MPOEKT.
3aMeHa TeMbl IPOUCXOAUT TOJBKO IO COTJIACOBAHUIO C PYKOBOJAUTENEM pabOThl U HE
no3siHee 7-i yueOHol Henenu cemectpa. Ha 10-if yueOHOM Hemele oCyIIeCTBISIETCS
IIPOBEPKA XOJa BBINIOJHEHUSI KypCOBOT'O ITPOEKTA IO 3apaHee YCTaHOBIEHHOMY rpadu-
Ky. @opMa mpoBepKu - cobeceoBaHHE ¢ KOMHUCCHEH U3 Mpodeccopcko - Mmpemnojia-
BaTEJIbCKOI0 cocTaBa Kadeapsl. SIBka CTyJJ€HTOB B yKa3aHHBIE IHA U Yachl HA IPOBEP-
KY BBIIIOJIHEHHSI KypPCOBOT'O IIPOEKTA CTPOro 00s3aresbHa. 3aluTa KypcoBOro MPOeKTa

OCYUIECTBIISIETCS IO y4eOHOMY Tpaduka.
6 3amuTa KypcoBOro nmpoexkra

[ToMHOCTBIO BBIMOTHEHHBIA U OPOPMIIEHHBIN KYpCOBOM MPOEKT C MOJOKUTENb-
HBIM 3aKJIFOUEHUEM PYKOBOJUTENS 3AIIMILAETCS MEepe] KOMUCCUEN U3 MPOo(dheccopcKo-
IPENoAaBaTeNbCKOr0 cocTaBa Kadeapsl. Ha 3amure KypcoBOro NpoeKTa CTYIEHT
JOKJIaJbIBACT PE3yJIbTAThl MPOEKTa. JIOKIa[ MOXKET COIPOBOXKIATHCS IPE3CHTALUEH.
CryAeHT IeMOHCTPUPYET ICKU3BI U IPYyTHe MAaTepUabl, BHITOJIHEHHbBIE HA IJ1aKaTax, a

TAKK€ MaKeThl U IPOTOTUIIBI, IIOJIYYEHHBIE B XOJ€ KYPCOBOTO IPOEKTA.

3a (¢opmy mpencTaBieHUs U KauecTBO PabOThl OTBETCTBEHHOCTh HECET €€ HC-
noJHUTENb. KoMuccHs OLIEHMBAET MPOEKT C YyYETOM JOKJIaJa U OTBETOB HA BOIPOCHL.
['maBHBIE KPUTEPUU KAYECTBA MPOEKTA: €r0 3aBEPIIEHHOCTh, COOTBETCTBUE KOHIIEIITY -
aJIbHOM MOJIENIM, YPOBEHb IMPOBEJCHHOIO MPOEKTHUPOBAHUS Ha Kaxaom stame. [lpu
BBICTABIICHUM OLIEHOK YUYWUTBIBAKOTCS PE3YJIbTAThl MPOMEKYTOUHONW MPOBEPKHU, Kade-

CTBO 1 CBOCBPCMCHHOCTD IIPCAOCTABJICHHBIX K 3aIUTC MAaTCPHUAJIOB.

7 Bb100Op TeMbl M COCTABJIEHHE 32IaHUSI HA KYPCOBOM MPOEKT
DopMyIUPOBKA TEMBI.

[Ipu BBIOOpE TEMBI KypCOBOIO MPOEKTA CIEAYET MCXOJUTh U3 CIEAYIOLIUX IO-

JIOKEHUI
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- Tema JO0JKHA ObITh KOHKPETHOW, KPaTKO COPMYIHPOBAHHON U COOTBET-

CTBOBaTh COBPEMEHHOMY YPOBHIO 33]1a4 110 IPOEKTUPOBAHHMIO;

- Tema paboThl JOKHA COOTBETCTBOBAThH HAIPABJICHUIO MOJATOTOBKHU U IO-
CBAIIIEHA pa3pa0b0TKe peaIbHBIX MPOMBINIIEHHBIX W3AeInid. Ha mepBbIx 3Tamax mpoek-
TUPOBAHUs TEMbl MOTYT HOCUTb HUCCJIEA0BATEIbCKUN, KOHLENTYAJIbHbIM U 3CKU3HBIN

XapakTep.

- TEMOH pabOThI MOXKET CIYKHUTh pa3pad0TKa MPOMBIINIICHHBIX W3JCIHI B
LIEJIOM, JIHOO OTHENBHBIX ITOJCUCTEM, KOrJa BCS CHCTEMA SIBIISICTCS CIUIIKOM CIIOXK-
HOI.

IIpumepHbIe TEMbI KyPCOBBIX NPOEKTOB

1 IIpoekTupoBaHue NIeTaly C MPUMEHEHUEM TEXHOJOTHH 3KCTPY3UH U UCIOJIb-

30BaHUS I1a0JIOHOB.

2 OHGHKa Ka4dycCTBa HeTaHeﬁ, HN3IrOTOBJICHHBIX C IIPUMCHCHUCM PA3JIMYHBIX TCX-

HOJIOTHM OBICTPOrO MPOTOTUITUPOBAHUS.

3 IlpoBeaeHue aHanM3a KOHCTPYKUMHM H3JEIUA Ha MPEAMET BO3MOXKHOCTHU

HN3TOTOBJICHUA MCTOJaMH 6I>ICTp0FO MMPOTOTHUIINPOBAHUA.

4 HOCTpOGHI/Ie IIoCIaACA0BAaTCIIbHOCTH HM3I'OTOBJICHHUSA THIIOBBIX I[CTaHeﬁ 10 TCX-

HOJIOTNH 6LICTpOl"O MMPOTOTUITNPOBAHUSI.

5 TloaroToBka TpexMEpHBIX Mojeieil neraneit B popmare *.stl mist OGvicTporo

IIPOTOTUIIMPOBAHUS.

6 JlopaboTka TpeXMEpHOU MOJEIN U MPOEKTUPOBAHUE TEXHOJOTUU M3rOTOBIIE-

HUA ACTaJIn MCTOJOM (1)0TOHOJII/IMepI/ISaIII/II/I.

7 HdopaboTka TpeXMEPHOM MOJEIN M MPOSKTUPOBAHUE TEXHOJIOTUH H3TOTOBIIC-

HUS ICTAIU METOJIOM DKCTPY3HH.

8 JlopaboTka TpeXMEpHOM MOJENH U MPOEKTUPOBAHUE TEXHOJIOTUU MU3TOTOBIIE-

HHA JCTAaJ I MCTOAOM JIAMUHUPOBAHMUA.

9 JlopaboTka TpeXMEepHON MOJETH U MPOSKTHPOBAHUE TEXHOJOTHH H3TOTOBIIC-

HUsA ACTaJIN MCTOJOM IICYAaTH.
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10 PacueT ycaaku uzaenusi, U3TOTOBJIEHHOTO METOJA0OM OBICTPOTO MPOTOTHUITUPO-

BaHMHA.

11 Pa3pa60TKa TCXHOJIOTHUH H3TOTOBJICHHA ICTAJIM HAa OCHOBC IIPOILICCCa OBICT-

pPOro NPOTOTUIIMPOBAHUS.
12 IIpoekTupoBaHuE TEXHOJIOTUU U3TOTOBICHHUS IETAIA PhIYar.
13 IIpoekTupOBaHKNE TEXHOJIOTMH U3TOTOBJIEHUS JETAIN PblYar.
14 IIpoekTupOBaHME TEXHOJIIOTUU U3TOTOBJIEHUS IETAIINA SKCTPAKTOP.
15 IIpoekTupOBaHKME TEXHOJIOIMH U3TOTOBIEHUS ACTAIN HKCTPAKTOP.
16 IIpoekTupoBaHME TEXHOJIOTUU U3TOTOBJIEHHUS IETAIA KOPITYC.
17 IlpoekTupoBaHUE TEXHOJIOTUU U3TOTOBJIEHHUS IETAIA KOPITYC.
3a/aHue 1o NOArOTOBKE KypCOBOTO IIPOEKTA.

