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1 OBIIIME OCHOBBI IPOEKTUPOBAHUSA

IpakTuyeckoe 3ausiTue Ne 1. Tema: 3AJJIAYA TEXHUYECKOT' O PA3BBUTHUSA
HPOU3BOJACTBA

JIroboe npOM3BOJACTBO JOHKHO IIOCTOSIHHO PAa3BUBAThCS, COBEPIIEHCTBOBATHCA IS
BBITMIOJTHEHHS CBOEH COIMAIIbHO-DPKOHOMUYECKOW (DYHKIIUU U YIYUIICHUS CBOUX 3KOJOTHYECKHX
IIOKa3aTeIICH.

B pbIHOYHOM  HPKOHOMHUKE  BO3MOXHOCTh  TE€XHHYECKOI'O  COBEPILIECHCTBOBAHMS
npespamiaercs (mepedpasupys OHrenbca) B CBOETO poAa KaTErOPHUYECKHA WMIIEPATHUB,
MOBEJICBAIOIINNA BCEM IPOU3BOJIUTENSAIM M KaXJAOMY H3 HHUX COBEpPIICHCTBOBaTb CBOE
IPOM3BOJICTBO OYKBAJILHO MO CTPaXOM «PBIHOYHOM cMepT». [Ipon3BoanTelNb, BBITYCKAIOIINI
JY4YUIyH0 U HOBEHIIYIO MPOAYKLIHIO, UMEIOIINHI JTYUYIIY0 TEXHUKY, TEXHOJIOTHUIO U OPTaHU3aLUIO
IIPOM3BOJICTBA, MTOJIYYAET PELIAIOLIEE IPEUMYIIECTBO JUIsl 3aBOEBAHMSI U IIPOLIBETAHUS HA PHIHKE.

Co06CTBEHHO, MOCTOSIHHOE COBEPIICHCTBOBAHUE MPOU3BOAUTEILHBIX CHII U TEXHOC(EPHI B
LIEJIOM COCTaBJISIET CYIIHOCTh HAYYHO-TEXHUYECKOTO IPOrpecca YeI0OBEUECTBaA.

CkazaHHOE BBIIIE OTPAXXA€T TPU OCHOBHBIX AaCHEKTa TEXHUYECKOIO0 PpPa3BUTHUSA
IIPOU3BO/ICTBA.

1. Coz0anue u npouszso0cmeo HO8bIX 8UA08 NPOOYKYUU

[Tpumenurensro k XTIl 3TO MOMCK HOBBIX IKOHOMHUYECKH M 3KOJIOTMYECKU BBITOJIHBIX
CIoco00B MPOU3BOJICTBA TEXHUYECKH BAKHBIX XMMHMUYECKHUX BEIIECTB. JTa 3ajada B OoJjbliei
Mepe pemnraercsl UcciaeloOBaHusAMU B 001acTH (yHIAMEHTAILHOW XUMHH, T.€. HETIOCPEACTBEHHO
HE CBA3aHHOM C JI€SITEIbBHOCThIO XUMHUKA-TEXHOJIOTa.

2. Cosepuiencmeoganue XuMu4eckux 0CHO8 mexHoi02uu

D10 pa3paboTka HOBBIX M COBEPIICHCTBOBAHME CYIIECTBYIOIIMX METOJOB CHUHTE3a
XUMHYECKMX BEUIECTB B IIUPOKOM cMbiciie cioBa. Croa OTHOCSTCS: COBEpPLICHCTBOBAHUE
XUMUYECKHX CXEM U COKpalleHHEe CTaJAUMHOCTH MPOU3BOJCTBA; palMUOHAIM3ALUSI U
YVHHUBEpPCATU3aIUsl ChIPHEBOM 0a3bl; MOBBIINICHUE BBIXOJOB IICJIEBBIX IMPOIYKTOB W CHIDKCHUE
KOJIMYECTBA OTXOJOB Ha BCEX CTaJAMIX CHHTE3a; pallMOHAIN3aLUs PEKUMOB BEICHUS IPOLIECCOB;
COBEPILICHCTBOBAHME METO/IOB XMMUYECKOTO M (DU3UKO-XUMHUYECKOTO aHAIIN3A.

3. Coseputencmeosanue mexHuueckol 6a3vl npou3so0cmad

[Tog «rexHUKO» B OTEUECTBEHHOW Hay4yHo B  (Quiocodckol nuTepaType
MO/APa3yMEBAlOTCd BCE MaTepUANIbHBIE CpPEJICTBA, HCIOJIb3YEMbIX YEJIOBEKOM B CBOEH
JeSITEIbHOCTH.

[IpuMeHUTENTBHO K TPOU3BOACTBY 3TO: BCE TEXHOJOTHYECKOE, DHEPreTUYECKOe,
TPaHCIIOPTHOE, KUOEPHETHUECKOE M HHOE CIeHualbHOE OOOpYy/IOBaHHUE; 3IaHMs, OTKPHIThIE
Ha3eMHbIE M HAJ[3€MHbBIE, a TaKXKe MOJ3EMHBIE COOPYKEHHsSI B KOTOPBIX 3TO O0OpYyIOBaHUE
HaxoauTcs. B coBokymHocTH 000pyAOBaHME, 3/1aHUS, COOPYXKEHMs, KOMMYHHUKaIUH,
onpenenéHHbIM 00pa3oM pa3MeliaeMble Ha MECTHOCTH, 00pa3yroT CIOKHEHIINA TEXHUYECKUN
KOMILJIEKC, UMEHYEMBIN TTPOMBITIUICHHBIM MPEATPUITHEM.

CoBepilIeHCTBOBaHHE TEXHUYECKOW 0a3bl MPOM3BOACTBA PEATH3YeTCs B HECKOIBKHX
dbopmax, pazTUvarOIIUXCst 00BEMOM H CIIOKHOCTBIO padoT.

Texnuueckoe nepegoopyoicenue.3akiIIOUaeTCd B 3aMEHE OTACIBHBIX 3K3EMILIIPOB
00opynoBaHus (TEXHUYECKUX €UHHI]) HA UHOE:

- HICHTUYHOE TI0 KOHCTPYKITNHU, HO (PU3MUECKH HOBOE, HE M3HOIIEHHOE;

- aHaJOTMYHOE TO KOHCTPYKIIMH, HO U3TOTOBJICHHOE M3 0o0jee KaueCTBEHHBIX
MaTepuasos;

- 6oJ1ee COBEpILIEHHOE 110 KOHCTPYKIUH.

TexnepegoopyoiceHue He 3aTparuBaeT CUCTEMHO TEXHUYECKUX U TEXHOJOTHYECKHX OCHOB
MPOU3BOJICTBA (JIUIIb OTAENbHBIE SJIEMEHTHI: KOHKPETHBIE TO3WIIMU OOOPYIAOBAHUS WU
OTJIeNIbHBbIE TEXHOJOTMYECKHe pelieHus). B cuiny 3Toro oHo mpakTH4ecKu He TpedyeT
CTPOUTENLCTBA HOBBIX 3/IaHUN U COOPYKEHHI M MOXET OBITh OCYIIECTBIEHO B XOJE MIAHOBO-
penyNpeaUTeNbHbIX PEMOHTOB 0€3 JUIMTEIbHOM OCTAaHOBKM MPOM3BOJCTBA. DJTO Hauboisee
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JEIIEBBIA IIyThb Pa3BUTUS IPOM3BOACTBA; OJHAKO BO3MOXHOCTU €T0 BECbMa OIPAaHUYCHHBI:
OO0JBIINX, MPOPBIBHBIX YCIEXOB 3THUM ITyTEM TOCTUYD HEJIB3SI.

Pexoncmpykyus. COCTOUT B CUCTEMHOM IOJIHOM WM YaCTUYHOM IE€peoOOpYIOBaHUU
JEHCTBYIOIMX TPOU3BOACTB HAa 0a3e HOBOW TEXHUKHM W TEXHOJIOTHH. [Ipu peKOHCTpyKuuu
3aMEHSIOTCS LIeJble KOMIUIEKCHl M3HOLIEHHOTO MM MOpPajbHO yCTapeBLIEro 000OpylOBaHMS,
YCTPAHAIOTCS HMMEIOIMECS IUCIPONOPLUUN B TEXHOJOTMYECKMX WU MHBIX IPOU3BOJICTBEHHBIX
3BEHbsAX. PEKOHCTpYyKIMA, KaK MPaBUIIO, OCYIIECTBIIAETCS 0€3 CTPOUTENbCTBA HOBBIX 3[aHUN U
COOpPY)KEHHMH, HO JOBOJBHO YacTo TpeOyeT YacTUYHOM TEepecTpONMKH WM PaCIIUPEHUs
JEUCTBYIOIUX LIEXOB OCHOBHOIO ITPOU3BOJCTBEHHOTO Ha3HAYCHMUS.

OcBoeHME MPOU3BOJCTBA HOBBIX BHUAOB IPOAYKIMH, a TakKe€ CUCTEMHOE
COBEPLICHCTBOBAHUE TEXHOJIOTUU CYLIECTBYIOIIUX IIPOU3BOJICTB (Harmpumep,
COBEPUICHCTBOBAHUE XUMUYECKUX CXEM CHUHTE3a WM ONTHUMH3ALUs TEXHOJIOTUYECKOIO PEKUMA
OTJENBHBIX CTaJui Ipolecca) TOXKE IO CYLIECTBY SBISIETCS PEKOHCTPYKLUEH, aaxe eciu
COBEPILIEHHO HE TpeOyeT OOHOBiIEHUS TeXHUKH.Kpome TOro, K pEeKOHCTPYKIIMH OTHOCSTCS
paboThI 110 nepenpoUIMPOBAHUIO MPEATIPUATUM.

Pacwupenue. CTpouTeabCTBO HOBBIX IPOU3BOJCTBEHHBIX KOMIUIEKCOB Ha TEPPUTOPHUU
JEUCTBYIOIUX NPENIpUATHA. Ero ocymecTBisitoT Ui yBEIUYEHHUs MOLIHOCTU JEHCTBYIOLIErO
IPEIIPUATHS C OAHOBPEMEHHBIM YIyUIIEHUEM TEXHUKO-3KOHOMHUYECKHX IIOKa3aTesel, KOTOpbIe
HE MOTYT OBbITh IOCTUTHYTHI IIyT€M PEKOHCTPYKIIMU WJIM TEXHUUECKOTO NIEPEBOOPYKEHUS.

[Ipu pacimpeHun 1eHCTBYIOIEro IPEAIPUITHS OCYLIECTBIIAETCS;

- CTPOUTENBCTBO MOCIEAYIOIINX €ro oyepenei (JyOIMpyonux CyIecTBYOIHUE U
CO3/AIOIINX YCIOBUS JUISl UX PEKOHCTPYKLIUN);

- JIOMIOJIHUTEIIBHBIX IPOU3BOJICTB, HOBBIX LIEXOB (WJIM PACHIMPEHHUE AEHCTBYIOLIMX
LIEXOB) OCHOBHOT'O IPOU3BO/ICTBEHHOI0 HA3HAUEHUS;

- HOBBIX 00BEKTOB BCIIOMOTaTEIbHOIO U 00CTYKMBAIOIIET0 Ha3HAYCHHUS;

- OTIBITHBIX MPOU3BOJCTB, UCCIIEOBATEIbCKUX U UCIIBITATEIbHBIX LIECHTPOB.

PexkoHcTpyknMsa M pacllMpeHHe IPOM3BOJCTBA IO3BOJISIIOT JOCTHYbL CYIIECTBEHHBIX
pe3yabTaTOB, OO0ECICYMBAIOIINX YBEIMYEHHE OObEMa BBIMYCKAa W/WIM  pacUIMpeHHe
ACCOPTHMEHTA U yJy4llIeHHE KaueCTBa MPOAYKLUH, TOBBIIIEHUE aallTUBHOCTH IIPOU3BOJICTBA U
€ro 3KOJIOTU3allUY TPU OTHOCUTENIBHO HEOOJIBIINX 3aTpaTax.

PexkoHcTpyKkInsa npeanpusTUil UMEET CIENYIOIIHUE NPEUMYNIECTBA IO CPAaBHEHUIO CO
CTPOUTENILCTBOM HOBBIX aHAJIOIMUHBIX IPEANPUITUNA WM PAaCIIUPEHUEM JEHCTBYIOMINX.

1. OrcyTcTBHE HEOOXOIMMOCTH OCBOCHMS M MH)KEHEPHOW MOATOTOBKM HOBOH IUIOIIAIKU
CTPOUTEIIbCTBA;

2. B03MOXHOCTh HCIIOJIB30BaHMS CYLIECTBYIOIIEH HH(PACTPYKTyphl MPOU3BOJICTBA:
3/1aHUH, UTH)KEHEPHBIX COOPYKEHUI 1 KOMMYHHMKAIUMI; HAIMYKE KBATU(PUIIMPOBAHHBIX KaJIPOB.

3. Menbumii 00beM U3bICKATENbCKHUX, IPOEKTHBIX U CTPOUTEIbHO-MOHTAXHBIX PaloT.

4. CokpalieHie CpoKOB U CMETHON CTOMMOCTH CTPOUTENLCTBA OOHEKTOB.

5. MenbIne CpoKH BBOJA B IEHCTBUE U OCBOCHUSI IPOU3BOICTBEHHBIX MOIIIHOCTEH.

6. CoxpaHeHue NPUPOAHBIX JaHAIAPTOB, (PIOpkI U (hayHbI pErHOHA.

Kak mokaspiBaeT OMBIT, KamuTaldbHbIE BIIOKEHUS (MHBECTUIIMHU), HAMpaBICHHBIE Ha
TEXIIEPEBOOPYKEHHUE, pe-

KOHCTPYKIHUIO M paclIMpeHUe IPOU3BOCTBA, OKYIAIOTCS IPUMEPHO BIBOE ObICTpEe, YeM
TIPUA HOBOM CIIPOUMENbCMae.

Hoesoe cmpoumenvcmeo. B cTporom cMmpIciie ClioBa TaKk Ha3bIBAIOT MOJHOE COOPYKEHHE
HOBOTO TIPEANPUSTHS (M MOCTEAYIOMIMX €Tr0 ouepeiei). DTOT MyTh MO3BOJSET JOCTUTATh BEChMa
OOJBIINX PE3yNbTaTOB COOCTBEHHO B MPOHM3BOJCTBE, OJHAKO MMEET MHOTO IKOHOMHUYECKUX U
9KOJIOTHYECKUX HEJIOCTATKOB.