3aaHue Mo MoAroTOBKE KypCOBOTO MPOEKTa pa3padaThiBAETCS B COOTBETCTBUU

¢ 'OC u ®T'OC u TpeOOBaHUAMU HACTOSIIHNX YKA3AHHM.
B 3amanuu s npopaboTKu npeasiaraeTcs Ciaelyolui epeuyeHb BOIPOCOB:
~  aKTyaJbHOCTb TEMBI

- aHanM3 npeameTa pa3paboTKH, CYIIECTBYIOIIUX METOAOB U CPEACTB pellle-

HUS TPOOJIEMBI; pa3paboTKa aHKETHI MOJb30BATEIIs;

- o0ocHOBaHME BbIOOpAa HMHCTPYMEHTAIBHBIX CPEACTB AJIA PELIEHUs IMpo-

Os1eMbl; pa3paboTKa KOHIICTIIHH;

JCKHU3HasA Hpopa60TI<a KOMIIBIOTCPHOC MOJACIIMPOBAHUC

MaTtepuaybl, 000pyI0BaHUE, TEXHOJIOTUU MPOBEJICHUE HATYPHBIX HCIIBITA-

HUIM;

- MPOBEJICHUE SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN;

- MPOBEICHUE HSPrOHOMUYECKUX MCCIEIOBAHUA MAaKETUPOBAaHHUE, MPOTO-
TUITUPOBAHHUE;

- OLCHKA IICPCIICKTHUB HUCIIOJIB30BAHNA U PAa3BUTHUA IIPOCKTA.
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BBenenune

Hacrosimee moco6ue pazpaboTaHo Ha OCHOBE:

— DenepanpHOTO 3aK0HA OT 29 nekadps 2012 r. Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Denepanun»;

— @eziepallbHBIX TOCYJApPCTBEHHBIX O0pa30BaTENbHBIX CTaHAAPTOB BBICIIETO 00pa3oBaHUS
(manee ®I'OC BO);

— HOPMaTUBHO-METOIMYECKUX IOKyMeHTOB MuHoOpHayku Poccuu;

—¥YcraBa ®I'AOY BO «CeBepo-KaBkasckuii defepanbHbIil YHUBEPCUTETY;

—IIpukazom MunoOpnaykun Poccum ot 06.04.2021 N 245 «O06 yrtBepxkaeHuu Ilopsaka
OpraHM3alMi U OCYIIECTBICHHUS O00pa30BaTENbHON JAEATEIBHOCTH MO 00pa30BaTeIbHBIM IIPOrpaMMam
BbICIIEr0 00pa3oBaHWs - MporpaMMaM OakajaBpuara, MporpamMmaM CHelHajuTeTa, MporpaMmMam
Maructparyps» (3apeructpupoBaHo B Muntocte Poccun 13.08.2021 N 64644);

—JokanbHbIX HOpMaTtuBHbIX akToB DI'AOY BO «Cesepo-KaBkasckuii ¢enepanbHbIi
YHUBEPCUTETY.

Ha  coBpemeHHOM  pblHKE  TpylJa  KOHKYPEHTOCHOCOOHBIM  MOMET  CTaTb  TOJBKO
KBaJTM(PUIMPOBAHHBI PAOOTHUK COOTBETCTBYIOLIETO YPOBHS W HPOQHIsA, KOMIETEHTHBIH, CBOOOJIHO
BIIAJCIONIEH cBOEH mpodeccuell 1 OPUECHTUPOBAHHBINA B CMEXHBIX 00JIACTAX JACATEIHHOCTH, CIIOCOOHBIN K
3¢ deKTUBHON paboTe MO CHENHATbHOCTH HAa YPOBHE MUPOBBIX CTAHAAPTOB U TOTOBBIM K MOCTOSHHOMY
poeCCHOHATTEHOMY POCTY.

CamocrosarenbHass paboTa CTy/AE€HTa HampaBieHAa Ha JIOCTH)KEHHE Lesiell  MOJTOTOBKH
CHEIMATUCTOB-NPO(PECCUOHANIOB, AaKTUBHOE BKJIIOYEHHE O00y4aeMbIX B CO3HATEIbHOE OCBOCHHE
cojepxkaHusi o0Opa3oBaHus, oOecreyeHne MOTHUBAIMM, TBOPUYECKOE OBJAJICHHE OCHOBHBIMU CIOCOOAMH
Oynymie mpoQeCcCHOHAIIBHON ACATENBHOCTA. UTOOBI MOATOTOBUTH M O0YUYHUTh Takoro mpodeccronana,
BBICHIMM Y4YEOHBIM 3aBe/ICHUSIM HEOOXOIMMO CKOPPEKTUPOBaTh CBOM MOAXOJ K IUIAHUPOBAHHUIO H
OpraHu3alii y4eOHO-BOCTIMTATEILHOH pa0dOThl. DTO B PABHOW CTENEHU OTHOCHUTCS K W3MECHECHHIO
CoJiepKaHus U XapakTepa y4eOHOro nmpoiiecca. B cOBpeMEeHHBIX peanusx 3a/1aua MMperoiaBaTesis BbICIIeH
HIKOJIBI 3aKJIIOYAeTCsl B OpraHU3allid M HaINpaBJICHUU [103HABATEIbHOW MAESTEIbHOCTU CTYICHTOB,
3¢ PEKTUBHOCTh KOTOPOM BO MHOTOM 3aBHCHUT OT WX CAaMOCTOSTEIbHOH paboTel. B cBOlO ouepens,
camocTosiTeNIbHas paboTa CTYJIEHTOB JOJDKHA IMPEICTaBIsATh COOOM He MPOCTO caMoIlellb, a CPEICTBO
JOCTHMKECHHSI TPOYHBIX H T[IyOOKMX 3HAaHWH, WHCTPYMEHT (QOPMHUPOBAHUS AKTUBHOCTH W
CaMOCTOSITEIbHOCTH CTYJICHTOB.

B cBs3u c BBeseHueM B 00pa3oBaTeNbHBIA IMPOIECC HOBBIX 00pa3oBaTEIbHBIX CTAaHIAPTOB, C
YMEHBIIIEHUEM KOJIMYECTBA ayJUTOPHBIX 3aHATUI MO JUCHMILIMHAM BO3PACTAET POJIb CAMOCTOATEIbHON
paboThl cTyJeHTOB. Bo3HMKAaeT HEOOXOIUMOCTh ONTHMH3ALUU CAMOCTOSTEIBHONH pPabOTHl CTYICHTOB
(manee - CPC). IlosiBnsieTcsi HEOOXOIUMOCTh MOJIEPHHU3AIMN TEXHOJIOTHI OO0YUYEHHs, YTO CYIIECTBEHHO
MEHSIET MOAXO0/bl K YUeOHO-METOIMUECKOMY M OpPraHU3allMOHHO-TEXHUUYECKOMY 00eCIeueHHI0 yueOHOTro
nporecca.

JlanHas MeToauueckas pa3paboTKa COACPKUT PEKOMEHIALMU 0 OpraHM3allUH, YIPaBICHUIO U
oOecrnievyeHno 3((HEKTUBHOCTH CaMOCTOSATENIbHONM pabOThl CTYJIEHTOB B Ipolecce OOy4YeHMsI B LENIX
(dbopMHpOBaHUS HEOOXOIUMBIX KOMIETEHIIHH.

CamocTosiTenbHas paboTa CTY/IEHTOB SIBJISETCS 0053aTelbHBIM KOMIIOHEHTOM y4eOHOro Ipoliecca
JUISL KQXKJIOTO CTYJIEHTA M ONpenensercss y4eOHbIM IIaHOM. Buibl caMOoCTOsATeNbHONW pabOThl CTYACHTOB
OTIpeIeIIAI0TCS IpU pa3padoTKe pabounx MPOrpaMM M Y4eOHBIX METOAMYECKUX KOMITJIEKCOB TUCIUIUINH
cojepkaHueM y4yeOHOW mucuuiuinHbl. [lpu ompeneneHuu cojepkaHus CaMOCTOSTENBHONW paloThI
CTYJIEHTOB CJEAyeT YYHUTBIBaTh UX YPOBEHb CaMOCTOSITEILHOCTH U TpeOOBaHUS K YPOBHIO
CaMOCTOSITEIbHOCTH BBIITYCKHUKOB JJISi TOTO, YTOOBI 3a Mepuoj] oOyueHHs HCKOMBIH YpPOBEHb ObLI
nocTUrHyT. Tak, y/ienbHbIN Bec caMOCTOSTENIbHON padoThl pH 00yYEHUH B O4YHOI (hopMe COCTaBIsET 10
50% oT KoJIMuYeCTBa ayJUTOPHBIX YacOB, OTBEJAEHHBIX HAa M3Y4YCHUE MUCLUUIUIMHBI, B 3a0UHOU (opme -
KOJIMYECTBO YacOB, OTBE/IEHHBIX HA OCBOCHHE JUCIHUILIMHBL, yBeauuuBaeTcs 10 90%.



CamocTosiTenbHass paboTa ompenensieTcs Kak HWHIWBUAYyalbHAs WIM KOJJICKTUBHAS ydeOHas
JeSITeNIbHOCTb, OCYIIECTBIsieMas 0€3 HeIOCPEICTBEHHOTO PYKOBOJCTBA Ie/larora, HO MO €ro 3aJaHusM U
MOJ1 €r0 KOHTPOJIEM.

CamocrosiTennbHast ~ pabota — 3TO  T[O3HaBarelbHas  ydyeOHas  JEATEIbHOCTh,  KOTJa
MOCJIEIOBATEIbHOCTh MBIIIJIEHUSI CTYACHTA, €0 YMCTBEHHBIX M MPAKTUYECKUX OMEpalMid U JEUCTBUI
3aBUCUT W OIpejaenseTcss caMuM cTylaeHToM. CamocrosiTenibHas paboTa CTYIEHTOB CIIOCOOCTBYET
Pa3BUTHIO CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAaHHOCTH, TBOPYECKOTO TOJXO0Ja K
pemieHuio mpodsieM yueOHOro MW MpoEeCCHOHAIBHOTO YPOBHS, YTO B WUTOTE€ MPHBOAUT K Pa3BUTHIO
HaBbIKA CAMOCTOSITEILHOTO TUIAHUPOBAHUS U PeaN3aluU JesTeIbHOCTH.

[lenpr0o  camMoOCTOATENBHOM  pabOTBI  CTYACHTOB  SIBIIICTCS ~ OBJIAJICHHUE  HEOOXOIMMBIMU
KOMIIETCHLIUSIMU TI0 CBOEMY HAIPABJICHUIO TOJTOTOBKH, OMBITOM TBOPUYECKOW M MCCIEI0BATEIbCKOMN
JEeSITeIbHOCTH.

Ha ocHOBaHMY KOMIIETEHTHOCTHOT'O MOIX0/a K pealn3ainu mpodecCHoHaTbHBIX 00pa30oBaTeNbHBIX
porpamm, BUIaMU 3aJIaHUuN JJIsl CAMOCTOSTEIILHON paOOThI SBIISTFOTCSI:

- 01 0671a0eHUsl 3HAHUAMU: YTeHHe TekcTa (yuyeOHMKa, MEePBOMCTOYHUKA, TOTOTHUTEIHHOU
JUTEpaTyphl), COCTaBJICHHE IUIaHA TEKCTa, Tpaduveckoe U300paKeHHe CTPYKTYphl TEKCTa,
KOHCIIEKTUPOBAHHE TEKCTA, BBIMMMCKA U3 TEKCTA, padoTa CO CIIOBAPSMHU M CITPABOYHUKAMH, O3HAKOMIICHHE
C HOpPMATHBHBIMHU JIOKyMEHTaMH, Yy4eOHO-UCCIIeJIOBaTeNbCKass padoTa, WCIOIB30BAHUE ayquo- |
BHJICO3AMUCEH, KOMITBIOTEPHON TEXHUKU U MH(GOPMAIIMOHHO- TEJIEKOMMYHHUKAIIMOHHON cetn VIHTepHeT n
Ap.

- 0J1A1 3aKpenjieHus U cucmemamu3ayuu 3HaHutl: pabota ¢ KOHCIIEKTOM JIEKIIHH, 00paboTKa TeKCTa
(yueOHMKa, IEPBOMCTOYHHKA, TOTIOJHUTEIBHOMN JINTEpaTyphl, ayTMO U BUICO3AIUCEI ), TOBTOpHAs paboTa
Ha/l y4eOHBIM MaTepUAIOM, COCTABIICHUE TUIaHA, COCTABICHUE TAOJIUIl JJI CHCTEMAaTU3alluu Y4eOHOTO
MaTepuaia, OTBET Ha KOHTPOJbHBIE BOIPOCHI, 3alI0JHEHUE paboueit TeTpaau, aHaIuTHIeCKas 00paboTka
TeKkcTa (aHHOTUPOBAaHME, PEIEH3UPOBaHUE, pedepUpPOBAHHE, KOHCICKT-aHAIM3 U JIp.), 3aBEpPIICHHE
ayJUTOPHBIX MPAKTUYECKUX paboT W odopmieHHe OTYETOB TO HUM, TOATOTOBKA MYJIbTHMEIHA
COOOULICHUI/IOKIAIOB K BBICTYIUIGHHIO Ha ceMuHape (KOH(EpeHINH), MaTepuanoB-Ipe3eHTALNH,
NoJroToBKa pedepara, cocrapinenue ouomorpadun, TeMaTHUYECKUX KPOCCBOPIOB, TECTUPOBAHUE U JIP.

- 01 ¢hopmuposanus ymeHuil: PEIICHUE 3amad W YOpaKHEHUH 1Mo oO0pasily, pelieHue
BapUATHBHBIX 3a/1a4, BBIMOJIHCHHE YEPTEkKEH, CXeM, BBIMOJTHEHHE pacdeToB (Tpaduueckux pabdoT),
peIlICHHEe CUTYalMOHHBIX (MPO(ECCHOHABLHBIX) 3a/1a4, MOJTOTOBKA K JEJIOBBIM UTpaM, IPOCKTHPOBAHUE
U MOJICIIMPOBAHKE PA3HBIX BHJIOB M KOMIIOHEHTOB MPOQPECCHOHAIBHON ACSITETbHOCTH, PeQIIeKCHBHBIN
aHaJn3 MPOQECCHOHANBHBIX YMEHHUH C UCIIOJIb30BAaHUEM ayTHO- U BUJCOTEXHUKH H JIP.

CaMocTosiTenbHass padoTa MOXKET OCYIISCTBIATHCS WHAWBHIYAILHO WU TPYMIIAMHA CTYJICHTOB B
3aBHCUMOCTH OT IIeJId, 00beMa, KOHKPETHONH TEMAaTUKU CaMOCTOSTEIBHOW pabOThl, YPOBHS CIOKHOCTH,
YPOBHSI YMEHHI CTYJICHTOB.

KOHTpOJIb pe3yIbTaTOB CAMOCTOSTEILHONW pa0OThI CTYIEHTOB MOXET OCYIIECTBISITHCS B MPEIEIax
BPEMCHH, OTBEJCHHOTO Ha O00s3aTelbHBIC y4YeOHBIC 3aHATHS M0 JUCHUIUIMHE W BHEAYJIUTOPHYIO
CaMOCTOSITEIIbHYI0 pabOTy CTYIEHTOB IO JAMCIUILUIMHE, MOXKET MPOXOAHWTh B MHUCbMEHHOMW, YCTHOW WIIH
CMEIIaHHOH (opme.

CamocrosTenbHas paboTa MPOBOAUTCS B BUJIC YIPAKHCHUH NMPH M3YYCHWH HOBOTO MaTepHala,
VOPaXHCHUH B TIPOIECCEe 3aKPETUICHUS W TMOBTOPCHHSI, YIPAKHEHUN TPOBEPOUYHBIX M KOHTPOJIBHBIX
paboT, a TakXke JUIsT CAMOKOHTPOJISL.

JU1st opraHu3aIyy cCaMoCTOSATENIbHONW PabOThl HEOOXOIUMBI CIIEAYIOUINE yCIOBHS:

1. TOTOBHOCTD CTYACHTOB K CAMOCTOATCIIbHOMY TPYAY,
2. HaJIM4ue U JOCTYITHOCTb H606XO,I[I/IMOFO yqe6H0—MeToz[quc1<oro H CIIPAaBOYHOI'O MaTCpHraa,
3 . KOHCYJIbTalUOHHAs IOMOIIb.

CamocrosaTenbHas paboTa MOXET MPOXOJIUTh B JIEKIIHOHHOM KaOWHETe, KOMIIBIOTEPHOM 3aje,
6ubnunoreke, foMa. CamocrosiTesnibHas paboTa crocoOCTBYeT (POPMUPOBAHUIO KOMIETEHLIUN, TPEHUPYET
BOJIIO, BOCITUTHIBAET pab0TOCIIOCOOHOCTh, BHUMAHUE, TUCIUIUIMHY U OTBETCTBEHHOCTb.
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1 O0mas xapaKkTepuCTHKA CAMOCTOSITeIbHOI padoThI CTyIeHTa NPH H3y4YeHUH THCHUTIIHHBI

HMucuunnuHa « IIpoekTHOe MoaenupoBaHUE U MPOTOTUIMPOBAHMUE» OTHOCUTCS K JIUCLHUILIIMHE
6a3oBoit yactu. OHa HampaBiieHa Ha (HOPMHUPOBaHKE TPO(PECCHOHATEHBIX KOMITETEHIIUNNA O0yJarOIINXCS B

npoliecce BBIMOIHEHUs paboT, onpeaeneHHbx I'OC BO.
HanMeHoBanne KOMIIETEHITNHA:

Kopn, popmynuposka
KOMIIETEHILINU

Koa, popmynuposka HUHAUKATOPA

[Tnanupyembie pe3ysIbTaThl 00YUESHHUS IO
TUCTIATLINHE (MOYIIIO),
XapaKTepHU3yIOIIre dTanbl GOPMUPOBAHUS
KOMIETEHIIMH, MUHJIMKATOPOB

IK-2 Cnocoben
OpraHu30BaTh  MPOBEICHUEC
HAYYHO-HCCIICIOBATEIbCKUX
U OINBITHO-KOHCTPYKTOPCKHUX
pa3paboToK MO OTIACILHBIM
paszenaaM TeEMBI

HU-1 ocymiecTBiseTr mpoBeacHUE
pabor mo o0O0paboTke ¥ aHaTu3y
HAay4YHO-TEXHHYECKOW HHpopMaIu
Y pe3yJIbTaTOB HCCIICIOBAHHUI

Iloporosslii ypoBeHb

NOHUMAET METOIBI paboThI c
WHHOBAIMOHHBIMH MPOCKTaAMU, UCIOJIb3YyA
0a3oBbIE MCTOObI HCCJ’IG,Z[OBaTGJIBCKOﬁ
JCATCIbPHOCTH

IloBbIICHHBIN YPOBEHb

InmoHuMaeT METOAbI MMPOBCACHUS
aTCHTHBIX I/ICCHGHOBaHI/Iﬁ C T CIIBIO
o0ecreyeHuss MATEHTHONH YHMCTOTHI HOBBIX
MPOEKTHBIX pelieHui U ux
MAaTEeHTOCIIOCOOHOCTH € OIpe/IeNICHUEM
IoKa3aTeseh TCXHHUYCCKOI'0 YPOBHA
MPOCKTUPYEMBIX U3JCIHIMA

MA-2 ocyiiecTBiIseT BBIMOJHEHHE
IKCIICPUMEHTOB U OoopMIIeHHUE
pe3yJbTaToB  HCCIEAOBaHUN U
pa3paboToK

IToporoBblii ypoBeHb

UCIO0JIb3YyeT pa6OTI>I C MHHOBallMUOHHBIMHU
IMPOCKTaMH, HUCIIOJIb3Ys 0a30BLIE MECTOABI
HUCCIIEI0OBATEILCKON AEITEILHOCTH
IloBBIIEHHBIN YPOBEHD