1. MakcuManbHbINH 00BEM MPOSKTHO-U3BICKATEIBCKUX U CTPOUTEIbHO-MOHTAKHBIX
pabor.

2. HaunGomb1rast cCTOoMMOCTE M CPOKH CTPOHMTEILCTBA, ITyCKa M OCBOCHHS 00BEKTA.



3. BozaeiicTBue Ha colanbHO-1eMOrpapuuecKylo CUTYallio peruoHa, T.K. Kak
MPAaBUIIO TPEOYETCS UCKATh M MPUBJICKATh HOBBIE TPYIOBBIC pecypchl. [Ipr ’TOM BO3HUKAIOT
JOTIOTHUTEIIbHBIE ypOaHUCTUYECKUE (HEOOXO0AUMOCTh HOBOTO JKUJIUIIIHOTO CTPOUTEILCTBA) U
JIOPOKHO-TPAHCTIOPTHBIE MPOOIEMBL. TOCKOIBKY OOJIBIIOMY YHCITY JIOJCH HY)KHO JTOOHPATHCS
JI0 pabOTHI.

4, MaxkcumanbHOE HETaTUBHOE TEXHOTEHHOE BO3/ICHCTBUE HA OKPYKAIOLILYIO CPENLY;
3aHATHE HOBBIX TEPPUTOPUN U aKBATOPUH.

K HOBOMYy CTpOWTENLCTBY CcClieyeT MpuOeraTh MO CYIIECTBY JHIIb B CICIYIOIIHX
CUTYalUsX.

1. HeobOxomumasi HOBast MPOJYKIHMSI HE MOXKET OBITh NMPOHM3BEACHA Ha JIEHCTBYIOIIMX
OPEIPUATHSIX, TaXKe OCIIE UX PEKOHCTPYKIUU.

2. Co3naHue HOBBIX COBPEMEHHBIX NPEINPHITHA Ha CYIIECTBYIONIUX WM HOBBIX
IIONIaIKaX M TMPOM30HAX B3aMEH JIMKBUIUPYEMBIX YCTApEeBIIMX OOBEKTOB, JajbHeHIIas
AKCIUTyaTaIlsl KOTOPBIX NPHU3HAHA HEIEIecCO00Pa3HOM MO0 YKOHOMUYECKUM HIIA 3KOJIOTUICCKUM
MpPUYMHAM.

3. CoOTBeTCTBYIOIIHE MPOU3BOACTBA HEOOXOAMMBI B HWHTEpecax HaIMOHATBHON
0e301acHOCTH.

PekoHCTpyKIMs, paclIUpeHHe ¥ HOBOE CTPOHUTEIBCTBO OTHOCATCA K  cdepe
KanumaibHO20 CIMpoUumeibCmad.

IpaxTuyeckoe 3ansiTie Ne 2. IPOEKTUPOBAHUE KAK BUJI MH)KEHEPHOM
JAEATEJIBHOCTH

Cymov npoexmuposanus. TeXHHMUECKOE pa3BUTHE IMPOU3BOJACTBA NPUHUMUIIMAIBLHO HE
MOJKET MpOTEeKAaTb KAk CTUXUHHBIA mpouecc (IO  MPOU3BONLY  IPOM3BOJUTEINIEH,
MPOEKTUPOBIIMKOB) HM B TEXHHUYECKOM, HH B COIIMAIbHO-DKOHOMUYECKOM acmekTax.Hamportus,
TaKOBOE€ pa3BUTHUE BO3MOXHO JIMIIb HAa OCHOBE TUIATEJIBHO MPOPA0OTAaHHBIX HAy4YHO-,
TEXHUUYECKU-, HKOHOMUYECKH- OOOCHOBAHHBIX M JOJDKHBIM 00pa3oM O(OpPMIEHHBIX U
U3JIO)KEHHBIX TEXHUYECKMX pewmeHuil. BplpaboTka Takux pelieHuil Ha  OCHOBaHUU
MPAaKTUYECKOIO0 ONBITa, HAyYHbIX W3bICKAHUM, COI[MAIbHO-3KOHOMUYECKUX aHaJu30B U
MPOTHO30B, KOMIUIEKCHOW HAYYHO-TEXHUYECKOM M SKOJIOTMYECKOW SKCIEPTU3bl JAaHHBIX M
pE3yNbTAaTOB COCTABIAET CYLIHOCTb M COACPKAHUE NPOEKMUpo6anuss KaK BHUAA WHKEHEPHOU
JIEATEIbHOCTH.

Ilpoexmupoganue — UHICEHEPHAsI OeameNlbHOCMb, CBA3AHHAA C  8bIpAbOmMKOU U
Haonexcaue2o 8 MexHU4ecKoM U Npago8oM OMHOULEHUY OOPMAEHUS MEXHUUECKUX PeuleHU].

T.e., o CyliecTBY, IPOEKTUPOBAHUE CYTh MPOLECC MepepabOTKH ONBITHO-3MIUPUYECKOH,
a Tak)Ke SKCIIEPUMEHTAIIbHON U TEOPETUYECKOW HaydHOW MH(pOpMAIMU B HOBBIE TEXHUYECKHE
pELICHUS U U3TOTOBJICHUS COOTBETCTBYIOLIEH TEXHUUECKOW U TEXHOJIOIMYECKON JTOKYMEHTAUU
(B 21eKTpOHHOM (popme, 1100 Ha UHBIX HOCUTENSX).

IIpoekTupoBaHuEe UIpaeT B HAYYHO-TEXHUYECKOM IIPOTpecce TpOMaAHyr0 poib. MIMEHHO
sTa cepa CoeAMHSIET pe3yabTaThl HAYYHBIX HMCCIICIOBAHWNA W HAKOIUICHHBIA OMBIT C YKUBOU
IOPaKkTUKOM BO Bcex obnactax TexHocdepbl. IlosToMy wuccrienoBaTenssM M HHXKEHEpaM-
MPAKTHKaM, YIPaBISIIOIIMM MPOU3BOACTBOM, CJIEIyeT 3HaTh U BJIaJETh XOTd Obl OCHOBaMHU
IIPOCKTUPOBAHMS, a XOPOIUHUN IMPOCKTUPOBIIMK HEIPEMEHHO JOJDKEH 3HATh IIPOU3BOIACTBEHHYIO
MPAKTUKY U TOHUMATh CyTh HaAy4YHOH pabOThI B CBOEH CIEIMATIBLHOCTH.

Bcro  npouzeoocmeennyio mexmocghepy ¢ u38ecmHou  0oneu  YCIO8HOCMU MONCHO
pazoerums Ha Mmpu OOILUUX 0OAACMU:

1. CtpouTenbCTBO — MPOM3BOJCTBO J0JITOBPEMEHHBIX 3aHUN U COOPY>KEHUI.

2. MamuHo- 1 TpuOOpOCTPOCHNE — TPOU3BOJICTBO MOIBM)KHBIX CPE/ICTB TEXHHUKH.

3. TexHOMOTHYECKUE OTPACIIN — IPOU3BOICTBO BELIECTB U MAaTEPHUAJIOB, a TAKXKE SHEPTHUH.
Cro/1a OTHOCSITCSI BCE OTPACTH, OCHOBAHHbBIE HA XUMHUUECKUX U OMOTEXHOJOTUSIX.

IIpu 3TOM BO BCeX O3HAYEHHBIX OOJACTAX MOXKHO BBIJCIUTH B TECHO CBS3aHHBIX, HO
OTHOCHUTEIJIbHO CAMOCTOATEIbHBIX Crieln(UUEcKUuX cepbl eI TEIbHOCTH.
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1. Co3nmanue (pazpabomra, ouzaiin) CaMUX TIPEAMETOB TPyAa: BEUIECTB U MaTEPUAIIOB;
MAaIIMH, MEXAaHW3MOB, aNlapaTroB MPUOOPOB, CTPOUTEIBHBIX KOHCTPYKIIMIA; 3MaHUHM, IIOpOT,
MOCTOB H T.]I.

2. Pa3paboTka METOAOB IMOJIyYEHHsI, H3TOTOBJICHUS MPEIMETOB TPYyAa — T.€. MEXHOAI02UU
npouU3800Ccmea B CAMOM IIMPOKOM CMBICIIE CIIOBA.

TexHuueckass (IIPOEKTHAas, KOHCTPYKTOPCKas, TEXHOJOTMYECKas, HKCIUTyaTallMOHHAas)
JOKYMEHTAIUsl JI0JDKHA OOECHEeUUTh JIIOASIM BO3MOXKHOCTH BBIMIOJIHEHUSI padOT U JTOCTHKEHUS
nene, B HeEl OTpaxEHHBIX. OJTO BO3MOXKHO TOJBKO IPH IPUMEHEHUU YETKUX, SICHBIX
eAMHOOOpa3HbIX HOPM U TPaBUJI, KacalolIUXcsi TpeOOBaHUN K COAEPIKAHUIO; MOCTPOCHHIO;
TEPMUHOJIOTHH M S3BIKY; MOPSAKY pa3pabOTKH, COTIACOBAHMS M YTBEPIKICHHS TEXHHUYECKOU
nokymenTtanuu. [lo cymectBy, 3T0 HE0OXOAMMOCTh mpuMeHeHUs: Cucmem JOKYMEHTAIIUH.
Takue cUCTEMBI CYIIECTBYIOT B OOJIBIIMHCTBE Pa3BUTHIX CTPaH.

B nameii ctpane 3to cienyromue CrucTeMbl, OTHOCALINECS K OCHOBHBIM 00J1aCcTsSIX TeXHOC(HEpHI.

1. Cmpoumenbcmeo.B 310l cepe NpUHAT TEPMHUH npoexkmuposarue. [IpUHIUTIEBI,
HOpMBbI U TipaBwia onpenensier Cucrema IlpoextHoit Jlokymentauuu mjisi CTpouTenbCcTBa —
CIIJC.

2. Cozdanue Hosoti mexnuxu. IIpuHAT TepMUH KoHcmpyuposaHue. [IpUHIUIBI, HOPMBI U
npasuiia onpeaenser Enunas Cucrema Koncrpykropekoit lokymentanuu— ECK/I.

3. Co3z0aHue HOBbIX NPOU3BOOCHIBEHHLIX NPOYeCcco8.31eCh TaKKe MPHUHAT TEPMUH
npoexmuposanue(TEXHOIOTUYECKOE IMPOEKTUPOBAHUE B Y3KOM CMbIcIE ciioBa). [IpuHIMMBLL,
HOpMBI U nipaBuia onpeaenser Equnas Cucrema Texnonmoruueckoit Jokymentamuu — ECT/] (B
YaCTHOCTH, CIOJa OTHOCSTCSI HPUHLMIIBI W  [paBWia pa3padOTKU M IOCTPOEHUs
TexHomornueckux PerimameHTOB).

4. Kauecmeéo u 6esonacnocmv  npooykmos, ycaye, pabom. HaunonanbHas
(rocymapctBennasi) [[[OCT — wmexrocynapctBennsie CHI; T'OCT P-poccuiickue| wu
mexxayHapoanbie (ISO) cucremsl crangapToB. O01IHe MEXOTpaciIeBbie MpaBmiia 0€30MacHOCTH
— Texunueckue PerimameHTsI.

PeanbHOE MpoekTHpOBaHKE, KaK MPABUIIO, TPEOYET BBHITIOTHEHUSI HOPM BCEX ITHX CHCTEM.

O6uacTh co37aHMs HOBBIX MaTEpUaOB YCTAHOBUBIICHCS CUCTEMbI HOPM M TEPMUHOJIOTUU
noka He uMeeT. COOCTBEHHO, 3TO B 0OJIbIIIEH MEpe OTHOCUTCS K HAy4HOU cepe.

ITPABOBBIE OCHOBBI ITPOEKTUPOBAHU .

[TpoMbinieHHOE pa3BUTHE (CTPOUTENBCTBO U MPOEKTHPOBAHME KAK €ro acleKT) MpsSMo
WJIM KOCBEHHO 3aTParMBaeT MHTEPECHl U MpaBa MPAKTHYECKU Bcex Jitoaei. CienoBaTenbHO, OHO
HE MOXET OBITh CTHUXMHHBIM B TPABOBOM OTHOIICHWHU, HO JODKHO TPOU3BOIUTHCS B
COOTBETCTBUU (pelepalbHBIMM ¥ PETHOHAIBHBIMH 3aKOHAMHU M OOMIMMH  TpaBUIAMHU
TEXHUUYECKON O€30IaCHOCTH; COOTBETCTBYIOIIMMHM HAlMOHAIBHBIMU M  MEXIYHapOIHBIMU
JIOTOBOpaMH; CTaHAapTaMH U HOPMaMH.

Kpome Toro, rtexnuueckas (B T.4., IpPOEKTHAas) JOKYMEHTalUsi IO COJIEP)KaHUIO;
MOCTPOCHUIO; TEPMHUHOJIOTMH U S3BIKY; TMOPSAKY Pa3pabOTKH, COTJIACOBAHUS M YTBEPIKICHUS
JOJDKHA TMO3BOJIATH YETKO YCTaHABIMBATh IPABOOTHOLIEHHS CYOBEKTOB TEXHHUYECKOMN
NEeSITeIbHOCTH JPYT C IPyroM, OOLIECTBOM U FOCYJapCTBOM; a TAKXKE CIIOCOOBI Pa3peIIeHus 3TUX
OTHOUIEHUH BIIJIOTh J0 CYJEOHBIX.

[TpoekThl moasexar COrIacoOBaHUIO B OpPraHax MECTHOW, perHOHaIbHOU M (pemepanbHOi
WCIIOTHUTENIbHOW BiacTH. Baxkuenmue wu3 HuUX: [ocmexuaosop; ['occamsnuonadzop  M3;
Tocnooicnaozop MYC; Munnpupoosl, Muncenvxosnpoo, [ockomcmpou. B psne ciaydaeB
TpeOyercs cornacoBanue MB/], ®CE u MO.

B cootBerctBum ¢ BerynuBmuM B cuiny ¢ 1 mrong 2003 r. «3aKOHOM O TEXHMUYECKOM
perynvpoBaHun» paspabarbiBaeMmble TexnHuueckue Peenamenmuimoniexar yTBEPXKIECHUIO

@eodepanvnvim Cobpanuem u Ilpezudenmom Poccuu kak @edepanvhbie 3aKOHbL.
OPTAHU3ALNMA ITPOEKTHOT'O AEJIA.



IIpoexTHpoBaHuE SIBISETCS CIOXKHBIM C COJEpPXKATENbHOH CTOPOHBI MU COLMAIBHO
3HaYMMBIM (3aTpardBarolliM IpaBa W MHTEPECHl MHOTHX JIIOJEH) BHJIOM IMpPO(hecCHOHATBLHON
NESITEbHOCTH.