HUCIOJIb3YET NATCHTHBIE HUCCICOOBaHUA C
LENbI0 00€ecIieYeHns] MaTEeHTHOM YKUCTOTHI
HOBBIX IIPOEKTHBIX PEIIEHHUH U HUX
MMaTEHTOCIIOCOOHOCTH  C ONpe€aACICHUEM
ToKa3aTeIeH TCXHHYCCKOI'O YpPOBHA
IPOEKTUPYEMBIX U3JEIHM

HN-3 ocyecTBiseT MOATOTOBKY
3JIEMEHTOB JIOKYMCHTAIINH,
MPOCKTOB IUIAHOB M  MPOrPaMM
MPOBEACHHUS  OTICIBHBIX  DTAIOB
pabort

Iloporosblii ypoBeHb

HCIOJIb3yeT HaBbIKM  pabOTBl  Haj
HWHHOBAIIMOHHBIMH TMPOCKTAMHU, UCIIOJIb3YA
0a30Bble  METOIBl  MCCIIEIOBATEIbCKOM
JEeSATEIbHOCTH

IloBbIIEHHBIN YPOBEHb

HCI0JIb3YeT MAaTEHTHHIE HCCICNOBAHUS C
OCIJIBIO oOecrieueHuss MaTEHTHOM YHMCTOTHI
HOBBIX MPOEKTHBIX pEUIeHWH U HuXx
HaTEHTOCIIOCOOHOCTH € OHpeJeNICHUEM
roKasareJyen TEXHUYECKOTO YPOBHS
HPOEKTUPYEMBIX U3JEIHM

B pamkax xypca

JTUCIIUIIINHBI

«IlpoekTHOE MoOZEJMpPOBAHME W NPOTOTHNHMPOBAHME

CaMOCTOATCIIbHaA pa60Ta CTYACHTOB HAXOJUT AKTHMBHOC IMPUMCHCHHWE W BKIIIOYACT B ce0s Pa3IMYHEBIC

BUAbI ACATCIIbHOCTH.

- MOJrOTOBKA K Ja0OpaTOPHBIM 3aHATUSAM, B TOM 4Mcie paboTa ¢ METOJUYECKUMH YKa3aHUSMHU,
CpeAcTBaMHU MaccoBOM MH(OpMaIuy;




- MOJrOTOBKA K JIEKLUSAM, B TOM UHCIIE CAMOCTOSITEIbHOE YIiyOJIeHHOE U3YUEeHHE TEOPEeTHUECKOTO
Kypca [0 peKOMEH/I0BaHHOW JIUTEpaTypeE;
- MOJITOTOBKA K MMPOMEKYTOYHOM aTTeCTallUu.

Lenb caMoCTOSATENEHON PaOOTHI CTY/ICHTA MPHU MOATOTOBKE K JIGKLIUSAM 3aKII0YACTCS B TOTYyYSCHUN
HOBBIX 3HaHHM, MPHUOOPETEHHBIX NpU OoJIee NTyOOKOM U3YUYEHUHU JIUTEPATyphl O TUCIUIIINHE.

Bagaun:

— nopaboTKa U MOBTOPEHUE KOHCIIEKTOB JIEKIIUU;

— OCMBICJIEHUE COAEPKAHUS JIEKIIUH, JIOTHUECKON CTPYKTYpPBI, BEIBOJIOB.

enp camocToATenbHOW pabOTHl CTyJIEHTa MpU MOJATOTOBKE K JIAOOPATOPHBIM 3aHATUSM
3aKJII0YAeTCsl B YIIIyOJNCHUM, PACIIUPEHUM, ACTAIM3UPOBAHUM 3HAHUM, MOJTYYEHHBIX Ha JIEKIUAX B
00606meHHON hopme.

3agaun:

— pa3BUTh CLIOCOOHOCTH MPUMEHSTH MOTyUYEeHHbIE 3HAHUS HA MIPAKTUKE MPU PEIICHUN KOHKPETHBIX
3a1a4;

— MPOBEPUTHh 3HAHUS CTYIEHTOB, MOJyYEHHbIE HA JIEKIUAX U MPH CAMOCTOSTEIbHOM H3Yy4YE€HUU

JUTEPATYPHI.

Tabmuua 1 — Buasl camocTosTeTbHON paboTh! 7151 04HOM (hopMbI 00yUeHHS

2 Ilnan-rpauK BBINOJHEHHUSA CAMOCTOATEIbLHOH PadoThI

Koner CpenctBa u O0BEM 4acoB, B TOM YHCIE
peanuzyem TEXHOJIOTUU CpPC KonrakrHas Bcero
BIX B OIICHKH paborta c
W]l 1eSITeIbHOCTH
KOMIIETEHI] MpenoiaBare
N CTYJEHTOB
15178 JIeM
WHAUKATOP
a(oB)
3 cemecTp
NJ-11IK-2 | [oaroToBka K CobecenoBanue
-2 T1K-2 MPaKTUYECKOMY 3aHITHIO 2,565 0,135 2,700
NJ-3 TTK-2
NJ-11IK-2 | CamocTosTenbHOE CobecenoBanue
WNA-2 1IK-2 | u3yyeHue JuTeparypol 23,085 1,215 24,300
NJ-3 TTK-2
Nroro 3a 3 cemectp 25,650 1,350 27,000
4 cemecTp
WA-1TIK-2 | IlogrotoBka k CobecenoBanue
NA-2TIK-2 | npakTH4ecKOMY 3aHATHUIO 5,130 0,270 5,400
WJ1-3 TIK-2
NJ-11IK-2 | CamocTosTenbHOE CobecenoBanue
NA-2TIK-2 | u3yueHue aureparypsl 20,520 1,080 21,600
NJ-3 TTK-2
Utoro 3a 4 cemectp 25,650 1,350 27,000
7 cemecTp
WA-1TIK-2 | IlogrotoBka k CobecenoBanue
NJI-2 [IK-2 | mpakTHYeCKOMY 3aHSTHIO 5,130 0,270 5,400
WJ1-3 TIK-2
NA-11IK-2 | CamocTosiTenbHOE CobecenoBanue
NA-2TIK-2 | u3yueHue aureparypsl 33,345 1,755 35,100
WJ1-3 TIK-2
NJI-1TIK-2 | Bompocsl k dK3aMeHy CobecenoBanue 25,5 1,5 27,00
NJI-2 TIK-2




U3 1K-2 |

Hroro 3a 7 cemectp

38,475

2,025

40,500

Hroro

89,775

4,725

94,500

3 KOHTpO.]'l])HI)Ie TOYKH U BUAbI OTYETHOCTH 110 HUM

B paMmkax peWTHHIOBOI CUCTEMBI YCIIEBAEMOCTh CTYIEHTOB I10 KaKI0M AUCLUIUIMHE OLICHUBACTCS
B XOJI€ TEKYLIEro KOHTPOJIA U MPOMEKYTOYHON aTTECTALUN.

4 OnucaHue NoOKasaTeJeil U KpUTepUeB OLleHMBAaHM S KOMIeTeHIUI HAa pa3/IMYHBIX 3Tanax
UX GOpMHUPOBAHHUS, ONMCAHUE IIKAJI OLleHUBAHUSA

YpoBHU
c(hOpMUPOBAHHOCTH
KOMITeTeHIN (i),
nHARKaTopa (OB)

Heckpuntopsl
MuHIMaTBEHBIA .
OBCHD He MuHuManbEHBIA
};[I:)CTHFH T YpOBCHB Cpennuii ypoBeHb | Bricokuii ypoBeHb
(He ,Z[OBJ'ICTI}ZIO pr | (YAOBICTBOpUTEILH (xoporo) (OTIHYHO)
’ )18: )] b 0) 4 Gamna 5 Gamnos
2 Gasia 3 banna

Komnemenyus: I1K-3 Cnocoben opeanuzosams npogedenue HayuHo-uccie008amenbCk

Uux u OnvlmHo-

KOHCMPYKMOPCKUX PA3PAOOMOK N0 OMOENbHbIM PA30eadam membl
-1 IIK-3 | me IIOHUMAaEeT | HE B JOCTAaTOYHOM | IIOHHMAaeT METOAbI | MOHUMAET METOIBI
OCYIIECTBIISIET METOJIbI pa0OThI C | O0ObEME  TOHUMAET | pabOThI C | mpoBeneHus
poBeJicHHe pPadOT O | MHHOBAIIMOHHBIMU | METOABI Pa0OThl C | HMHHOBAIMOHHBIMU | TTATCHTHBIX
00paboTKe ©W aHAIHM3y | IPOSKTaMH, MHHOBAITMOHHBIMHU MIPOCKTaMH, HCCIIEIOBAHHM c
Hay9IHO-TEXHUIECKOH HCTIOJIB3Y S MIPOCKTaMH, WCITIOJIB3YS 0A30BBIC | IETTBI0 OOCCTICUCHUS
rH(pOpMAIIH 1 | 0a30BbIE METOJBI | HCIONB3Ysl 0a30BBIC | METOJIBI MMaTEHTHOH YHCTOTBI
pe3yIbTaToB HCCIIEIOBATENbCK | METOMIBI WCCIIEZIOBATENBCKON | HOBBIX POEKTHBIX
HCCTIECIOBAHUN Ol ICATEILHOCTH | MCCIEIOBATEIIBCKON | JESITEIHbHOCTH pemeHuit u - uX
JIeSITEIBHOCTH MMaTeHTOCTIOCOOHOCT
U C ompeeleHHeM
rokazaresyeu
TEXHUYECKOTO
YPOBHSA
MIPOEKTUPYEMBIX
3TN
na-2 [IK-3 | me UCHOJB3yeT | HE B JOCTATOYHOM | UCIOJB3YeT palbOThI | UCIOIB3YET
OCYIIECTBIISIET paboThI C | o0ObeMe HCIIONB3YET | C MaTEHTHBIC
BBITIOJTHCHHE WHHOBAITMOHHBIMU | paOOTHI C | ”HHOBAITMOHHBIMA | MCCIICIOBAHMS c
SKCIIEPUMEHTOB U | IPOCKTaMH, WHHOBAIMOHHBIMU MIPOCKTaMH, LIEJTBI0 00eCIIeUCHUS
odopmiieHe UCIIOJIB3Y S MIPOEKTaMH, UCTOJB3ysl 0a30BbIC | MATEHTHON YHUCTOTHI
pe3yIbTaTOB 0a30BbIE METOJMBI | MCIIONB3Ysl 0a30BbIE | METOJIBI HOBBIX TPOEKTHBIX
HCCTIECIOBAHUN U | HCCIEOBATEIbCK | METOJIBI WCCJICIOBATEIBCKON | pelIeHu ®W = UX
pa3paboTok Ol eATETPHOCTH | MCCIEAOBATEILCKON | NMEATEeIHHOCTH MMaTeHTOCIIOCOOHOCT
NEATCILHOCTH U C ompeeleHHeM
rokazaresyeu
TEXHUYECKOTO
YPOBHSA
MIPOEKTUPYEMBIX
3TN
na-3 IIK-3 | e MCMOJIL3YyeT | HE B JI0CTAaTOYHOM | MCHOJIb3YeT HCIIOJIb3YeT
OCYIICCTBIIACT HaBBIKH  PabOTHI obbeme HaBBIKHA paboThHl | MATCHTHBIC
MIOATOTOBKY  JJIEMEHTOB | Haj HCTOJIb3yeT HaJ HCCIIEOBAHMS c
JOKyMEHTAIIUM, IPOEKTOB | MHHOBALMOHHLIMM | HABBIKM PAabOTHI HAJ | MHHOBALMOHHBIMU | LEJbIO 00ecTeueHus
IJIaHOB ¥ IPOTPAMM | TIPOEKTaMH, VHHOBAI{MOHHBIMU MPOEKTaMH, MaTeHTHON YUCTOTBI
NPOBCACHMS  OTACIBHBIX | MCIIOJIB3YS IIPOEKTaMH, WCITOJIB3Yys 0a30BBIe | HOBBIX  IPOCKTHBIX
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9TaIoB padoT

0a30BbIE METOIbI
HCCJIENOBATENLCK
Ol IeITENbHOCTH

MCIOJB3ys. 0a30oBbIC
METOTbI
HCCIIEI0BATEIIBCKOM
JIESITETBHOCTH

METObI
HCCIIEIOBATEILCKOHN
IeATeIbHOCTH

pemwieHM M uX
MMaTEHTOCIOCOOHOCT
U C OIpeAeIeHHEM
noka3aTeseu
TCXHUYECCKOT'O
YPOBHS
MPOEKTUPYEMBIX
U3 eI

5 TemaTnuecKMii IJIAH JUCHUILIMHEI

ouHas hopma

KonrakTHas padora
00y4aroUXCs C
MpernojaBaTesieM /13
HUX B (hopMme

MPaKTUYECKOMN
MIOATOTOBKH, YaCOB

m
o
Q
<
j=p
5
=
)
dopmupyemblie 'S
Ne Pazpen (Tema) AMCHUIUIMHBI U KPaTKOE COJIEPKAHKE KOMIIETEHIIUH, &
VHIUKATOPbI 2 = %
= | €| §
<
3 = =
S| g | % 2
= = - Q
= 3 = s
[ 3 & =
@] @) =
= g =
= 2| ©
= S
2. )
= =
3 cemectp
1| Henn u 3amaum kypca. IIpoext kak oaun u3 BunoB | UJI-1 TIK-2
1 CaMOCTOSITEILHON JIeSITEIILHOCTHU obyuarorerocst. | U/I-2 T1IK-2 1,5 1,5 6
IToHdATHE O HayKe, NO3HAHUHU, UCCIIEJOBAHUM. NJ-3 IK-2
2l Tema 1. MeTomoJIOTHsT 1 METOIUKA MCCIIEIOBAHUS /-1 I1K-2
2 IlonsTue «MeTOn», «METOAONOTHU», «3IKcHepuMenTy, | U-2 T1K-2
«3aKOHOMEPHOCTBY. Na-3 11K-2 3 3 6
Mertononornueckue TPUHIIMIIBL. CrtpykTypa
MeToosorun. IToHaTHE O JTOTHKe HCCIIeOBAHNS.
3 Tema 2. TuUTBI ¥ BUIIBI IPOCKTOB N1-1 IK-2
3 Tumelr  mpoektoB 1o chepam  pestensHoctH | MJI-2 TIK-2
(TeXHUYECKUH, OpPraHU3alMOHHBINA, 3KkoHOMHueckui, | MJI-3 T1K-2
colMaibHBIN, cMemannbli). Kiaccel mpoexToB
(MOHOTIPOEKTHI, ~ MYJBTHIIPOEKTHI, METalPOEKTHI). 3 3 6
Bunnr MIPOEKTOB (MHHOBAIIMOHHBIH,
KOHCTPYKTOPCKHI, HCCIIEZIOBATEIbCKHM,
WH)KEHEPHBI,  MHQOPMALMOHHBINA,  TBOPYECKHH,

COLMAJIbHBIMN, MPUKJIATHON)




Tema 3. Bwibop Ttemst u  ompenencaume | -1 ITK-2
4 METOJIOJIOTUYECKUX XapaKTEPUCTUK N1-2 IK-2
Breibop Tembl. Ompenenenue crenenu 3HaunMoctd | MJI-3 TIK-2
TeMbl  @poekra. TpeboBaHus K BbIOOpY U
(hOopMyITHPOBKE TEMBI.
AKTyaJlbHOCTb W TIpaKkTU4ecKas  3HAYUMOCTh 3 3 6
uccnenoanus. OnpezeneHue Lend W 3ajgad.
Tunuunele CII0CO0BI OIIpeeNIeHNs LeJTH.
OddextuBHOCTE Uenenonaranus. PopMmynupoBaHue
runore3pl.  Jloka3zaTensCTBO M ONpPOBEP)KEHHUE
THIIOTE3bI.
Tema 4. Dtansl paboTHI HAJ TPOCKTOM Na-1 11K-2
5 [InanupoBanue: monbop HeoOxomuMmbix MaTtepuanos, | MJ1-2 I1K-2 3 3 3
ompezaeneHue  crocobop  cOoopa u  anammza | MJI-3 [1K-2
UHQOPMAIHH.
HNTOI'O 3a 3 cemectp 13,5 | 13,5 27
4 cemecTp
Tema 4. Drarbl pabOTHI HAJ MPOSKTOM N1-1 IK-2
OcHoBHOI »aTam: o0cyxkaenue wmeroxoiorudeckux | M-2 T1K-2
G | ACTCKTOB 1 OpraHu3auys pabotsl, ctpykrypupoBanue | 1J1-3 I1K-2 6 6
IpOeKTa, paboTa HaJ MPOEKTOM.
3aKIIOUYUTENbHBIA  3Tal:  MOJBEJACHHE  WTOIOB,
odopMiieHHe pe3ynbTaTOB, IPE3CHTANMS IPOEKTa
Tema 5. MeToas! pabotsl ¢ uctounnkom nHpopmanuu | MJI-1 TIK-2
7 | Bugel nmTeparypHbBIX HCTOYHMKOB uHGpopmauuu. | M-2 [1K-2 6 6
WubopMmamoHHbIe pecypChl. NAa-3 IIK-2
Tema 6. YnpaieHnue paboTaMu IpOeKTa NAa-1 11K-2 6
CereBoli aHaIHM3 IPOCKTOB N1-2 IK-2
8 | OcHoBHble mOHSATHS u onpeneneHus. I[Ipomeccer | M/-3 TIK-2 6
IUIAHUPOBaHUs YPOBHHU IiaHupoBaHus. CTpyKTypa
pazouenns pabot (CPP)
Tema 7. YnpaBieHnue paboTaMu IpOeKTa NAa-1 11K-2 9
9 Mertoapl cereBoro TUTaHupoBaHwWs W ympaeienus | MI-2 T1K-2 9
npoekTamu. [lotoku B cersax. Ontumm3arus ceteBbix | MJI-3 T1K-2
Moiesiei IPOEKTOB
HUTOTI'O 3a 4 cemectp 27 27
7 cemecTp
Tewma 8. BeimonHeHHe UcCien0BaTENbCKOM paboOTHI na-1I1K-2
10 | OpranuzanuoHHasi CTPYKTypa IpOoeKTa na-2 1rK-2 3 6 9
na-3 IK-2
Tema 9. Ipasuna ohopmieHus N1-1 IK-2
11 | Ilpoexra. [Ipe3enTanus MIPOEKTA. [Ipomecc | U/1-2 I1K-2 3 6 9
YIIPABJICHUS IPOCKTOM NA-3 TIK-2
Tema 9. [pasuna oopmicHus na-1 IK-2
12 | Ilpoexta.  Ilpe3entamuss  mpoekra. IIpoextnoe | /-2 T1K-2 3 6 9
(hvHAHCHpOBaHME NJ-3 TIK-2
Tema 9. [Ipasuna ohopmieHus na-1I1K-2
13 | Ilpoekra. Ilpesentaunust mnpoekrta. busnec-mnan, | U1-2 I1K-2 3 6 9
o1eHKa 3()()eKTUBHOCTH M PUCKOB MPOCKTA NJ-3 IK-2
Tema 9. Ipasuna odopmieHus N1-1 IK-2
14 | Ilpoexra. Ilpesentamus mpoekra. Kagpossiii acmext | /-2 T1K-2 1,5 3 4,5
YIIPABJICHUS IPOCKTOM NA-3 TIK-2
HUTOI'O 3a 7 cemectp 13,5 27 40,5
Ok3aMeH 27
HUTOI'O 27 67,5 94,5
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Kak obecrieunBaeTcst TEXHOJOTHYHOCTD KOHCTPYKIIMHA MAIllIMHOCTPOUTENBHBIX U3AETUi cpenHei
CIIOKHOCTH?