TexHuueckasi CIOKHOCTh U MHOTONPO(HIBHOCTh HMPOCKTHBIX 331ad O0O0yCJIOBIMBAET TO,
YTO MPOEKTUPOBAHUEM JOJDKHBl 3aHUMATbCsi HE OJMHOYKHM, HO LEeJble KOJUIEKTUBBI
CIEINAJINCTOB

CoumanbHas 3HAYMMOCTb 3TOU J€SATEIbHOCTH TPEOYyeT, YTOOBI Ha OOILECTBEHHOM YPOBHE
KOJUIEKTHUBBI CHELMAIUCTOB-IIPOEKTUPOBIIUKOB UMEIH CTaTyC 10PUOUYECKO20 NuUYd, HECYILErO
IIPaBOBBIE 0013aTENBCTBA U OTBETCTBEHHBIE 32 PE3YJIbTAaThl CBOEH PaOOTHI.

B cuny ykazaHHBIX OPUYMH IPOEKTHBIM JEJIOM 3aHUMAIOTCS CJIEAYIOIINE I0OPUANYECKUE
JULA.

1. HUnousuoyanvnvle cneyuanucmel, umeiowue JIUYEH3UU HA ONpeoeréHHble BUObl
NPOEKMHbIX pabom U JUYHble Neuyamu, 3apecucmpupo8aHHvle 6 COOMBEmCmEYIOuUX
20Ccy0apCmeeHHbIX U UHbIX NPABOBbIX CIPYKIMYPAX.

OTO0 BBICOKOKBATM(DULIMPOBAHHBIE HHKEHEPHI, CIIOCOOHBIE JINYHO PELIATh CaMble CIIOKHBIE
3anaud. OJJHAKO €CTECTBEHHAs OTPaHMUYEHHOCTb BO3MOXXKHOCTEH 4YejoBEeKa O0YCJIOBIMBAET TO,
4TO IO NPEUMYIIECTBY OHM paboTaroT B (QUpPMax M TOCYUYPESKICHHUAX KaK IpPUBICUEHHBIE
CHEIUAJIUCTHI.

Takue crnenuaaucTbl HECYT IEPCOHANBHYI0 OTBETCTBEHHOCTh 32 KQUeCTBO CBOEH PabOTHI,
Jake ecii paboTaroT B GUPMax U TOCYIPEKICHUSIX.

Ota npakTUKa IIHPOKO paclpocTpaHeHa B MUpe. B Haiel cTpane B CUly HCTOPHUYECKUX
IIPUYMH HAUMHAET pa3BUBAThCS JIUIIb ceiyac.

2. Cneyuanvhvie npoexkmmbvie (npoeKmHO-KOHCMPYKMOPCKUE, Hay4HO-
uccnedosamenveKue U NPOEeKMHO-KOHCMPYKMOPCKUE) Opeanu3ayuu — Qupmsl U UHCIUNYMbL
(111, HUIIU, IIKU, HUIIKH).

B mupe aTo no npeumyuiectBy yactHele opranunzanuu. B CCCP Obuia co3nana pa3suras
cucTeMa CHELMAIM3UPOBAHHBIX W MHOTONPO(QWIBHBIX TIOCYJapCTBEHHBIX  IPOEKTHBIX
MHCTUTYTOB, MHOTME€ W3 HHUX SBSUIMCh HE TOJBKO NPOEKTHBIMM, HO U Hay4HO-
UCClIeI0BaTeIbCKUMH Oprann3auusamMu. Kpome toro, ouens Muorue orpaciessile HUM umenu B
CBOEM COCTaBE MPOEKTHBIE U KOHCTPYKTOPCKUE MOIpa3/IeIICHUS.

Cpenu HUX (Kak M cpeld Hay4YHbIX OpraHU3alMii) BBIACISAINCH T.H. 20J106Hble UHCTUTYTHI,
MMEBIIIME B HAa3BaHUU CIIOBO Bcecorwsuwiil unu I ocyoapcmeennviti(IpeUMyIIECTBEHHO B cepe
BIIK). OTi HHCTUTYTBI UMENH OCOOBIN CTATyC JUAEPOB, ONPEAEIABIINX HAYUHO-TEXHUUYECKUE U
OpraHU3al[MOHHO-TIPABOBBIE IYTH PAa3BUTHUSL MPOEKTHOIO J€Jla B COOTBETCTBYIOIIMX 00JaCTsIX
TEXHUKH U TPOU3BOACTBA. B 1enoM B coBerckoil sxoHomuke cuctema IIM Obula cTaHOBBIM
XpeOTOM MPOEKTHOTO Jea.

B nacrosimee Bpems B Poccun n CHI' 3TH MHCTUTYTBI HMEIOT CTAaTyC BEAYIIMX HAy4YHO-
TEXHUYECKUX M HAyYHO-METOJMYECKUX LEeHTpoB. O/HAKO UX BJIACTHbIE IOJHOMOYUS
(BO3MOKHOCTh PEAJIbHO BIUATh HA 3KOHOMHUKY) CYHIECTBEHHO CHHM3WINCh — 33 MCKIIIOUCHHEM
psla HHCTUTYTOB OpraHoB rocyaapcTBeHHoro ympasienus (M3CO, MUC, MBJl, MO,
['ocrexHnanzopa).

3. Ilpoexmuvie u KOHCMPYKMoOpcKue noopazoenenusi Npeonpusmuil.

Bo BcéM Mupe OOJBIIMHCTBO CKOJBKO-HUOYAb KPYIHBIX IPOU3BOACTBEHHBIX (upm
(mpeanpusATUil) UMEET B CBOEH CTPYKType NPOEKTHBIE U KOHCTPYKTOPCKHE IOApPa3/IEICHMUS,;
npudéM BO MHOTUX ciydasx 5T0 nojuHHbe I[IM mo uwmcny pabOTHHMKOB, CTPYKTYpe,
OCHAIIEHUIO ¥ TEXHUYECKUM BO3MOMXHOCTSIM.

B ycnoBusix peIHOYHOW KOHKYPEHIIMH 3TO COBEPLIEHHO HEOOXOAMMO Ul COXpPaHEHMS
TEXHUUYECKOH (a, ClIeZI0BaTEIbHO, U IKOHOMUYECKON) HE3aBUCUMOCTH U BBKMBaHUS.

B Hameil orpacim B coBerckoe Bpemst Bce X®3 rtaxke ummenu csou IIKO, uyto
CYILIECTBEHHO CITOCOOCTBOBAJIO MX pa3BUTHIO. [0 cuacThio, Ha OONBIINHCTBE BBIKUBIINX B TOBI
T.H. «pedopmM» TMPEANpPHUITHUH OHU COXPAHWIUCh, XOTS MX BO3MOXXHOCTH CYIIECTBEHHO
CHU3UJIUCH.
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OTH TpHU 3BEHA TECHEUIINM 00pa30M B3aUMOJEHCTBYIOT, (DOPMHUPYSI B OOIIECTBE CHCTEMY
OpraHu3aly MPOEKTHOTO Jea.

OTAIIBI ITIPOEKTHUPOBAHN .

CHOXHOCTh 33/1a4 M COJAEpXKaHHs TNPOCKTUPOBAHUS ONpPENEeTWIA TO, YTO 3Ta pPadoT
CKJIaIbIBaeTCsl M3 TPEX OCHOBHBIX JTAloOB: MPEANpPOEKTHONH MpopaboTKH; pa3paboTKu
TEXHUYECKOTO MPOEKTa M pabouero npoekra.

1. [IPEJ[IIPOEKTHAA IIPOPABOTKA (Illp)
B menom 3ToT 3Tanm pa®oTHl BHIMONHAIOT JJIs YETKOTO ONpEAETCHUs IeJield, 3a1ad U
YCIIOBUHM MPOEKTUPOBAHUS U CTPOUTENHCTBA, a TAaKXKe Il cOopa HeoOXoauMOoM nH(pOpMAaIUH.

B 3aBucumocT oT KOHKpeTHBIX 3a7a4 [11Ip MokeT BKIII0YaTh CleAYIOMNEe pabOThI.

1. MapkeTuHr Oyaymiero NIpPOU3BOJCTBA: OIEHKA MOTPEOHOCTH U «PBHIHOYHOM CyIbOBI»
IPOIYKTA.
2. HakoruieHue u aHaliu3 BCEBO3MOXKHBIX JIAHHBIX O HAYYHBIX OCHOBAaX U BO3MOXKHBIX METOJIax
MOJIYYEeHHUS IPOIYKTA; O CBOMCTBAX MOIYNPOIYKTOB M MaTEPUAIIOB.
3. IIpoBeneHre UHKEHEPHO-TEOIOTUYECKUX (THIPOJIOTHYECKHIX) U3bICKAaHUI C IIEJIbIO TTOMCKA U
XapaKTEPUCTHKH  BO3MOXKHOTO MECTa CTPOUTENbCTBA (ANl  pAcCIIMpPEHUss W HOBOTO
CTPOUTENBCTBA).
4. KommuiekcHoe o00ciieJoBaHHE U OLIEHKa CYILECTBYIOLIEr0 MeCTa CTpOUTeNbCcTBa (s
PEKOHCTPYKIIMH U TEXIIEPEBOOPYKEHUE); TUOO0 XapaKTEPUCTHUKA YyIaCTKa Pa3MEIICHHUS.
5. OueHKa HAJIMYHS U COCTOSTHHSI UMEIOIIETOCsI 000PYAOBAaHMS U MHBIX TEXHUYECKUX CPEJICTB.
6. AHaJIM3 UMEIOIETrocs MPOU3BOICTBEHHOTO OMbITA M TEXHUYECKON JOKYMEHTAIIUH.
7. AHanu3 conuanbHO-3KOHOMUYECKON, IKOJIOTHYECKON U AeMOorpapuuecKoil cuTyaruu.
8. BeipaboTka TpeOoBaHU K OyAyIIeMy WM PEKOHCTPYUPYEMOMY MTPOU3BOJICTBY.

[IIIp umeeT nenbio U 3aBeplIacTcsl pa3pabOTKON JOKYMEHTOB, HA OCHOBAaHUU KOTOPBIX
BeIyT poekTupoBanue. K HUM oTHOCSTCS

1. ICXOHBIE TPEBOBAHUS. IlepBoHayanbHBI  JOKYMEHT, (HOpMyIupyromumi
TEeXHUUYECKHEe TpeOoBaHusl K OyaylieMy MpOU3BOACTBY WM HHOMY TEXHUYECKOMY OOBEKTY.

2. 3AJAHUE HA TTPOEKTUPOBAHHUE. Ot1o BaxkHeWmuii UCXOMHBIA TOKyMEHT. be3
HEro rpaMOTHOE MPOEKTUPOBAHHWE HEBO3MOXHO. 3aJaHue pa3padarbiBaeT TUO0 caM 3aKa3yuK,
160 [IpOeKTUPOBIIUK U COTIACYET €T0 ¢ 3aKa3YHMKOM.

3aoanue na npoekmupo8aHuecoOCTOUT U3 CIETYIOUINX 0053aTeNIbHBIX pa3/ieioB.

1. ObocHosanue Heobxooumocmu npoekmuposarust (pazpabomxu).3necb 000CHOBBIBACTCS
HE00XO/IMMOCTh M JOKa3bIBAETCS BO3MOXKHOCTh U 11€J1IeCO00Pa3HOCTh OCYLIECTBICHUS TPOCKTA.

2. llenu u 3a0auu npoexmuposanus (pazpabomxu). DopMynupyeTcs TIIaBHas 1eTb TPOEKTa
— BUJ M XapakTep MPOU3BOACTBA. BUA CTpOMTENbCTBA: PEKOHCTPYKLUS, pacIIUpEeHHEe, HOBOE
CTPOMTENBCTBO — WJIH TEXIEPEBOOPYKEHHE. PacKphIBAaIOTCS KOHKPETHBIE 33/a4d TPOEKTa,
00yCJIOBJIEHHBIE YCIOBUSIMHU.

3. Tpebosanus K npoekmy (co30a8aemoli HAYYHO-MEXHUYECKOU HNPOOYKYUU). ITO
neHTtpanbHbelii  pazgen 3II. 3peck wu3mararoTcs TNaBHbIE TEXHMYECKHE TpeOOBaHUS K
CO3/1aBaeMOMY OOBEKTY: BHJI OOBEKTa, MOIIHOCTh IMPOU3BOJICTBA, CTAAMHHOCTD, SKOJIOTHUYECKHUE
TpeOOBaHUs, CIPhE, METO] POU3BO/ICTBA.

4. Cocmas npoexma (HayuHO-mexHuweckas npooykyus, nepeoasaemas 3axa3uuxy).B
LIEJIOM COCTaB MPOEKTa JAOCTATOYHO KECTKO ONpenessieTcss BUAOM NpoekThupoBaHus. OnHako B
KOHKPETHBIX YCIOBHSX 3aKa3uyhMK MOXET UMETh 0coOble TpeOOBaHWS, HE TPETyCMOTpEHHBIE
00IIMMU TpaBUIIaMH, TH00 HA00OPOT, HEKOTOPBIE pa3zesbl IPOoeKTa 3aKa3uuKy HEe HYKHBI.

5. Ilopsook evinonnenus, coauu u NPUEMKU NPOEKMHuIX pabom.DTambl, IJaH, rpaduk,
conepxanue padboT. JlokyMeHThl, opopMIIsitoIIre BeIoTHEHHE paboT. OTBETCTBEHHBIE JIMILIA.

6. Ilopsook peanuzayuu npoexma (UCNONb308aHUsL pe3yIbmamod pazpabomxku). UTOToBbIH
paszien BaXHOTO MPABOBOTO COAEP)KaHUS. YCTaHABIMBAET BO3MOXHOCTb MM HEBO3MOXHOCTb
pean3ayy IpoeKTa 3aKa34rKOM B HHBIX YCIIOBUSX, PEATA3AINU €T0 TPETHUM JIUIaM H T.]1.

3. TEXHUYECKOE 3AIAHUE. DT0T BUA 10OKyMEHTa NPUMEHSETCS TIaBHBIM 00pa3oM B
obOnactu MammHO- U npubopoctpoenus. [lo crpykrype - anamormusno 3II. IlpunumnuambHO
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OTIIMYAeTCs TEeM, YTO B paszenax 3 u 4 coaepxkarcs moJapoOHble, chopMyIHpOBaHHBIE B BUIE
YHUCIICHHBIX XapaKTEPUCTUK U MapaMeTpoB, TPeOOBaHUS K TEXHHUUYECKHM XapaKTePUCTHKAM
CO3/aBaeMbIX O0pa3lloB TEXHUKM M MaTepuajoB (CKOPOCTh TPAHCIOPTHBIX MAalIWH,
KOPPO3WOHHASI CTOWKOCTh MAaTEpPHAIOB, MAacCO-Ta0apUTHBIC XapaKTEPUCTUKH, TIOKa3aTeln
HaJA&KHOCTH U T.1.).