Kax Bemomnasercs pazpadotka ¢ ucnons3oBanneM CAD-CAPP-cucTeM TEXHOIOTHIECKUX
MIPOIIECCOB U3TOTOBIICHHUS MAITMTHOCTPOUTEIBHBIX U3ICIHA CPEAHEH CII0KHOCTH?

Uro HaM JaeT rpynmnupoBKa pecypcoB?

CKOJIbKO BCETo 0a30BBIX U MPOMEKYTOYHBIX TUIAHOB MOXKET ObITh B Barem npoekre?
3aueM HE0OX0IMMO UCTIOIH30BATh B MTPOEKTE HECKOIBKO 0a30BBIX IIJIAHOB?

Kaxk co3mgath HacTpauBaeMBbIil OTUET 110 3a7a4aM MPOEKTa, BHIBOISIINM TOJIHKO BBHITOIHSIIOIIHECS
3a/1a4M, COPTHPYIOIINH MX TI0 TIPOIICHTY 3aBEePIICHUS C YKa3aHUEM 3aTpaT 110 Ha3HAUYCHUSIM?
Kak HacTpouTh 3a/1epKKy MeKIy OKOHYaHHEM 3a/1a4 TI1aBHOTO MPOEKTa U HAadaoM 3a1ad ero
MOATPOEKTa?

Kaxk cBs3aHBI MEXTy OO0 IPOEKTH B paMKaX 00bEIUHEHHOTO MMPOEKTa?

OdopmiieHre pe3yIbTaTOB MPOCKTUPOBaHUS (MIPOCKTHO U paboueii TeXHUUECKOM
JIOKyMEHTAITUH ), KOHTPOJIb JTOKYMEHTAIUH.

TexHUKO-3KOHOMUYECKOEe 00OCHOBAHHE MTPOEKTA.

TTocnenyromue 3Tanbl CO3AaAHUS XUMUYECKOTO TPEITPUITHSL.

Ponp mpoekTupoBaHus B OOIIECTBEHHOM ITPOU3BO/ICTBE.

MeTo/1b1 U 3TamBI Pa3padOTKU MPOESKTOB (B COCTaBE aBTOPCKOTO KOJICKTHBA).
Knaccudukanus TeXHOIOTHIECKOTO 000pyT0OBaHHSL.

HopMmaTtuBHO-TeXHUYECKas JOKYMEHTAIHS Ha 000pYI0BaHuE.

TpeboBaHus, MpeAbABIsIEMbIE K XUMUIECKOMY 000PYAOBaHUIO.

TunoBoe 060pyaoOBaHuE, €0 YCTPOHCTBO U padoTa.

OcHOBHOE 000pyTOBaHNE XUMHYECKON TTPOMBIIIIIEHHOCTH, €TI0 YCTPOMCTBO U padoTa.
KoHCTpyKIMOHHBIE MaTepHAITBI JUTT XUMAYECKOTO 000pyTOBaHHSL.

3amuTa 060pyHoBaHuUs OT KOppo3nu. OCHOBHBIE TPUHITHIIHI.

Oprasu3aiioHHOE COMTPOBOXK/IEHIE IKCIUTyaTalnyd 000pyIOBaHHS: aHAIN3 TEXHIUECKON
JIOKYMEHTAIIMH, TIOJrOTOBKA 3aIBOK HAa MPUOOPETEHUE U PEMOHT 000Dy I0BaHMUSL.
DKCIUTyaTaIus XHMIHIeCKOro 000pyIOBAHUS: TIPUHIIUIIHI CUCTEMHOTO TTOAXO0A.
[IpoBepka TEXHUYECKOTO COCTOSHUS, MPO(PUIAKTUUSCKUE OCMOTPBI U TEKYIIHI PEMOHT
00opynoBaHUS.

Uro monmmaercs nog Coneprxanuem padbot?

Uro BrirouaeT «IlmannpoBanue (onmcanue) pecypcoB»?

Uro Takoe «[Ipon3BOANTENEHOCTD TPy Aa»?

Uro takoe «Cratuctuueckue KodhOUIUEHTHI IPOU3BOIUTETEHOCTH?

Yo sBIIeTCS 00BEKTOM CETEBOTO TUTAHHPOBAHUS?

Kakwne hakTopbl MPUBOIAT K IOTEPSM BPEMEHH TP pean3aiiy MPOeKTa

Urto Ha3bIBatOT «II[pOEKTHBIM ITUKIIOM)»

UTo OTHOCHTCS K BHYTPEHHUM (haKTOpam

IIpuBenuTe IPUMEPHI CXEM B3aMMOOTHOIIIEHUH MEXTy YIaCTHUKAMHU MTPOEKTA

Uro Takoe cxeMa «BBIICTICHHOI» OPraHN3allMOHHOMN CTPYKTYPHI YIIPaBISHHUS TPOESKTOM
Uro Takoe cxeMa OpraHu3allMOHHON CTPYKTYPHI «YTPABICHUS TI0 TPOCKTaM»

Kaxkwe sTamns! mporiecca MHUITHAITNH TIpOoeKTa BhI 3HaeTe?

Kakue dpyHkiumn ynpasineHus npoektoMm Bel 3HaeTe

UTO MOKET CTaTh MPEISITCTBUAMH Ha IyTH Pa3BUTHUS U BOTUIOIICHUS

Uro Takoe ynpaBiaeHHE 3aMBICIOM

Urto Takoe «IpOoeKTHOE (PMHAHCHUPOBAHUEY?

Kakue ocHOBomoIararoniye mpaBuia npoekTHoro puHancupoanus Bel 3HaeTe?

Urto Takoe «busHec-mian»

Kakue mokasatenu Ha3pIBarOTCS a0COTFOTHBIMH

Kaxkue nokazarenn Ha3pIBaIOTCS OTHOCUTEIBHBIMU

Kaxkue nmokaszarenu Ha3bIBalOTCA BPEMEHHBIMU
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[ToBbllIEHHBIN

45. Yto sBisieTcs 0cOOEHHOCTHIO UCTIONB3YEMBIX B ITAKETE AITOPUTMOB CETEBOIO aHAIM3a

46. Ins yero HeoOxoauMa rpaduieckas popma

47. Uto MOXeT coziepkaTh Tabmuma padboT

48. Kak ompenensiercs IuIaHUpyeMasi CTOUMOCTh

49. Kak onpenemsrorest «O0rme 3aTpatbi»?

50. Yro BKIIOYAET OmpeneneHus padoT?

51. Ha ocHoBanum uero omnpenensercs «llmaanpoBanre NoTpeOHOCTH B peCypcax OCyIIECTBISICTCS?

52. YTo no3BosAET HaTypaIbHBIM METO MPOU3BOIUTENBHOCTH TPy 1a?

53. YUto nokasbiBaeT «HopMaTUBHBIN METOA U3MEPEHUS TPOU3BOIUTEILHOCTH?

54. Metoapl 1 ATarbl H3yYeHU HAyYHO-TEXHUIECKOH HH(pOpMaIINU, OTEYECTBEHHOTO H
3apy0e)KHOTO OMBITA 10 TEMAaTHUKE UCCIETOBAHMSL.

55. Metoas! 1 3Tanbl cOopa u aHaK3a HHGOPMAIIMOHHBIX HCXOAHBIX JAHHBIX IS IPOSKTHPOBAHUS
TEXHOJIOTMYECKUX MPOLIECCOB U YCTAHOBOK.

56. ITonGop u onpesaeneHNe ONTUMATBHBIX H PALIMOHAIBHBIX TEXHOJIOTHYECKUX PEKMUMOB pPabOTHI
000pyIOBaHUS.

57. llpuHIUNIBI pacyeTa XUMUYECKOTO 000PYTOBAHHUS.

58. TloHsiTHE O pacueTe Ha MPOYHOCTh TOPU3OHTAIIBHBIX COCY/IOB U allllapaToB.

59. lloHsATHE O pacyeTe Ha MPOYHOCTH BEPTUKANBHBIX COCYIOB H allllapaToB.

60. OcobeHHOCTH anmapaToB, padOTAIOIIHX O BRICOKUM JTaBJICHUEM.

61. Hamazaka, HacTpoiika u mpoBepKa 000PyIOBaHHUS M MPOTPAMMHBIX CPEJICTB €T0 YIIPAaBICHHUS.

62. OcBoeHue " IKCILUTyaTalys BHOBb BBOJUMOTO 000y IOBaHMS.

63. MeTtoap! onpeesieHus] ONTUMAIBHBIX W PAIIHOHAFHBIX TEXHOJIOTHYECKUX PEKUMOB PabOTHI
o0opynoBaHUs.

64. MeTo bl aHaJM3a TEXHHYECKOW JJOKYMEHTAIIUH, TOA00pa 000pyI0BaHuUs, TIOJrOTOBKH 3asiBOK Ha
proOpEeTeHNEe U PEMOHT 000PY/I0BAHUSI.

65. Kakue npeumyniecTBa UMEIOT METO/IbI CETEBOTO IJIAHUPOBAHUA?

66. Kaxkoii rpad Ha3bIBaeTCs CBI3aHHBIM?

67. Kakum criocobamu ocyIecTBIsieTcsl pa30reHre Ha ciou?

68. Kakue msaTh OCHOBHBIX BapHAHTOB JCHCTBHM HCITONIBH3YIOTCS Jallle BCETO B CIIydae OTKIOHEHUS
MPOEKTa OT IJIaHa

69. Yto npencrasinseT cob6oi «YpaBieHHe H3MEHEHUSIMID)

70. Kakue (a3pl OBIBAtOT B MPOSKTOPHOM ITUKJIE

71. Uro Takoe cxema «BCEOOLIEero YIPaBICHUS MPOSKTaMI

72. Yro Takoe cxema JBOMCTBEHHOW OPraHU3alMOHHOMN CTPYKTYpBI

73. IlosicHuTe NEeNCTBUS MEHEDKEP MPOEKTa

74. Kakue mpoiierypbl mpoliecca miaHnupoBanusi Bei 3HaeTe

75. Kaxue hopmbl pruHAHCHPOBAaHHS NPOEKTOB Brl 3HaeTe

76. Kakue KOMIIOHEHTH! (PYHKIIUH YIIPABICHUS pUCKaMH IPOEKTOB Brl 3HaeTe

77. Kakuie MpHHIUIIBI TPUCYTIU OI0KETHOMY (DMHAHCUPOBAHUIO

78. KakoBbI OCHOBHBIE HCTOYHHKH KOMMEPUECKOTO (PMHAHCHPOBAHUS IPOEKTOB?

79. Kakue nokazarenu Ha3piBatoTcs CTaTUYECKUMU

80. Kakune nokasareny Ha3bIBaIOTCS] TUHAMHYECKUMU

81. Uro Takoe «IIpoekTHBIE PUCKI»

[Ipuctymass x paboTe, KaXIblii CTYyACHT MOJDKEH MPUHUMATh BO BHHUMAHHE CIEAYIOIIHE
MIOJIOKEHUSL.

HuctunnuHaa (MOAyJb) TIOCTpOEHA IO TEMATHYECKOMY TNPHHIMIY, Kaxaas Tema
MIpeJICTaBIsIeT COOOM JIOTMYECKU 3aBEPIICHHBIN pa3/ien.

JIeKIMOHHBIN MaTephall TIOCBSIIEH PACCMOTPEHUIO KITIOYEBBIX, 0A30BBIX TOJOKESHUH
JTUCHUIUTUHBL (MOIyJNsl) W Pa3bsiCHEHUIO Y4YEOHBIX 3aJaHUil, BBIHOCUMBIX Ha CaMOCTOSITEIbHYIO
paboTy CTy/IEHTOB.

[TpakTHueckue 3aHSATHS MPOBOJATCS C LEIbI0 3aKpelyeHHs YCBOCHHOM WH(pOpManuwy,
MpuoOpEeTEeHUsI HABBIKOB €€ MPUMEHEHHsSI MPU PEIICHUH MPAKTUYECKUX 3a7a4 B COOTBETCTBYIOIICH
MpeIMeTHOH 00IacTH.
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CaMmocrosiTenbHas paboTa CTYACHTOB HampaBlieHA HAa CAMOCTOATEIbHOE H3Yy4YCHHE
JIOTIOJIHUTEIBHOTO MaTepuaia, MOJArOTOBKY K MPAKTUYECKUM 3aHATHUSIM, @ TAKKE BBITIOJHEHUS BCEX
BHJIOB CAMOCTOSATEIHHOU PabOTHI.

Jns  ycmemHoro  OCBOGHHUS — JUCIHUIUIMHBI, HEOOXOAMMO BBHITIOJHUTH  BCE  BHUJBI
CaMOCTOSITENTLHOW pabOThI, UCTIONB3YST PEKOMEHIyeMble HCTOUHUKH UH(OPMAIIHH.

7 MeTonuueckue peKOMEeH/IAIUH N0 H3YYEeHUI0 TEOPETHYECKOT0 MaTepuaJia

CamocrosiTenbHas paboTa CTyACHTa B XOJ€ JIGKIIMOHHBIX 3aHSATHUH BKIIOYAeT H3Yy4YEHHE
BOIPOCOB TEOPUH, BBIHECEHHBIX HAa CAaMOCTOATENBHOE H3yYE€HHE B COOTBETCTBHHM C paboueit
MPOrpaMMOIl JTUCHMIUIUHBI, MPOPAaOOTKY JEKUMOHHBIX MaTEpUajoB AJis MOATOTOBKH K KOHTPOIIIO
3HAaHUM Ha JIEKIMOHHBIX 3aHATHAX (OMpPOC) M TOATOTOBKY BOMNPOCOB IS OOCYXKIEHHS IpH
KOHCYJIbTAIlMH C MpernojaBaTesieM.

PaboTa ¢ JEKIMOHHBIM MaTepHajoM HE 3aBepllaeTcsi MO OKOHYaHMM Jekuuu. Ha 2 uaca
JIEKIIMA HEOOXOMMO 3aTpaTUTh OKOJIO Yaca Ha paboTy C KOHCIIEKTOM. 3a 3TO BPEeMEHsSI HEOOXO0IMMO
IepeunTaTh 3alUCH, MONOJHUTh UX JAHHBIMH, KOTOpBIE YAAJIOCh 3allOMHUTb U3 peYH
npernojaBaTesis, HO He yAajoch 3amnucaTh. PaboTasi ¢ KOHCIIEKTOM, HYKHO OTMETUTh HETOHSTHBIE
BOIIPOCHI, [UIsl BBISICHEHHUS, KOTOpbIE Yy MpenojaBaTesid Ha KOHCYdbTaUMUA. OTIENBHO ClEqyeT
BBIICTIUTH CBSI3aHHBIE C TEMOM JIEKIIMM BOIPOCHI, KOTOpbIE MpEenoaaBareiab MOpy4YMs mpopaboTarhb
CaMOCTOSITEIILHO.

AKTHBHO NpopabOTaHHBIA B TEYEHHE CEMECTpa KOHCIEKT JIEKIUH B JajdbHEHIEeM CITyX HUT
OCHOBO1 JUIsl MIOATOTOBKH K 3K3aMEHY.

Bonpocs! u1st caMOCTOSATENBHOTO U3YUEHHUs MTPE/ICTaBICHbI B 11. 5.

CamocrosTenbHasi paboTa B X0jie J1a0OpaTOpHBIX padOT BKJIIOYACT BBIMOJIHEHHE 33JaHUN K
71a00paTOPHBIM 3aHATHUSIM, B YAaCTHOCTH pEILIEHHE 3aJjad Pa3IMuyHOTO YpPOBHS CJIOXHOCTU. 3a/adyu
MIPUBEJICHBI B METOJMUECKUX YKa3aHUIX K MPAKTUUYECKUM 3aHATHAM U (POHAAX OLEHOYHBIX CPE/CTB.

3Hast TeMy J1a00paTOPHOTO 3aHATHUS, HEOOXOJMMO FOTOBUTHCS K HEMY 3a0iaroBpeMeHHo. J{is
¢ (dEKTUBHON TOATOTOBKM K J1a0OPaTOPHOMY 3aHATHIO HEOOXOIMMO HMETh METOIAMYECKOe
PYKOBOJCTBO K JJaOOpaTOPHBIM paboTam.

Kpurepuu onenuBanus 1a00paTOPHBIX 3aHATUN NPEACTaBICHbI B (DOH/IE OLIEHOYHBIX CPEACTB.

[Ipu mpoBepke 1a0OpaTOpHOTO  3a/JaHus, OLEHUBAIOTCA:  IOCIEAOBATEIBHOCTh U
PalMOHATILHOCTh M3JIOKEHHMsS MaTepualia; IMOJHOTa W JIOCTaTOYHBI O0BEM OTBETa; HAyYHOCTh B
ONEPUPOBAHUU OCHOBHBIMH TIOHATUSIMHU; HCIIOJIb30BAHME M  HM3y4YEHHE JOIMOJIHUTEIbHBIX
JUTEPATYPHBIX HCTOYHUKOB

Kputepun oueHuBaHus  pe3yjibTaTOB  CaMOCTOSITEIbHOW  paOOTBI:  BOMPOCH  JUIS
cobeceJoBaHUS M SK3aMeHa NpuBeieHbl POH/IEe OLIEHOYHBIX CPEJCTB M0 TUCIUIUIMHE.