4. NCXOJHBIE JAHHBIE.CBox uH(pOpMAIMOHHBIX MAaTEpUANIOB, HEOOXOIUMBIX JUIS
npoektupoBanus.[[puMEHUTEIFHO K XMMHUYECKUM TPOMU3BOJACTBAM 3TO: XapaKTEPUCTHKA
MPOJIYKTA; M3BECTHBIE METO/bl IMOJYYEHHUS MPOAYKTa; CBOMCTBA CBHIPbS M TMOJYNPOIAYKTOB;
CKOPOCTH M PAaBHOBECHS XUMHUYECKUX M (PU3UKO-XMMUYECKUX IPOILIECCOB; TEXHOJIOTMUYECKUE
JIOKYMEHTBI; 00Jiee paHHUE IPOEKThHI AaHAJIOTHYHBIX MTPOU3BOJICTB.

Ucxonupie Jlannpie (M) paspabateiBatorcst kak npwioxenue k 3I1/T3, mmbo kak
CaMOCTOSITENIbHBIA JOKyMeHT. OueHb vacto B kauectBe MJI (1100 WX 4YacTH) HMCHOJIB3YIOT
periaMeHThl; Oojiee Toro, Takue ux Buabl kak JIP, OIIP u TP, kak mpaBuio, pa3padbaTsiBarOT B
MEPBYIO OUepeb AJIA LeJiel TPOSKTUPOBAHMUS.

IIpakTnueckoe 3ansaTHe Ne 3. IPOEKTUPOBAHUE: COCTAB U PA3JIEJIBI

TEXHUYECKUM TIPOEKT. Ha nanHoM stame BBIPA0ATHIBAIOT OCHOBHBIC TEXHUYECCKHE
pelieHus 1o Bcell MpoOieMaTHKe MPOEKTa; BBISIBISIOT HETOYHOCTH 3aJaHusl U HEMOJIHOTY
HcxoqHpIX MaHHBIX; YCTAaHABIMBAIOT HEOOXOJUMbIC TOPAa0OTKH M COTJIACOBAHUS pa3felioB
IIPOEKTA.

PABOYMM TITPOEKT. DTo OKOHYATENbHBIH BapHAHT IIPOEKTA, COJEPIKALIMI BCe
HE00XO0UMbIE, IPEyCMOTPEHHbIE 3aJaHUEM JOKYMEHTHI.

Ha »stame pabGodero mnpoeKTUpOBaHUS MPOU3ZBOIAT YCTPAHEHHE BCEX BBISIBICHHBIX
HEopabOTOK, COTNIACYIOT M3MEHEHUS ¢ 3aKa3uMKOM; OKOHYATEIbHO COTJIACYIOT BCE MPOEKTHHIC
pelieHuss 1Mo paslenaM; pa3padaThiBalOT pPadOuyr0 JIOKYMEHTALUIO MJii CTPOUTEIHHO-
MOHTQ)XHBIX paboT, ITycKa U OCBOCHUs Ipou3BoJCTBA (B T.4. [TyckoBoii Permamenr).

Bo Bcex BO3MOXHBIX CcIy4yasiXx OJTalbl MPOCKTUPOBAHUS COEAMHSIOT, pa3padaThiBas
mexHopabo4ull npoexm.

COCTAB U PA3/IEJIBI ITPOEKTA.

JIt000¥i mpOeKT MPOU3BOJCTBA COACPKUT PsJ] 00s3aTENbHBIX Pa3/IENOB.

1. TexHONOIMS MPOU3BOJICTBA.

LenTpanbHbiii pazaen. (s maHHOTO Kypca 3TO €IMHCTBEHHO BAXKHBIM pa3/iell; OCTaIbHBIC
— CME@XHBbIE — JIUIIb YITOMUHAIOTCS).

2. YopaBiieHue 1 aBTOMaTU3alusl IPOU3BOICTBA.

3. MexaHun3anuus MpoU3BOJICTBA.

4. OnexTpocHaOKEeHUE: CUIIOBOE U CIIA00TOYHOE.

5. Oburee sHEproodecneveHue.

[TapocunoBeie cuctemsl. ['azocHabxenune. KommnpeccopHsle 1 BakyyMHbIe cucTeMbl. [leun
Y KOTJIBI TEXHOJIOTMYECKOI0 Ha3HAYCHMUS.

6. OTomneHne U BeHTUJIALMS.

7. BopocHabkeHHe U KaHATU3aLIHsl.

8. Cuctembl HHYOPMAITMOHHON 1 PUZNUYECKON 3aIIUTHI.

9. CrpourenbHas 4acTh.

[TpousBoacTBeHHbIE 3AaHUs (WM TMOMeNIeHHs). 3AaHus (WM TOMEIIeHUs) HHBIX
TEXHUYECKUX CUCTEM, CKIIAJICKUE UM BCIIOMOTaTeNIbHbIE. AJIMUHUCTPATUBHO-OBITOBBIE 3/1aHUSI.

[Ton3emHble, Ha3eMHble M HAA3E€MHBIE COOPYKEHUS M CETU. BHYTpeHHHE M BHEIIHHE
PEJIbCOBBIE U HEPEILCOBBIE MMYTH. bacceHbI 1 BOJOTOKH.

[IpoekTHbBIE MaTepHalbl U3JIAralOTCs B psiJie JOKYMEHTOB.

1. TIOAACHUTEJIbHAS 3AITMCKA.TekctoBblii A0KyMeHT. CoOIEpX HUT HE0O0XOAUMBbIe
000CHOBaHHUS, PACYETHI, KOMMEHTAPUU U U3JI0KEHHUE TPUHIIUIIOB, 3aJI0)KEHHBIX B ITPOEKT.



(Panee 3T0 ObUTA pacyETHO-TIOSACHUTENBHAS 3aMKMCKa, MOAPOOHO M3JIaraBiiias BCe OCHOBBI
u pacu€tel. Celfyac MPOCKTUPOBIINK HE 00s3aH BBIIABATh CBOU PACUETHI M MPOCKTHBIE HOY-XAY;
HO OTBEYAET 3a KAYECTBO U HAAEKHOCTD PEIICHUN).

2. TPAOUYECKUE MATEPUAJIBI. CxeMbl U 4epTeXH, B COOTBETCTBUU C KOTOPBIMU
BEYT CTPOUTENICTBO, MOHTAX U IKCIUTYaTHPYIOT IPOU3BOCTBO.

3. 3AKA3HBIE BEJJOMOCTU U CIIEHUD®UKAILIMUN.JIokyMEeHTbI OOBIYHO TAOIHYHOM
WIH TEKCTOBO-TaOnuuHOM Qopmbl. CojepaT TOYHbIE YyKa3aHUS OTHOCUTEIbHO THIIOB U
TEXHUYECKUX XaPaKTEPUCTHK OOOPYIOBAHUS, TOKYIMHBIX MAaTEPHAJIOB U KOMIUIEKTYIOIIHUX: T.C.
BCEro MaTepuaibHOro 00ecredeH s CTPOUTENbCTBA U TPOU3BOJICTBA.

4. CMETHBIE JJOKYMEHTHBI. TekctoBbie u TaOiu4yHBIC JOKYMEHTBI, COJEpKaIue
HE00XO0IMMbIE YKOHOMUYECKHUE BBIKJIAJIKU U 000OCHOBAaHHE CTOMMOCTHU pealn3allii MIPOeKTa.

TEXHOJIOTTMYECKOE ITPOEKTUPOBAHUE

Mecmo u ponv mexHonocuueckoeo npoekmupoganus. llenb TNPOEKTUPOBAHUS IS
MPOU3BOJICTBA - CO3/JaHHMe OyAymiero, JuOO COBEPIICHCTBOBAHUE  CYIIECTBYIOLIETO
npousBojictBa. OCHOBY 3TOr0, OCOOCHHO B TEXHOJOIMYECKHX OTPAcisx, apriori cocraBiseT
MexHOoI02Usl; HaPUMEpP, TEXHOJIOTHS He(hTEOPTaHMYECKOTO CHHTE3A.

[ToaToMy ¢ HEOOXOIMMOCTHIO LIEHTPAILHON YacThIO MPOEKTa SBIIAETCSA MPOCKTUPOBAHUE
HPOM3BOICTBEHHOIO TIpoliecca — T.€. mexHonoeuueckas yacmo (TH).

Hmerorcss 0cOOEHHOCTH MPOEKTUPOBAHUS ISl CTPOUTENBCTBA U JJISL TEXIIEPEBOOPYKEHHS
u\IJIK OCBOCHHS HOBOTO IMPOU3BOCTBA HA CYIICCTBYIOIIUX MOIIHOCTSX.

B nmepBom ciydae TexHomorusi (T.e., COOCTBEHHO MPOW3BOJCTBO) H3JIAraercs B
COOTBETCTBYIOIIEM pa3ielie MPOeKTa.

Bo Bropom ciydae 00BEM BceX OCTaNbHBIX pAa3elioB CPaBHUTEIBHO HEBEIHK.
[IpoexkTupoBaHue 1Mo CyniecTBy Boriomaercs B pasuene TY.

B o6oux cnydasx BbImodgHeHWE pasfaena 1Y  Ha3bIBAIOT  MEXHONO2UYECKUM
npoexmuposanuem. TU onpenensier coaepxanne U 00bEM BCEX OCTAIBHBIX Pa3AeioB MPOCKTA.

AJI'OPUTM TEXHOJIOTUYECKOI'O I[TPOEKTUPOBAHUM A

W3naraemplil anropuT™ HECKOJIBKO YCIOBEH M OTPaXKaeT M0 MPEUMYIIECTBY BHYTPEHHIOIO
JIOTUKY MPOEKTUPOBAHUS, HO HE €T0 PealIbHbIE CTaIUU U ATAIbl, KOTOPhIE OOBIYHO BBHIMOIHSIOT B
OoJbIIel MM MEHBLIEH CTEeNeHU napaienbHO.

[Ipenmonaraercs (MO yMOJIYaHHIO), YTO 3a/JlaHWe HAa MPOEKTUPOBAHUE YyXke pa3padoTaHo,
COTJIACOBAHO B YCTAaHOBJICHHOM TMOPSAKE W BBIAHO [IpOEKTHPOBIIMKY (HE3aBUCHUMO OT €ro
IOpUANYECKOTO cTaTyca U (opmbl cobcTBeHHOCTH). [IpoekTHpoBaHHE OCYIIECTBISETCS B
COOTBETCTBUU CO CXEMOU mexHuuecKuil npoekm— paboyuii npoexm.

TEXHUYECKUI [TPOEKT

1. Ananus 3aoanus u Mcxoonwix JlanHwix.

[lo cymecTBy naHHBIM STan MpEeACTaBIsSeT THIaTeNIbHOE HM3ydeHue 3amanus u U]l c
LEJIbI0 YSCHEHHUsS JeTale U TOHKOCTEH 3alaHus U — YTO OCOOCHHO BaXXHO — HETOYHOCTEH B
3ananuu u npobenos (ytakyH) B M1, mouiexxamux yTOUHEHUI0, UCIIPABICHUIO U BOCTIOHEHHUIO.

2. Onpedenenue 0CHOBHbIX XAPAKMEPUCTUK NPOEKMUPYEMO20 NPOU3800CmEda.

3nech He MMeeTCs B BUIY MOIIHOCTh — oHa (opmynupyercs B 3amaHud. BeiOmparor
pexuM paboThl TPOU3BOJICTBA B LIETIOM: PEKHUM C OCTAHOBKAMHU Ha BBIXOJIHBIE W TPa3THUYHBIC
THU 71100 MPOM3BOJCTBO HEMPEPHIBHOTO IUKIA — KaK MpPaBHIIO, MOcienHee. Beibuparor Tum
TEXHOJIOTHYECKOTO TIpoIlecca Mo CTaAUsSM: HETPEPHIBHBINA, MEPUOIMYECKUN WIM HETPEepPHIBHO-
nepuoanueckuii.  OUEHUBAIOT  TpadUK  NIAHOBO-NPEOYNPEOUMENbHbIX U MeKYUUx
pemonmog(I111P); BBIUMCHAIOT peanbHbIN ro0BOM (KBapTalbHBIM, MECSUHBIN) ¢onO paboueco
spemenu(PPB). Haxonar cperHecyTOUHYO IPOU3BOIUTEIBHOCTD.

3. Obwuii amanuz Xumuko-mexuonocuuveckoeo npoyecca (XTI) u  xumuko-
mextnonocuuecxou cucmemot (XTC).

[To cymecTBy, 3akitouaeTcs B MOCTPOEHUU Xumuueckou, mexnonoeuweckou (XTII) u
annapamyprou (XTC) cxem (o onpenenenusim OCT 42-505-96), Taxxe yuxioepamm npoyecca.
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Xumuueckasn cxema npoyecca.Kak npaBuiio, B mpaktuke orpacieid TOC B 3ananuu u UJJ
yKe BbIOpaHa OJJHAa KOHKPETHAas XMMHUYECKas CXeMa MPOU3BOJICTBA (HAmpUMep, MyTh CHHTE3a
L[EJIEBOTr0 MpoJykTa). B 3TOM ciydyae naHHas cxema JOJKHA OBITh MpejAcTaBlieHa MOJIpPOOHO, ¢
YKa3aHHUEM JUISl KaKJOW CTaluu CUHTE3a HE TOJIBKO 1EJIEBOM, HO TaKXKE OCHOBHBIX (JKEJIaTEIbHO
- BCEX) MOOOYHBIX U CONPSHKEHHBIX peakiuil. Heo0XoaquMo OLEHUTh CTENEHW MpeBpaICHUS
HCXOJIHBIX CyOCTPaTOB, XMMHUYECKHE BBIXO/bI LIEJIEBOI0 M MOOOYHBIX HPOAYKTOB, MapamMeTphl
XUMHYECKHX U ()a30BbIX PAaBHOBECHIl; KHHETHUECKHE MTapaMeTphl XUMUYECKIX U MacCOOMEHHBIX
IIPOLIECCOB; OCOOEHHOCTH U TOYHOCTHBIE XapaKTEPUCTUKHU PUMEHAEMBIX METOAUK aHAJIN3A.

Opnaxko uHorna B MJI mpuBOAST KOHKYPEHTHBIE BapuUaHThl METOJIOB CHHTEe3a. B aTux
CIIy4asiX He0OXOJMMO TIPEXkIe BCEro 0OOCHOBATh U COTIIACOBATH C 3aKa34MKOM BBIOOP OJHOTO
BapHaHTa XMMHYECKONH CXeMbl JTUOO — 4YTO HamOojee CI0KHO — MPOEKTUPOBATH HECKOJIBKO
BapHaHTOB.

Xumuueckas cxema npouzsoocmea wnzodpaxkaercs corijacHo OCT 64-03-002-2002 c
UCTIOJIb30BAaHUEM JIMHEHHON WM BepTUKaJIbHON ¢opmbl 3amucu. [l mnpencraBieHus
XUMHYECKHX CXEM TpOIecCOB CTaAuil (rae COOCTBEHHO U YKa3blBalOT IOOOYHBIE U
CONPSDKEHHBIE PeaKIui) He0OX0AUMO HCIIONIB30BaTh UMEHHO JINHEHHYIO OpPMY, ITOCKOJIBKY OHA
ynoOHee /Ui JeTalbHbIX 3aMHUCeH.