8 MeToguyecKue peKOMeHJal My 10 OPraHu3any CaMOCTOSATE/IbHON padoThI
CTYJ,€eHTOB

CamocrosTenbHas paboTa sBIsSETCS OJHUM U3 BUAOB YU€OHOH JESITeNbHOCTH 00y4arolXcs,
CHOCOOCTBYET Pa3BUTHIO CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH U OPIaHU30BAaHHOCTH, TBOPUYECKOIO
MOJIX0/1a K PELICHHUIO TPOo0JIeM yueOHOro U MpoheCCHOHAIBLHOIO YPOBHSI.

AypautopHas caMmocTosITeIbHas paboTa MO Yy4yeOHOW [HUCUUIUIMHE OCYILECTBISETCS Ha
YUeOHBIX 3aHATHUAX 10/ HEMOCPEICTBEHHBIM PYKOBOJCTBOM MPEMNOAABATEINS U 110 €ro 3aJaHHIO.

BueaynuropHas camocTosTenbHasi padoTa BBINOIHIETCS 110 33JJaHUI0 MpernoaBaTesis 06e3 ero
HEINOCPEACTBEHHOI'O yUacTHsl.

Bunpl 3ananuii 1711 BHEayJUTOPHON CaMOCTOATENBHON pabOThI, MX COACpPIKAHUE U XapaKTep
MOTYT UMETh BapHATUBHBINA U U (HEepeHIUPOBAHHBIN XapaKTep, yUUThIBAaTh CHEUU(UKY H3ydaeMOn
y4eOHOW JUCUMILIMHBI, UHAWBUTyallbHbIE 0COOEHHOCTH 00y4aroerocs.

12



KoHTposb camocToATenbHOM paboThl U OLIEHKA €€ Pe3ysIbTaTOB OPraHU3yeTcs Kak eAMHCTBO
IBYX (dopM:

1. caMOKOHTPOJIL K camMOOLIEHKA 00YYArOIIErOCS;

2. KOHTPOJIb U OLIEHKA CO CTOPOHBI MPETOIaBATEIS.

9 MeToau4yecKHe peKOMEeHJalM1 IPH pa6oTe HajJ KOHCIIEKTOM BO BpeMs
NpoBeJeHUs JIEKIUN

B xoze neKIMOHHBIX 3aHATUI BECTH KOHCIEKTUpOBaHHE ydyeOHOro marepuana. OOpaiuaTh
BHUMaHHUE Ha KaTeropuu, (GOpMYyJIMPOBKH, PACKPBHIBAIOLINE COJIEP/KAHUE TE€X WM MHBIX SIBJICHUN U
IIPOLIECCOB, HAy4YHBbIE BBIBOABI M IPAKTUYECKUE PEKOMEHIALMH, IOJIOKUTEIbHBIA OIBIT B
OpaToOpcKoOM HCKyccTBe. JKemaTenbHO OCTaBUTHh B pabodMX KOHCIEKTaX MOJsI, HA KOTOPBIX JIENaTh
IIOMETKH U3 PEKOMEHIOBAHHOM JINTEPATYPhl, NOMOIHSIOIIME MaTepHas MPOCIyIIaHHOW JIEKINH, a
TAKXXC MMOAYCPKHBAIOIINUC OCO6YIO BAXXHOCTb TC€X WM UHBIX TCOPCTUYCCKUX TTOJI0KEHUH. 3aIIaBaTI)
IIPENOAABATEN0  YTOUHSIOIME BONPOCHl C ILEJIBIO YSACHEHUS TEOPETHYECKHX IIOJIOKEHUH,
pa3penieHus CIIOPHBIX CUTYaLUN.

B Xoze NOATOTOBKM K CEMHMHapaM W3y4YUTb OCHOBHYIO JIMTEPATypy, O3HAKOMHUTBCS C
I[OHOJIHPITGJII:HOﬁ HHTepaTypOﬁ, HOBBIMH Hy6JH/IKaIII/I$IMI/I B MCPUOINYCCKUX HU3JaHUAX: XKXYypHalax,
razerax M T.1. [Ipu 3TOM yuecTb peKOMEHAALUH IpenoaBareist U TpeOoBaHUs y4eOHONH MpOrpaMMBl.
JlopabaTbiBaTh CBOM KOHCIIEKT JIEKLIMHU, JieJlas B HEM COOTBETCTBYIOILME 3allUCU U3 JIMTEPATypHl,
PEKOMEHI0BAaHHOM INpenojaBaTeieM M MNpeJyCMOTpPeHHOW yueOHOH mnporpammoi. IloaroroButs
TE3UCHI JIA BBICTYHJICHI/If/'I II0 BCEM y‘IC6HI)IM BOIIpoOCaM, BBIHOCHMMBIM Ha CCMHUHAp. I'oTtoBsich K
JOKJIany Win pedepaTHBHOMY COOOLICHHMIO, OOpamaThCsi 3a METOJMYECKOW IOMOUIbI0 K
npenogasatento. COCTaBUTh IUIAH-KOHCIEKT CBOETO BBICTYIIEHMS. [IpogymMaTs mpumepsl ¢ LEIbI0
obecrieyeHnss TECHOM CBA3M M3y4aeMOMl Teopun ¢ peanbHOH »Ku3HbIO. (CBOEBpEMEHHOE U
Ka4eCTBEHHOE BBINOJHEHUE CAaMOCTOSATEIbHOM paboThl Oaszupyercss Ha COONIOJEHUH HACTOSIINX
PEKOMEHIAUN U HW3YYEHHHM PEKOMEHJOBAHHOW JMTepaTypbl. CTylIEeHT MOXET JOIOJHHUTH CIHCOK
HMCIIOIb30BAHHOM JIUTCPATYpbl COBPCMCHHBIMU HCTOUYHHUKAMH, HC MNPCACTABICHHBIMHU B CIIUCKC
PEKOMEHI0BAaHHON JUTEpaTyphbl, U B JajbHEHIIEM HCIOJIb30BaTh COOCTBEHHBIE IMOATOTOBJICHHBIC
ydeOHbIe MaTepHallbl IPHU HATMCAHUH PaloT.

10 MeToanuyeckue PEKOMEHAAal U 110 MIOATOTOBKE K JlaﬁopaToprlM 3aAHATHUAM

[IpakTuyeckoe 3aHATHE — OAUH U3 caMbIX 3(Q(EKTUBHBIX BUAOB YYEOHBIX 3aHATUH, Ha
KOTOPBIX CTYJIEHTHI y4aTcsi TBOPYECKH padOTaTh, apryMEHTHPOBATh U OTCTAMBATH CBOIO IMO3MIIHIO,
NPaBUIBHO W JIOXOJYMBO M3JIaraTb CBOM MBICIM Mepe] aynuTopueid. OCHOBHOE B MOJTOTOBKE U
MIPOBEICHUH MPAKTHUECKUX 3aHSATHIA — 3TO CAMOCTOsITeNIbHAs paboTa CTyJCHTa HaJl M3yYCHHEM TEMBI.
CryneHT 00s3aH TOYHO 3HATh IUIaH 3aHATHSA JUOO KOHKpETHOEe 3a7aHue K Hemy. Ha 3aHsaTum
00CYX/TalOTCsl y3JIOBBIE BOIPOCHI TEMBI, OJHAKO TaM MOTYT OBITb W TaKWe, KOTOpbIe He ObLTH
MPEIMETOM PacCMOTPEHMS Ha JIEKIUH. MOryT OBbITh U CrielalbHbIC 33/1aHUS K TOM UM UHOW TeMe.

['OTOBUTBhCS K MPAaKTHYECKOMY 3aHSATHIO clieayeT 3apaHee. HeoOXoamMo BHHMATEIBHO
O3HAKOMUTHCSA C IJIAHOM U JAPYTUMH MaTepualiaMy, YSICHUTb BOIIPOCHI, BBIHOCUMBbIE Ha 00CYKICHHUE.
3areM Hy)XHO 10100paTh JUTEPATYPy U APYrol HEOOXOAUMBIH, B T.4. pEKOMEH/I0BaHHBIH, MaTepHa
(uepe3 OuOMMOTEKY, yuyeOHO-MeToanuecKkuii kabunet kadeapsl u np.). Ho mpexnae Bcero, crnemayer
00paTUTHCS K CBOUM KOHCIIEKTaM JICKIIMH W COOTBETCTBYIOIIEMY pa3zeiy yueOHuka. M3ydeHue Bcex
MCTOYHUKOB JOJDKHO MJITH TOJ| YIJIOM 3pEHHsl IMOHMCKAa OTBETOB Ha BBIHOCHUMBIE HAa MPAKTUKO-
OpPUCHTUPOBAHHBIC 3aHATHUS BOIIPOCHI.

3aBepIiaronuii dTanm MOATOTOBKM K 3aHATHUSM COCTOUT B BBIMOJHEHHHM WHIUBUAYATbHBIX
3a/IaHNM.

B cnyuae npomycka 3aHATHs CTYZCHT 00s3aH MOATOTOBUTH MaTepuUal U OTYUTATHCS MO HEMY
nepes TperojaBaTesieM B O0YyCIOBICHHOE Bpems. MoKeT OBITh TIPEATIOKEHO OTACITHHBIM

13



OakamaBpaMm, BBHJAY HUX cia00il MOATOTOBKH, Ooyiee TIIyOOKO OCBOMTH Marepwal W TPUNUTH Ha
WHIWBUIyATbHOE COOECEIOBAHME.

CTyneHT He JOMyCKaeTcsl K 3a4eTy, €CIM Y HEro €CTh 3aJ0/DKEHHOCTh MO JabopaTOpHBIM
paboTtam.
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