Texnonozuueckas cxema npoyecca. CXeMy CTpPOAT B COOTBETCTBUM C NPUHLIMIIAMHU U
kinaccuukanueir cramuii u omeparmuii OCT  64-03-002-2002. 3mech riaBHBIM HCXOJIHBIM
IIYHKTOM SIBJISIETCS TILATENbHBIN aHaIU3 TeKcTa M3noxeHus TexHonoruueckoro npouecca B U]
(permmamenTe).

Jlnst BBIIENEHUs cmaouti npouzsoocmeéa (GparMeHTUPYIOT TEKCT IO yKa3aHWsSIM Ha
BbIJICTISIEMbIE WJTU OMpefeiieMble aHATUTUYECKHM B PEaKUHMOHHBIX Maccax MOJYIPOAYKTH U
KOHEUYHBIN NPOAYKT (JTMO0 Ha U3JI0KEHUE TIPOLIECCOB OUUCTKHU MTPOTYKTOB).

Jnia pa3OueHus cmaouii npouzsooOCmea HA mexHoIo2udeckue onepayuu HaXOHIT
yYKa3aHWE Ha MWCIOJIb30BAHUE OCHOBHO20 MEXHOI02U4ecK020 000pY008anUs. PEAKTOPOB,
MacCOOOMEHHBIX amnmnapaToB, (UIBTPOB, IEHTPUQYT, CEMapaTopoB, CMECUTENEH, CYIIMUIIOK,
MEXAaHHUKO-TEXHOJIOTMUECKUX MAIllUH U T.1. Bcnomoeamenvhoe u muozoyenegoe ob6opyoosanue:
MEPHHUKH, COOPHHKH, BECHI, TEIUIOOOMEHHUKH OOIIer0 Ha3HA4YeHHs, HACOChI, Ta30lyBKH,
TPAHCIIOPTEPHI - HE YUUTHIBAIOT.

[Toctpoenue TCII no3Bosnser:

- Cpa3y yBUJETH OOIIYIO JOTHYECKYIO U TPYJOBYIO CTPYKTYpPY Ipolecca;

- HarJISIIHO MIPEACTABUTH CXEMY JABUKEHUS ChIPbsl U MOJYIPOIYKTOB;

- OLICHUTb BUJIbI U COCTOSTHME OTXOA0B U BEIOPOCOB.

Annapamypnas cxema npouszsoocmea. 3[eCh TaKkkKe MOAPA3yMEBACTCSI HMEHHO
noctpoerne ACII cormacao OCT 64-03-002-2002, a HE MOHMANCHO-MEXHONO2UYECKOU CXeMbl
no npasunam ECK/I. ACII sBnsierca ynpouni€HHbIM JOKYMEHTOM; Ha HEN MPEACTABIAIOT TOJIBKO
TexHoyiornueckoe obopyaosanue u cpeactBa KUIICA, 3anpeiicTBoBaHHBIE B JIJaHHOM
KOHKpeTHOM mpouecce. O6opynoBaHue OOIIEro Ha3HauYeHHs U CETH HE OTOOPa)XKaroT; THUIIBI
TpyOOIIPOBOJHON apMaTypbl HE JE€TAIU3UPYIOT; IPaBHiia U 0cOOble TPEOOBAHUS K MOHTaXy HE
MPUBOJAT.

[Toctpoenune ACII mo3BosisieT BBIICTUTE HIMEHHO TO 000pYyJ0BaHUE, KOTOPOE B MEPBYIO
ouepenb TpeOyeTcss JUIsl cO37aBaeMoro Ipolecca, a TakkKe IMpeBapUTeIbHO BBHIOpATh THUIIBI
ATOr0 000PYIOBAHUS; TIPEACTABUTH CXEMY MOTPEOJIEHUS YHEPropecypcoB; 0TOOPa3UTh OOITYIO
CXeMy TEXHOJIOTMYECKUX TpYyOONMpOBOJOB; TOKa3aTh OOIIME MPHUHIMIIBI  KOHTPOIS,
ABTOMATHU3ALMH U YIIPABJICHUSI IPOLIECCOM.

Luknoepamma — cxema, oOTpaxaromlas XoJ Ipouecca Bo BpemeHHu. llocTpoenue
LUKJIOTpaMM HEOOXOAMMO MPH MPOEKTUPOBAHUU MEPUOJUYECKUX MPOLIECCOB (B HEMPEPHIBHBIX
Ipoleccax BCe CTaIUU U ONlepallMy OCYIIECTBIISIOT OAHOBPEMEHHO).

Breigensttor qBa Buna (iBa ypoBHS) IUKIOTPAMM.

JUis  onucaHus cmaoduil npou3eoocmea U MeXHOA0SUHeCcKO20 NpoyeccaB 1EIOoM
INPUMEHSIIOT T.H. MONON02UYEeCKUe YUKTOSPAMMbl, TTIOKA3bIBAIOIIUE 0011lee COCTOSHUE OCHOBHBIX

11



anmapaToB BO BPEMEHH I10 NPUHIHUIY: «paboTaeT OJHOBPEMEHHO - pabOTaeT HE3aBUCUMO - He
paboTtaeT» (pUCYHOK 1).

A-T | AW /77| |
A-2 || (1NN /77| I
A-3|| (AL |

Totit2 13T4 15 Bpewms
| _—

WWWWWWW| - meBrayansHOe BKITFOUEHAE ammapara He3aBUCHMO OT paboThI IPYTHX;
(LT - onHOBpEeMEeHHOE BKITFOUEHHUE JBYX AINaparos ;

Il || - mpocToii (oxkHaaHKe) anmapara.

Pucynox 1- Tononoruyeckas HuKJIorpaMma mpouecca

13 pUCyHKa 1 BHUIHO, YTO BBIIIOJIHACTCA YCHOBI/IC:
Ty=11 +12 + 3+ 174 + 15

1)

T.e., CYMMAapHOE€ BpEMA pa6OTH BC€X OCHOBHBIX aIlllapaToB COCTABJIACT O6H_IyIO
MPpOAOIKUTCIIBHOCTh TEXHOJOT'MYCCKOI'0 HUKJIA.
Ota UKJIOI'paMMa IMOKa3bIBACT Kpumu’{€CKM€,HaI/I6OJ'IeC JJIUTCIIBHBIC OIICpAllMH, a TaK¥XKC
BBIABJIACT XapaKTCP 3aHATOCTU MICPCOHATIA — BO3MOXKXHOCTH JIIOJIeH OOIHOBPEMCHHO O6CJI}’)KI/IB3.TB
HCCKOJIBKO allliapaTtoB H 06H.[HI>1 YPOBCHb HArpy3KU Ha 4YCJIOBCKA. B wutore MOJIY4aroT BAKHYRO
TCXHUKO-DKOHOMHYCCKYIO XapaKTCPUCTUKY ITPOU3BOACTBA.
HJ'ISI OIMMCAHUA NUHAMHKH XOIa IIPOLECCOB B KOHKPECTHLIX allllaparax (TCXHOJ’IOFI/I‘IGCKI/IC
onecpanv u HpOIICIlypI)I) IMPUMCHAIOT YUKTOCPAMMDBL dm3uuecz<020 COCMOAHUA annapama.3T0
Fpa(l)I/IKI/I, ITOKAa3bIBAKOIHUE HU3MCHCHUC KOJIMYECTBA BCHICCTBA W TCEMIICPATYpPbl B allllapaTe

(pucyHku 2 u 3).
M, xr (V, n)
|
|
|
Mai= |- —_— K%
Muiax | * o
| * | * Kk Kk ok K Kk *
| * | | | |
P S *ox ok x ok | | | | *
| = | | | | |
| | | |
| =
0 T1T2 T3T4 T5T6T7T8 Bpewms, u
0 PR M— 3 4 -5 6 7
(OFK)S
TlogrotoBka 3arpyska Harpes  3arpyska Breimepxkka Oxmax-  Bwimep- CnuB Ha
ammapata CBHIPBsL CBIPBSI C OTTOHKOM JICHHEKKA buneTp

PucyHOK 2- IlukiorpamMa KOJMYECTBA BENIECTBA B Allliapare

IIpore-

Jypbl
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TO°C
|
|

Tmax | - -

| R

T 3 | * | * * * * | *
| o | | =
| * | | x|

T 1 | * * k% * * k% k% X | | | * | * * * | * * *|
| | | | | | | |
| | | | | | | |
0 T1T2 T3T4 T5T6T7T8 Bpewms, 1
0 TR R— 3 4 -5 -6 R

a3kl

IlonroroBka 3arpy3ka Harpes  3arpy3ka Breigepkka Oxnax- — Boeimep-  CiuB Ha IIpoue-
anmnapara CBIPbS CBIPBSI C OTFOHKOM  JICHHEKKa bueTp JypHBI

Pucynok 3 - IlukinorpaMmma TeMrepaTypHOTro peXXnuMa B armapare

BeinmonHenue 3toro srana Naér LEIOCTHYIO, XOTS M CaMyl0 NPUOIMKEHHYIO KapTHHY
IpoeKkTupyeMoro mponecca. Jlaiee cienyer neTalu3UpOBAaHHBIM KOJIMYECTBEHHBIM aHAINU3
npoiiecca.

Cb6op 0anmnvix 0 cBOUCMBAX GeWeCm8 U MAMEPUATLO8. Cenenus 0 buzuKo-
XMMHUYECKHX CBOMCTBAX ChIpbs, MaTepHAaJIOB, MOJYINPOAYKTOB COBEPLICHHO HEOOXOAMMBI IS
npoektupoBanus. K coxanenuto, kak npasuio, B 3aganusx u W/, oHn HegocTtaToyHbl. JTO
BBIHY)KJaeT
MPOEKTUPOBIIMKOB ITPOBOAUTD JTUTEPATYPHBIN MOUCK JINOO Mprberarh K pacu€THHIM METO/IaM.

Pacuém mamepuanvnozo 6ananca npoyecca. lleHTpanbHBI 3Talm BCEeX pPACUYETOB.
MarGananc — ocHOBa il BbBIOOpa 00OpYyHOBaHMS; pacy€TOB JMHAMHUKUA IPOIIECCOB;
ofpeieNieHus MOTpeOHOCTEH B ChIphe U MaTepHallaX; OLEHKH SKOHOMHYECKUX M IKOJIOTHYECKUX
XapaKTepUCTHK poIiecca.

IIpeosapumenvhuiii 6b100p 060pyoosanus. Bpibop  000pyloBaHHS NPOU3BOJAT  Ha
OCHOBaHUHU CBEACHMH 0 MarOanaHce CTaaAui U omepanuil Ipolecca; CBOWCTBAaX MPOAYKTOB U
Cpell, YCIOBHAX BEICHMS Ipoliecca.

Pacuémer ounamuxu npoyeccos. Haubonee cnoxHplii 3Tan pacy€roB. OOBIYHO Ha
MPOM3BOJICTBEHHOM KaproHe 3THU pacuéThl HA3BIBAIOT pacuémamu 000pyO008aHUs,9TO HEBEPHO
MOCKOJIbKY 3TUM 3aHUMAIOTCS KOHCTPYKTOPBI. TE€XHOIOTM BBIMONHSIOT PacuéThl JUMHAMUYECKUX
XapakTEepUCTHK Tpolecca (CKOPOCTH; TEIUIOBbIE MOIIHOCTH IPOLIECCOB; peaJbHOe BpeMs
MPOTEKaHUs MPEBPALIEHU, MACCOOMEHHBIX, TETJIOBBIX U MHBIX MIPOLIECCOB).

OTH pacu€Tsl UMEIOT XaPAKTEP NOGEPOUHBIX, NX BBIIIOJIHEHUE MPECIIEYET JBE LIEIIN .

- IOATBEPAUTH MPUTOJHOCTH BEIOPAaHHOTO 000pyI0BaHUs AJIs OCYIIECTBIEHUS IpoIecca
B PAllMOHAJIBHBIX PEXKUMAaX, COOTBETCTBYIOLINX 3a/IaHUIO;

- BBISIBUTH HENOCTAaTKU BbIOOpa oOopynoBanus. OmnpeneiauTb HEOOXOIUMbIE
YCOBEpPILIEHCTBOBAHUS, IIEPEACIIKH, N3MEHEHNSI HOPM TEXHOJIIOTHYECKOTO PEXHUMA.

Paspabomxa sckusznvix sapuanmos yepmediceti. B _pazgen TYU BXOmAT chaeayrolime
rpaduyeckre JTOKyMEHTHI:
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~MOHMANCHO-MEXHONOUYECKUE (pynryuonanvhule) cxemv; OTpaXKaroIIue
MOCJICIOBATEIBHOCTD  TIOAKJIIOUCHHUSI W TMPHHIUIBL pabOThl 6cec0 — TEXHOJOTHUECKOTO,
9HEPreTHYECKOT0, TPAHCIIOPTHOTO, YIIPABIISAIOIIET0-000PYA0BAHHUS;

- NAAHbL U pazpesbl, N300paKaIOIIIE TPOCTPAHCTBEHHOE PACIOI0KEHHE 000PY/I0BaHNS;

~MOHMANCHO-MEXHONOSUYECKUEe — Hepmedicu, TIOKa3bIBAIOIINe  KOMNOHO8KY  (TOYHOE
pacnoyiokeHne) OoOOpyIOBaHHSI W MPACCUPOSKY B TPOCTPAHCTBE  TEXHOJIOTHUECKHX
TpyOOITPOBOIOB U CETEH;

- coenacosanue 0opabomok npoexma no pazoenam.
[MapaienbHO € TEXHOJOraMH pabOTAlOT HaJ CBOMMH pa3[eiiaMH IPOEKTa BCE CIICIHATHUCThI-
CMOKHUKU. TeXHHUECKOe MPOSKTHPOBAHUE 3aBepiiaeTCss OOCYKICHHEM BCEX HEOOXOIUMbIX
JOpabOTOK M COTJIAaCOBAHHBIM (TMPH HEOOXOMUMOCTH — TaKXKe M C 3aKa34MKOM) YTOYHCHHEM
3ajanus 1o paszenam. [lociie 3Toro HaYMHAIOT paboyee MPOSKTHPOBAHKE.

IpaxTuyeckoe 3ansTue Ne 4. PABOUAM ITPOEKT

PaGouee mnpoexTupoBaHue M0 AOPAaOOTAHHBIM CO CMEXKHUKAMU JeTallsM. 3aJaHus
BKJIIOUYAET CIIEAYIOLINE CTAIUU.

Ymounenue obweti cmpykmypul npoyecca u pacuémos. B 00JbIIMHCTBE CIIy4aeB MOCIe
nopabotku 3amaHus TpeOyeTcs YTOYHHWTH ammaparypHyl0 M TEXHOJIIOTHYECKYI0  CXEMBI
MIPOU3BOJICTBA U PE3YJbTAThl TEXHOJIOTUYECKUX PACUETOB.

PaGoter BexyT aHamornyHo cragusaM 1-8 TexHUYecKoro MpoekTa MmapauieIbHO 10 BCEM
acriektam. B utore nosy4aroT cienyromue CBeICHHUS.

1. Yrounénnsii rpadux padotsr u [1I1P.

2. YTOUHEHHYIO anmnapaTypHYyI CXeMy IIPOU3BOJICTBA.

3. YTOUHEHHYIO TEXHOJIOTHYECKYIO CXEMY MTPOU3BO/ICTBA.

4. YTo4HEHHBIE HOPMBI TEXHOJIOTHYECKOTO pekumMa rnpoiiecca. [lopsaok 3arpy3ok, Bpems
Ha OCYIIECTBJIEHUE TEXHOJOTHYECKUX OIlepaluii; pabouue 3HaUYeHUs] TEMIIEPATYPbl U TaBICHMUS;
JUHAMUKa CTaJUi U oriepanuil mpouecca.

5. YTounéHnueie TpeOOBaHUS K KQUeCTBY CBIPbS U MaTEPHAJIOB.

6. Hopmbl moTeph ¥ BBIXO/IbI TPOYKTOB MO CTAIHSIM.

7. DHepreTnyeckuii OamaHc mporecca. TpeOoBaHHMS K TapamMeTpaM H  pacxonay
DYHEPrOHOCUTEIIEH.

8. YTounéHHbie TpeOOBaHUS K aBTOMATHU3ALMU U MEXaHU3AI[MH TPON3BOJICTBA.

9. YTouHéHHbIe TpeOOBaHMS K CUCTEME aHATUTUYECKOIO KOHTPOJIS U METPOJIOTMYECKOTO
oOecrnevyeHus Mpor3BO/ICTBA.

10. CocTaB U KOJIMYECTBO OTXOJIOB U BHIOPOCOB B OKPY>KAIOLIYIO CPELY.
11. Tpyno€MKOCTh TNPOM3BOJCTBA; HOPMBI 3aHATOCTHU, COCTaB M YHCIEHHOCTb
IEpCOoHaIA.

Uzeomoenenue paboueii odoxymenmayuu. Ilo pe3ynbraraM YTOYHEHHBIX pPacUyeTOB
W3TOTAaBIMBAIOT pPabO4Yyl0 JOKYMEHTAIMI0, B COOTBETCTBHM C KOTOPOH OCYILECTBISIOT
CTPOUTENHCTBO, MOHTAX U IMYCK HOBOTO MTPOU3BOICTBA.

1. [MosicuutenpHas 3amucka.

2. Paboune wuyepTexku (MOHT@KXHO-TEXHOJIOTHYECKHE CXEMbI, IUTAHBI W  pa3pessl;
MOHTa)KHO-T€XHOJIOTHYECKHE YEPTEHKH ).

3. Cnenudukanuu 000pyI0BaHHMS.

4. 3aka3Hble cienu(pUKauu (BeIOMOCTH) MAaTEPHAIOB M KOMIUIEKTYIOIINX U3IEIUN.

5. CMmeTHBIE TaHHBIE.

6. [TyckoBoif permameHT — ]I HOBOTO MPOU3BOJCTBA. 3MeHeHUss B periamMeHT u
WHCTPYKITUHU — JIJISI TEXTIEPEBOOPYKEHUS.

TEXHOJIOTUYECKUE PETJIAMEHTHI B XII

Bo Bcex mnpuBen€HHBIX BBINIE MaTepHaliax TIOCTOSHHO YIIOMHHAETCS TaKOW BHUJL
JIOKYMEHTa KaK TE€XHOJOTMYECKUE PErJIaMeHThI. J[eMCTBUTENBHO, IPOCKTUPOBAHUE HEPAZPHIBHO
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CBSI3aHO C pa3pabOTKOM TEXHOJOTHH: M3 TEXHOJOIMYECKOW TOKYMEHTALUU OHO UCXOAMUT U €10
3aBEpILIACTCS.

Texnonoeuueckuti pecnamenm — TEXHUYECKHMH JOKYMEHT YCTaHOBJIEHHOH (opMsl,
OTIpENIeNIAIONINH MpaBHiia BEICHHS TEXHOJIOTHYECKOTO MPOoLecca.

OCT 64-03-002-2002 onpenensiet nist XI1 caeayromye BUABI PETJIaMEHTOB.

1. Jlabopamopnuwui - JIP. Pa3pabateiBaercs no pesynbraram HUP. Cioyxut ocHoBoit UJJ
JUI IPOEKTUPOBAHUS OIBITHOTO IPOM3BOJICTBA.

2. Onvimno-npomviuinennviti - OIIP. PazpabatbiBaercs mo pesynpraraMm OKTP Ha
OIBITHOM ITpou3BoAcTBe. Ciiy’KuT ocHOBOM W/ /U1 IpOEKTUPOBAHUS CEPUITHOTO MPOU3BOCTBA.

3. Ilyckoeoii (8pemennviii) — [1VP. Pa3pabatbiBaeTcsl 110 pe3yibTaTaM MPOEKTUPOBAHUS
cepuitHOro nmpou3BocTBa. Vcnosb3yercs B Hepuo/] IMyCKa U OCBOCHUS IPOU3BOJICTBA — OOBIUHO:
6-12 mecsnes.

4. Ilpomviwnennoii — IIP. OcHOBHOW BHI periamMeHTa. Pa3pabareiBaeTcs 110
pesyibTaTtaM Impou3BojAcTBa. Mcmonb3yeTcs A BeJeHHS OCBOCHHUS CEPUIMHOTO MPOHM3BOJICTBA.
[Toyexut nepecMoTpy U YTOUHEHHIO HE PeXe, YeM KaxJiple 5 JIeT.

5. Tunoeoii — TP. Cnetmduueckuii Bug 1P 11 nmapamienbHbIX TPOU3BOJCTB C €IHMHOM
TexHosoruel. B obmacTu OpPOMBINUIEHHOCTH cuUHTeTHdeckux bBAB  npumensercs B
NPOM3BOJICTBAX BUTAMHHOB M HEKOTOPBIX NONXYyNponykToB. Cayxutr ocHoBot W]/ mns
IPOEKTUPOBAHUS MapaJlIeIbHbIX IPOU3BOJICTB.

Pecnamenm cocmoum uz cnedyrowux pazoenos:

XapakTepuCcTUKa KOHEYHOT'O MPOIYKTa.

XuMur4ecKasl cxeMa Mporu3BOJICTBA.

TexHonornueckas cxema Mpou3BOICTBA.

AmnmapaTypHasi cxema IPOU3BOJICTBA U CIICU(HUKAIHS 000pyI0BaHUS.
XapaKkTepUCTUKA ChIPbs, MATEPHUAJIOB U MOIYIPOYKTOB.

N310KeHrne TEXHOIOTHYECKOT O POIIecca.

MarepuanbHblil 0ajlaHC TEXHOJIOTHYECKOTO MpoLecca.

[TepepaboTka u 006€3BpeKUBAHUE OTXOI0B IPOU3BOJICTBA.

KoHTposb npon3BoACTBa U yIIpaBI€HUE TEXHOIOTHYECKUM IIPOLIECCOM.
0. Texmmka Oe3omacHOCTH, TOXapHass O€30MacCHOCTh W  MPOU3BOJICTBEHHAS
CaHMUTapPHUSL.

11. OxpaHa OKpy>Karoliei cpebl.

12.  IlepedeHb NPOU3BOJACTBEHHBIX HHCTPYKIIH.

13.  TexHHKO-DKOHOMHYECKHE HOPMATHUBEI.

14.  HudopmanuoHHbIE MaTepHAaIbL.

RHRoOoo~NoGO~LNE

BonpoceI-TecTsl AJ151 CAMOKOHTPOJIS

1. YTo npuHATO MOHUMATH 1O/ TPOEKTOM IIPOU3BOACTBA?

— COBOKYITHOCTbH IOKYMEHTAIIMH JOTOBOPA MEXy 3aKa34YMKOM U OAPATIUKOM;

— KOMIUIEKC TEXHHMYECKOH JOKyMEHTAlluh, HEOOXOMUMBIH Uil  COOPYXKEHHUs
IIPOMBIIIIIEHHOTO O0BEKTA;

— COBOKYITHOCTb TEHJIEPHOM TOKYMEHTALIUH.

2. 11 Koro npeiHa3HayeHa MpoeKTHas TOKyMeHTalus?

— I 3aKa34MKa;

— JUI TJIaBHOTO MHXKEHEPA MPOEKTA;

— I TEHIIOAPAIYUKA.

3. Yto siBiIsieTCs OTIPABHBIM IMYHKTOM pa3pabOTKU MPOEKTHOM TOKyMEHTaluu?

— corjacue cyonoaApsAuuKa;

— IIPUKA3 [J1aBHOTO MHKXEHEPA MPOEKTA;

— YTBEpKJIeHHOE 000CHOBAHNE HHBECTHUILIMA.

4. C xakoil enpo0 NpUMEHSETCs ABYXCTaAuHHOE MPOSKTUPOBAaHUE?
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— C LEJIBIO UCKJIFOUEHHSI OIIMOOK U YJIy4lIeHUs] Ka4eCTBA TEXHUUECKON JOKYMEHTAIUH;

— YTOOBI YMEHBIIUTH 00BEM MPOEKTHON JOKYMEHTAIIHNH;

— C LEJIBIO COKPAILIEHUS] CPOKOB Pa3pabOTKU MPOEKTHON JOKYMEHTALUH.

5. KoMy npuHaanexut Beaymias poib Mpu pa3padoTke TPOEKTOB?

— PYKOBOJUTEIIO CyONOAPATHON OpraHU3aluy;

— UH)KEHEPY-MEXaHUKY;

— UHXXEHEPY-TEXHOJIOTY.

6. Kakue riaBHble 3a/1a4i peLIaoTCs Ipu pa3paboTke 000CHOBAHUS MHBECTHIIMNA?

- oIpeJiesIeHue SKOHOMHUYECKOH u TEXHUYECKOH 1e51ec000pa3HOCTH
CO3AHUSIPOMBIIIEHHOTO MPEATIPUATHS;

— OIlpeJieJIeHUe YCIIOBHM pa3MelleHHsI BPEMEHHBIX 3aHUH U COOPYKEHUI.

7. VI3 xakux craTtel CKIaJbpIBacTCs ce0eCTOMMOCTh NPOAYKIIMH OyayIIero oobexkra?

— 3aTpaThl Ha pa3pabOTKy MPOEKTHON JOKYMEHTALUH;

— 3aTpaThl paboOT CyOOAPSAHON OpraHu3aluy;

— 3aTpaThl Ha ChIPbE, FHEPreTUUECKUE 3aTPaThl, OIjaTa TpyJaa pabouux M YIpaBJCHLEB,
pacxoapl Ha OTOIUJICHWE, BEHTWIALMIO PEMOHT U O0OCIyXHBaHHE O00OpyHOBaHMSA, Ha
MEpOINPUATHS IO OXpaHe TPYyJa U TEXHUKE O€30MacHOCTH, 00I11€3aBOICKME HAMOPTU3AL[IOHHbIE
pacxopl.

8. Kakue MeTo/1bl HCHIOJB3YIOT IPHU OIPEIIEHUN MOIIIHOCTH Oy 1ylero oobexra?

— MOCJIEZI0BATEIBHOIO TPUOIMKEHNUS;

— 0aJaHCOBBIN U CTAaTUCTHYECKHUM;

— METOJI IPOO U OIHOOK.

9. Kakue akxTopsl BIUAIOT Ha BBIOOp MeTO/a (TEXHOJIOTMH ) POU3BOICTBA?

— IIOTO/IHBIE YCJIOBHUS B IIpoliecce BbIOOpa METO/a;

- TE€XHUKO-3KOHOMUYECKHE HoKa3arte’, BO3MOYKHOCTH obecrieueHus
CBIpBEM,OpPTraHu3alMsl  JTIOCTaBKM CbIpbS M  BbIBO3a TOTOBOWM  MPOJAYKIMH, HaJIU4uue
000pYyIOBaHUAAJISA IPOMBILIUICHHON peanu3aluu MeToAa, oOecreueHne 3aaHHOW MOIHOCTH U
KayecTBa MPOAYKLIWH, COONIONEHHE CAHUTApPHO-TUTMEHHMYECKUX YCIOBHUH Tpyaa Ha
IPOM3BOJICTBE; BOIIPOCHI 3KOJIOTHH;

— YCJIOBHS CEICMUYHOCTH B paliOHE CTPOUTETHCTBA 0OBEKTA.

10. Yto siBasieTcss OCHOBOM JUIs pa3pabOTKU ACKU3HOM CXEMBbI?

— MaTepuajbHbINA OalaHC MPOU3BOJCTBA;

— TEIJIOBOM OajaHC MPOU3BOJICTBA;

— BBIOpaHHBIA METOJT TPOU3BO/ICTBA.

11. Kakue ¢pakTopsl BIUAIOT Ha BEIOOP IUIOIMIAAKH CTPOUTEILCTBA 00BEKTA?

— CTaJAMMHOCTh MPOEKTUPOBAHUS, HATMYHME TEHAEPHOU TOKYMEHTAIUH;

— OpPHUEHTHPOBOYHAS MOTPEOHOCTh B ChIPhE, MECTOPACIIOJIOKEHHE HCTOYHHKOBCHIPHS,
pa3MelieHre pPBIHKOB COBITa TOTOBOIO MPOAYKTa, MOTPEOHOCTh B JHEPrHH(TEIVIOBOM H
AIIEKTPUUYECKOMN ), KOJIMYECTBO M Ka4eCTBO TEXHOJOTHUECKONW BOJIbI, OPUEHTHUPOBOYHBIE pa3Mephl
CTPOUTENIPHOM IUIOLIAJIKM C YYE€TOM IE€PCHEKTUBBI pPACIIUPEHUs OOBEKTa, MOTPEOHOCTh B
paboueil cuine (1Mo KBaIM(UKALUAM), KOJIUYECTBO M COCTaB OTXOJI0B, MOMISKAIINX yIaTEHHIO,
CHoco0bI X 00€3BPEKUBAHUS;

— HaJIn4ue 0OOCHOBAHUS MHBECTUIMH.

12. Kakast uHpOpManus UCTIONB3YeTCs P TPOSKTHPOBAHUHT 00bEKTa?

— COOOIICHHUS [IEHTPAILHOTO TeJEBUICHUS;

— ra3eTHasi;

— BHYTPEHHSS U BHEIIHSS.

13. Kakmm ocHOBHBIM @enepanbHBIM  3aKOHOM  JIOJDKEH  PYKOBOJICTBOBATHCS
IIPOEKTUPOBILUK B CBOEH €ATEIBHOCTH?

— @enepanbHbIi 3akoH 116-03;

— YronoBHbIi konekc Poceuiickon @enepannu.

14. KakoBbl MpU3HAKU OMACHBIX TPOU3BOJCTBEHHBIX OOHEKTOB?
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— CHHCOK U TpelenbHble KOJIMYECTBA OIMACHBIX BEIIECTB, IPUMEHAEMbIX Ha
NPOEKTHPyeMOM 00BbEeKTe U yKa3aHHbIX B DenepanbsHoM 3akoHe 116-D3;

— HAJIMYKME CTPOUTEIbHBIX KOHCTPYKLIU;

— UCII0JIb30BaHUE METAJNIONPOKATA.

15. Yro crieqyer NOHUMATh MO/ TPOMBIIIIIEHHON 0€3011acCHOCThIO?

— COCTOSIHME 3aIUIIEHHOCTH XM3HEHHO BA)KHBIX WHTEPECOB JIMYHOCTU M OOIIECTBA OT
aBapHii Ha OMACHBIX MTPOU3BOJCTBEHHBIX O0OBEKTaX U MOCJIEICTBUN aBapHii;

— COCTOSTHHE HEpaOOTAIOIIEro MPEeANPHITHS;

— COCTOSIHME SKOHOMHMYECKOM CTaOMIBHOCTH OOIIIECTBA.

16. Bxomur 1M  gekmapanMs — IOPOMBIIUICHHOH — 0€30mMacHOCTH B COCTaB
MPOEKTHONAOKYMEHTAIINU ?

— BXO/JIUT;

— HE BXO/IUT.

17. KakoBa nepuoan4Hocts nepecmotpa [IJIAC?

— kaxxaele 10 teT;

— HE pexe OJIHOTO pa3a B 3 roaa;

— HE peke YeM OJIUH pa3 B 5 JIeT MepecMaTpUBACTCS U YTOUHSIETCS B CIIy4asiX U3MEHEHHUS
B TEXHOJIOTHH, amnmapaTypHOM O(OpMIIEHHUH, aBapHii, METPOJIOTHIECKOT000ECICUeHUs
TEXHOJIOTHYECKHUX MPOIIECCOB.

18. Ha kakoii cTaguu MPOSKTHPOBAHHUS JCJIACTCS OIICHKA BO3JICHCTBUS HA OKPYKAIOIIYIO
cpeny (OBOC) nmpoektupyemoro o0bexTa?

— Ha cTaJuu pa3paboTKu pabouell T0KyMEeHTallHH;

— Ha CTaJMH COCTABJICHUS CMETHOW JOKYMEHTAIUH;

— Ha CTaJUU NMPEANPOEKTHOIO 0OOCHOBAHMSI NHBECTULIUN B CTPOUTEIBCTBO

0o0BEeKTa.

19. Kakoii caMbIii BaKHBIH 3Tall MOArOTOBKH padoyeil JOKyMEeHTaIuu?

— pa3paboTka CMETHOM JOKYMEHTAIUH;

— MOHTaXHasl MPOPabOTKa;

— KOMIIOHOBKa 000py/10BaHUsI.

20. Yro sBnsieTcss KOHEUHBIM PE3yJIbTaTOM MOHTaKHOU IPOPaObOTKHU?

— CMETHasl JOKYMEHTalU:

— YepTeKHU TPYOONpPOBOJHON OOBS3KM TEXHOJIOTMYECKOTO OO0OpYyIOBaHUS U OOBEKTa B
LEJIOM;

— CUTYallMOHHBIN MJIaH.

2 OBOPYIOBAHHUE

IpakTuyeckoe 3ansaTue Ne 5. TPEBOBAHUSA K BIBOPY ObOPYJIOBAHUS.
OBOPYAOBAHME XUMHNYECKHUX ITPOU3BOJACTB

COZAEPXAHUE 3AZ1AYUN BbIBOPA U IITPUMEHEHUA OBOPYJIOBAHUSA. Jlro06oii
TEXHOJIOTHYECKUM TPOLECC OCYIIECTBUM TOJIBKO TPU HAJIUYHUU COOTBETCTBYIOUIETO IO THILY,
KOHCTPYKIUH U TapameTpaM o00py10BaHUs.

OnHOM M3 INIaBHBIX 3aJjad HWHXXEHEPa-TEXHOJIOTa MO3TOMY SBISETCS MpaBUIbHOE (T.€.
COOTBETCTBYIOILIEE CTOSIIIEH MPOU3BOJCTBEHHOM II€JM) MCIOJIb30BAaHUE TEXHOJIOIMYECKOTO
oOopynoBanusi. Vcrnonb3oBaHWEM HHEPreTHYECKOro, TPAHCIOPTHOIO, BEHTHJIALIMOHHOTO,
BOJIOCHA0KAIOIIET0, YIPABISIONIET0 00OPYIOBaHUS 3aHMMAIOTCSI CHEIHAIMCThI-CMEXHUKU:
MEXaHUKH, SHEPTeTUKU, KHOePHETUKU. TEeXHOIOT SBISIETCS ISl BCEX CBA3YIOLIUM 3BEHOM.

3a/iaya UCIOJIb30BaHMSI TEXHOJIOTHYECKOr0 000pyA0BaHNS UMEET JIBa aCIeKTa!

- BBIOOp HOBOTO 00OPYIOBaHUS B XOJI€ MPOCKTHUPOBAHUS;

- IPUMEHEHHE UMEIOLIETrocsl 000PYI0BaHMs ¢ HOBBIMU LEJSIMH: OCYLIECTBIEHHE HOBOTO
Ipolecca Wi U3MEHEHHE YCIOBUM BENEHHUS ACHCTBYIOLIETO NMPOM3BOACTBA, T.€. MU3MEHEHHE
pexxrMa paboTsl 000pyA0BaHUS.
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ACHEKTBI 3TH UMEIOT KaX/blii CBOIO CHEIU(PUKY, OHAKO METOAOJIOI U PEIICHUs 3aauu
B OCHOB-HOM €JIMHA.

TPEBOBAHHMA K OBOPYJIOBAHMIO. Bo Bcex ciyyasx BbIOOp 00OpYAOBaHHS IS
XUMHUYECKHX TPOU3BOJACTB OOYCIIOBJIIEH PSJAOM OUYEBUAHBIX TpeOoBaHMU. DTH TpeOOBaHHS
obycnosiensl cnenudukoit XI1.

1. Ilupouaiimas HOMEHKJAaTypa MNPOAYKTOB. bonbimme paszauuusi ux (U3NYECKUX U
XUMHUYECKHX CBOUCTB. JKEcTkue TpeOoBaHUs K KaUeCTBY KOHEUHOW IPOAYKIIUH.

2. I'pomaHOE MHOTOOOpa3ne OCYIIECTBIISIEMBIX POIIECCOB; CIIOKHOCTh U3 MEXaHH3MOB.
Bbicokass ~ moTeHIuManpHas ~— ONAcHOCTb  IPOLIECCOB,  OOYCIIOBJIIEHHAass  TOKCHYHOCTHIO,
B3pbIBOIIOKAPOOIIACHOCTBIO UM arpecCUBHOCTBIO  CPEll, 3HAYUTEIbHBIM SHEPreTUYECKUM
MOTEHIIMAJIOM MPOIECCOB, UCIIOJIB30BAHMEM TEMIIEPATYp OT - 50°C no + 650°C u maBienuii 10
20 MlITa.

3. XKeécrtkue TpeOboBaHMSI K TOUHOCTH COOJIIOAEHUS TEXHOIOTNYECKUX I1apaMeTpOB.

4. JXécrtkme TpeOoBaHMS K KOPPO3HMOHHOW CTOMKOCTM M YHUCTOTE ammaparypel U
pacXolHBIX MarepualoB. Bo MHOIMX ciay4yasX aHaJIUTUYECKHE METOIbI  IO3BOJISIOT
oOHapyXKuBaTh HeXenarenbHble npuMmecun B KonmdectBe (10-3...10-5)%, uto dopmupyer
TpeOOBaHUs K CTENEHH 3arpsi3HeHMs CyOCTaHIMM, HanpuMep, MpoayKTamu kopposuu. [Tostomy,
KaK MpaBUIIO, aHTUKOPPO3UOHHBIE TpeboBaHus B XII mo cymecTBy xéEctye, yeM B OOJIBIIMHCTBE
Jpyrux oTpacieil XMMU4ecKoi npombliieHHocTU. (Henb3st He OTMEeTHTh, UTO 3TH CleLUalIbHbIE
TpeOOBaHUS YCTaHABJIMBAIOTCS CIELUAIMCTaMU B IIpollecce IyCKa U 3KCIUlyaTaluu
IPOM3BOJCTB, T.€., Cyrybo smmupuyecku. OTpaciieBbIX HOPMATHUBHBIX JIOKYMEHTOB, KO-
TUQGHUIHUPYIONINX OIBIT M HAYYHO 00OCHOBBIBAIOIIMX TAKOBBIE TPEOOBAHUS, 1O CHX ITOp HET).

5. Orpomuas u unteHcuBHO [Ha (10...15)% exerogHo]| oOHOBIsieMass HOMEHKJIATypa
npoaykiuu. llupouaiimmii  auana3oH MacmTa0OB/MOIIHOCTEH MPOW3BOJICTBA: OT JIOJIEH
Kujorpamma (OIbITHOE IPOU3BOJICTBO) 10 THICSIY TOHH B TOJ.

OTu 00CTOATENHCTBA O0YCIOBIUBAIOT PSIJI CIEICTBUM.

5.1. JloMMHHpOBaHUE NEPUOANYECKUX MpoLeccoB (cBblie 97%).

OTH Tporeccsl UMEIOT psil ocobenHocTell. OHM MPUHIUIHAIBHO HECTAIIMOHAPHBI — MX
IapaMeTpsl MMOCTOSHHO MEHSIOTCS BO BpeMeHHU. Kaxaas TeXHoJornyeckas Mnpouenypa Kaxiaon
TEXHOJOTMYECKON olepaluu Jo00W CTaaud MPOU3BOJACTBA BO BCEX TEXHOJOTUYECKUX
nporeccax MpoTeKaeT OTJIMYHO OT JPYruX, (OopMUpYS CIOXKHBIH MHOTOPEKHMHBIN
TEXHOJOTHYECKHUH LUKI Ha Ka)KJJOM CepUH BBIITyCKa MPOAYKIUH.

IIpu sTOM pAn mpouenyp W omepanuuil TEXHOJOTHYECKUX LMKIOB Pa3HbIX annaparoB U
YCTaHOBOK NEPEKPHIBAIOTCS — B OCHOBHOM IPU OCYILECTBICHHUM 3arpy30K U Mepeiadd ChIpbs U
MOJIYTIPOTYKTOB.

5.2. IlpumeneHne MHOroQyHKIMOHAIBHOIO oOopynoBaHus. B HambGombiielr mepe 3T0
OTHOCHTCS K peakTopaM U MacCOOOMEHHBIM ammapaTaM.

5.3. HecranuoHapHOCT M MHOTOPEXKHMHOCTH IPOLIECCOB, pPa3HOOOpa3ue CBOMCTB
HOJYIPOAYKTOB 00YCIIOBJIMBAIOT TEXHUUECKYIO CIOKHOCTh YIPABICHUS MPOLECCAMU € TTO3ULIUI
AQHAIUTUYECKOT0, METPOJIOTHYECKOI0 U KHOEPHETUYECKOT0 00eCIeYeHH .

Bri6op u onpenenenue pexuma padboTsl 000py10BaHUS MPOU3BOIAT HA OCHOBAHUU psijia
TpeOOBaHM, KOTOPHIE YCIOBHO MOXHO pa3JeluTh Ha 00s3aTeIbHBIE TpeOOBaHUS U TPeOOBAHUS
ONTUMAJILHOCTHU IIPOLECCA.

OBA3ATEJIbHBIE TPEBOBAHUA.

1. be3onacHoe BesieHUE MpoIiecca.

O6opynoBaHre BO BCEX TEXHOJOTMYECKMX pEXKHMax JOJKHO  BBIIEP)KUBATH
KOPPO3MOHHOE JEWCTBHE CpENbl, TEMIIEPaTypHBIH pPEXKHUM, JaBJICHHUE, CTaTHYECKHE U
JUHAMUYECKHE Harpy3kH, ObITh F€pMETHYHBIM, 3alIMILIAThH JIOAEH OT BpPEAHBIX BO3AEUCTBUI
¢du3nueckux mosuei.

2. [TonyyeHne NpolyKTa YCTAHOBJIEHHOI'O Ka4yeCTBa.

B nepByio ouepenp 31eCch BaXXKHO TO, YTO KOpPPO3Usl JIOJKHA OBITH HACTOJIBKO
HE3HaYUTeNbHOM, YTOOBI 00pa3yroluecs NpUMeCH He YXYIIININ KayecTBa MPOTyKIHH.
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3. Kpome Toro, momkHO OBITH 00ecriedeHo 3P GEeKTUBHOE BBIICTCHNE U OYMCTKA 1IEJIEBBIX
MPOIYKTOB: IPOBEJICHUE MPOMBIBOK, Pa3TOHOK, COPOITMOHHON OYMCTKH U T.JI.

TPEBOBAHUIA OIITUMAJIBHOCTMU.

4. MakcuManbHas MPOU3BOIUTEIHLHOCTb, MAKCUMAIbHBIN BBIXO/I LIENIEBBIX MPOAYKTOB.

5. BO3MOKHOCTh MaKCUMAaJIbHOM MEeXaHU3allMu U aBTOMAaTH3alMH MpoIliecca.

6. ObecrieueHNe MUHUMATTBHOM MaTEPHUAaIo- U SJHEPTOEMKOCTH IpoIiecca.

7. MuHMMH3aIMs KOJUYECTBA OTXOJ0B. MaKCHUMajabHOE HCIOJIb30BAHUE BTOPHUYHBIX
MaTepuanbHbIX pecypcos (BMP).

8. Y106CTBO 3KCIUTYaTallMK, JOITOBEYHOCTh U PEMOHTOIPUTOIHOCTD.

9. BO3MOXHOCT, TIPHUMEHEHHS B pPa3HOOOpa3HBIX YCIOBHSX; T.e. MaKCHMalIbHO
BO3MO)KHAs TEXHOJIOTHYECKasi THOKOCTh ITPOU3BOJICTBA.

10. MuHMMaTBHAS CTOUMOCTD TPHOOPETEHUS, MOHTAXa U YKCIUTyaTaIlii 000PYIOBAHHUS.

TpeboBanust 6e30MacHOCTU MPOAYKIUU U pabOT SABJISAIOTCS oOmeTexHnyeckumu. OHU B
JIOCTATOYHOM Mepe U3JIOKEHBbl B PYKOBOJSAIIUX JIOKYMEHTaX — KaK HAIMOHAIbHBIX, TaK H
MPUHATBIX MEXIyHapoaHbIMH oOs3aTenscTBaMu Poccum  (OIIBIIBXII-98; I1YD-96; cucrema
HIIB, IlpaBuna xotno-nagzopa, cuctema CAHIIuH, cucrema CHull; IlpaBuna Pagnannonnoit
0e30IacHOCTH; CHCTeMa CTaHJapTOB W HopMmaied wmammHocTpoeHus; CodexAlimentarius;
cucrema ['OCT P; cucrema I'OCT 14000 u T1.1.).

TpeboBaHusi ONTUMATBFHOCTH OTYACTU TAK)KE BBITEKAIOT M3 OOIIETEXHUYECKUX IMPABHIL
Ho oHu B OCHOBHOM JOJIKHBI OBITH cHOpMyTHUpOBaHB B 3aJlaHMM Ha NPOEKTHUPOBAHHE U
HcxoaHbIX TaHHBIX.

OBIIIAA  OLEHKA  METOAOJIOTMM  BBIBOPA U [NTPUMEHEHUSA
OBOPYJIOBAHHUA. B nenoM MOXHO CKa3zaTh, YTO, HECMOTPS Ha pa3jiMyuvs B Ha3HAYCHUU
000pyI0OBaHHS ¥ TPOMAIHOE pa3sHOOOpa3We THUIOB KOHCTPYKIMH,  CYIIECTBYET oOmas
METOJI0JIOTHS BEIOOPA U OLIEHKH YCIIOBUN MIPUMEHEHUS.

OO6mre UCXOIHBIC MOJOKEHUS, HA KOTOPBIX OCHOBBIBAETCSI 3TA METOJI0JI0THsl, TAKOBBI:

1. CnemoBanue oOmKMM TmpaBHiaM O€30MaCHOCTH; TPEOOBAHUSM TEXHUYECKOTO U
HKOJIOTMYECKOTO 3aKOHOIaTENIbCTBA.

2. Yuér obmux TpeboBaHUN K O0OOPYAOBaHHI0O B XHUMHUYECKHX IPOU3BOJCTBAX H
nokasareseit 3ppeKTUBHOCTH €ro padoTHI.

3. Y4€r u moHMMaHUE CUCTEMbl TEXHMUYECKUX XapaKTEPUCTUK OOOPYIOBAHUS U MPaBUII
€ro 3KCIUTyaTaluH.

4. CopepxkaHwe  3aJa4yd  TEXHOJIOTa-MPOEKTUPOBILIUKA:  TEXIEPEBOOPYKEHUE,
PEKOHCTPYKIUS WJIM HOBOE CTPOUTENIHCTBO.

5. Konkpernsle TpeOoBaHus 3aiaHus Ha TPOEKTUPOBaHHWE U YCiIoBHUS MCXOTHBIX
JTAHHBIX:

- BU/I ITPOLIECCA — HEMPEPHIBHBIN WM MEPUOANYECKU;

- MOIIIHOCTb MPOU3BO/ICTBA;

- KJIaCC OMAacCHOCTH MPOEKTHUPYEeMOro Tmporecca (KOppO3UOHHBIE, TOKCHYECKHE,
B3PBIBOIIOKAPOOIIaCHbIE CBOMCTBA BEILIECTB U MaTepUaloB, KOJIMYECTBO OMACHBIX MaTEpPHUAJIOB);

- cuctema (HOpMBI U TpaduK) MIAHOBO-TPEAYNPEIUTEIHHBIX PEMOHTOB;

- WCIIOJIb3YEMbI TEXHOJIOTUYECKUN METO/I;

- HOPMBI ~TE€XHOJIOTMYECKOTO peXKMMa Ha BCEX CTaAMsIX M  ONepalusx
(MaTepuanbHBIN OanaHC, MOPSJOK 3arpy3KH-BBITPY3KH pPEareHTOB, TEMIIEPATYPHBIC PEKUMBI
MPOLIECCOB, BO3/IEUCTBUE BHEITHUX MOJIEH U U3TyUYEHUN).

TPEBOBAHHKA K OBOPYJIOBAHUIO U TTOKA3ATEJIN DOOEKTHUBHOCTU ET'O
PABOTBI.  CymiecTByeT psii OCHOBHBIX XapaKTEPUCTHK M TpeOOBaHUil, NMPEeIbIBISIEMBIX K
TEXHOJIOTHYECKOMY OOOPY/IOBAaHMIO B XUMHYECKHX IPOM3BOJCTBAX (B MEPBYIO OYepenb — K
peakTopam).

1. Ilpouzsooumenvrocms - KOINYECTBO MPOAYKTA, OJy4a€MOTO B €TUHUILY BPEMEHH.

IT = G/t [kr/c; xr/4; T/4] — MaccoBas, (2.1)
1= V/ 1 [ M%c; M3/4] - 06BéMHAsL.
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rae G, V - KonuyecTBo MPoIyKTa B MACCOBOM MM 0O0BEMHOM U3MEPEHHH;

T - BpeMs.

Kak  mpaswuio, cienyeT  CTpEeMUTbCA K JOCTWKEHHIO  MaKCHUMaJIbHOU
IIPOU3BOIUTEIILHOCTH.

B nepByto ouepenp 3TOro MOXKHO JOOUTHCS YBEIHMYEHHEM pa3MepoB ammapara. OgHako
HY)KHO MOMHHUTb, YTO 0€3 3HAYUTEIHHOTO YCIOKHEHHS KOHCTPYKIIMU 3TO BO3MOKHO JIHUIIb B
onpeAeNnéHHBIX IMpeneiax; MpU OSTOM CHIDKAETCs yJelbHas MOBEPXHOCTh TeEIIooOMeHa,
BO3pacTaeT sHepronorpediienue anmnapara. Kpome Toro, Bceraa pactyTt rabapuTsl, Macca, lieHa |
CTOMMOCTb 3KCIUTyaTallul PeaKkTopa.

[ToaTomy cienyet uaTH MyTEM MOBBIIICHUS MHTCHCHBHOCTH Pa0OTHI peakTopa.

2. Unmencuenocms - KOJIMYECTBO IMPOJYKTa, IMOJIYy4aeMOTO B EAMHUIY BPEMEHHU C
eMHHMIIBI pa3Mepa padoueii 30HbI 000pyIOBAHUSI.

Jl1s 06bEMHBIX anmapaToB:
v=I1/Vp=G/Vp [kr/m*c; kr/m>"u; T/M3-u]-maccoas (2.2)
Iv=T1/Ve =V/ Vp [ c¢}; ul] - 0ObéMHAsL.
J171s1 TOBEpXHOCTHBIX aIapaToB:
Is =TI/Vp = G/ Sp *1 [kr/M° ¢; kr/ M°u; T/ M>4] — MaccoBas (2.3)

Is =I1/Vp = VISp [ c; ul] - 06bEMHAs.
rae VP, SP - pabounii 006€M ninu pabodasi MOBEPXHOCTh PEAKTOPa.

NHTEeHCUBHOCTH 3aBUCHUT OT: KOHCTPYKTMBHOTO THIIA ariapaTa, MEXaHuW3Ma Ipolecca,
pearn3yeMoro MakpOKHHETHYECKOTO pPEXHMMa, TeMIIepaTypHOro pexuma IMpoliecca; crocoba
1oJa4u M OTBOAA MpOoAyKTOB. CiemoBarenbHO, HHTEHCH(PHUINPOBATH PadOTy MOXKHO 3a CUET
ONTUMM3AIMKA TEXHOJIOTMUECKOTO pexuma Ipolecca M 3a CYET MpaBHWIBHOTO BBIOOpa
KOHCTPYKLUHU 000pYyI0BaHUS.

3. Makcumanvuas cenekmusHoOCms U 8bIX00 Yene6o20 npooykma. IDTO eBa JI1 He CaMblii
BaXHBIM KpuTepuid AS(P(HEKTHBHOCTH pabOThl peakTopoB. JlocTuraercs Takxke 3a CUET
ONTUMM3AIMKA TEXHOJIOTMUECKOTO peXuma Ipolecca M 3a CYET MpaBWIBHOTO BBIOOpa
KOHCTPYKLIMU PEaKTOpa.

4. Munumanvrnoe sHepeonompebneHue. DHEPro3aTpaTbl OMPEIENAIOTCS B OCHOBHOM
PEXKUMOM JBUKEHUS CPEAbl, YCIOBUSMH MEPEMEIIMBAHUS U TEIUIOBBIM OalaHCOM IMpoIlecca.
CHM3UTh BHEpro3arpaTl MOXKHO 3a CYET ONTUMH3ALUUMU TEMIEPATYPHOTO  peXKUMa,

UCIIOJIb30BAaHUSl  TEIUIOTHI,  DK30TEPMUYECKUX  MPOILIECCOB,  MPAaBUIBHOIO  BBIOOpA
DHEPTOHOCUTEIICH.
5. Vnpaensemocms - pocturaercs ontummzanueil  (YOpOLIEHHMEM CTPYKTYpBI)

TEXHOJIOTHYECKOTO peXHMa M oOecliedeHneM HeoO0XOAMMOro YpOBHS aBTOMAaTH3aIUH
yhpaBieHHs nporeccoM. BaxkHbIM acIEKTOM 3TOH MPOoOIeMbl SBISETCS MaKCUMallbHask IPOCTOTA
U Yy100CTBO TEXHUYECKOTO 00CTyKUBaHUs 000py10BaHuUs, T.€. (PAKTOP SPrOHOMUYHOCTH.

6. Haoéxcnocmov u bezonacnocms - 00€CTICUNBACTCS B TMIEPBYIO OYepelb KOHCTPYKIUEH
anmnapara, a TakyKe CpeJICTBaMH YIIPABJICHNS U aBTOMAaTUYECKOM 3alllUThI ITpoLiecca.

7. Munumanvuvie SKOHOMUYECKUE — U30EPIUCKU  U320MOGNEHUS,  MOHmMAdCA U
aKcnayamayuyu. DKOHOMHUYECKHE XAapaKTEPUCTUKH KaK TAaKOBBIE SIBISIOTCS  CJIEICTBUEM
HalJICHHBIX TEXHUUYECKUX DPELICHHUM, HO C JAPYrol CTOPOHBI, SKOHOMUYECKHE BO3MOXXKHOCTH B
00JIbIION Mepe MPeIoNPeAEISIIOT TEXHUYECKHUE PEIIeHUS.

OcHoBHBIE (PaKTOPBI, OTIPEIETSIONMINE BHIOOP 000PYyI0OBAHHUS.

1. ®U3UKO-XUMHUYECKHE:!

- IpUpPOJA, MEXaHU3M M TUHAMHKa IIPOIecca;

- arperatHoe M (a30BO€ COCTOSHUE CpeAbl (PAacCTBOPEHHWE WM BBIIEICHHUE TBEPIBIX
MIPOJYKTOB, Ta30BbIACNIEHUE, SMYJIbTUPOBAHUE )KUJIKOCTEH);

- KOPPO3HOHHAs aKTUBHOCTh PEAKIIMOHHOMN MacChl;

- TEIJIOBOM PEXUM; HHTEHCUBHOCTH BBIJI€TIeHUs (ITOTJIOLICHHS ) TEIUIa;

- HeoOxonuMocTh ucnonb3oBaHus dyunctod sHeprun (MK- u CBY-anmapatrsl u
($OoTOXMMHUYECKHE PEAKTOPHI UMEIOT crielu(pUUecKre KOHCTPYKTUBHBIE YEPTHI).
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2. TeXxHUKO-9KOHOMHUYECKHE:!

- MOTEHIMAJIbHAsT OMACHOCTH Mpoliecca U HEOOXOIUMOCTh €T0 3aIIHUTHI;

- MaTepHalbHBIN OanaHc mpolecca;

- TNPOEKTUPYEMBIl  peXHUM  pabOTHL:  MEPUOAMYECKHH,  MOJYNEPUOTUIECKUH,
MOJIYHENPEPHIBHBIN, HEMPEPHIBHBIN;

- BpEMEHHas OIpeAeIEHHOCTh TEXHOJIOIMUECKOTO pexuma (B IIEpBYI0 OYEPE]b
TEIJIOBOT'0): CTallMOHAPHBIN UM HECTAIMOHAPHBIN;

- TOCTHYKEHUE MAKCUMAJIbHOM CEJIEKTUBHOCTH IIPOLIECCA U BBICOKOTO BBIXOJIa MPOIYKTa;

- BO3MOXHOCTh COBMEILIEHHUSI HECKOJIbKUX OTIepaluii;

- obecrieueHre MaKCUMAIIbHOM MHTEHCUBHOCTH pabOTHI armnapara;

- p&XKHUM TeIr1000MeHa U MPUMEHsIEMbIe YHEPTOHOCUTENH;

- SPrOHOMHUYHOCTb:

- MOUIHOCTh CO37]aBaeMOro (MOAEPHUZHPYEMOI0) MPOU3BOJCTBA U THUI CO3JaBacMOM
XTC: unauBuyaibHast, COBMEIIEHHAS, MOOMJIbHAS;

- 5KOHOMHUYECKHE PECYPCHI: MPU MPOUYHUX PABHBIX YCIOBUAX CIEIYET UCIOJIb30BATh OoJiee
nenéBoe 00opyaoBaHueE.

JleiicTBre 3TUX (aKTOPOB U COOTBETCTBYIOIIME TpeOOBaHUS MPOTHUBOPEUUBHI. [loaTOMy
BbIOOP 000PYAOBAHUSI BCET/AA OCYILIECTBIIAETCS HA OCHOBE KOMIIPOMHCCHOI'O PELLICHHUS.

AJI'OPUTM BbBIBOPA OBOPYJIOBAHUS XTII.

Otpaxaet BClO Mpoleypy BbIOOpa ammapaTta B X0Ji€ IPOEKTUPOBAaHUA. TEXHONIOT 3/1€Ch
BBITMIOJHSET CaMylO0 CIIOKHYIO M OTBETCTBEHHYIO 4YacTh cBoeill paboThl. OT pe3ynbTaroB eé
3aBHCHUT NMPABMWILHOCTH ¥ (P (PEKTUBHOCTH BCEX MOCIEAYIOMINX MPOSKTHBIX PEIICHUI.

OcHoBHbIE 3TaIbl padOTHI.

1. AHanu3 3a7jaHusl ¥ UCXOTHBIX JTAHHBIX.

2. [TocTpoeHue HUKIOTpaMM — rpapuKoB, OTPAKAIOIINUX a) CHHXPOHHU3ALUIO PAOOTHI
anmapaTroB Ha pa3HbIX CTaAMSIX Ipolecca BO BpeMEHH U 0) (PU3MUYECKOE COCTOSHUE KaXJI0TO
amnmapara.

3. Pacuér konmmuectBa UMKIOB (cepuii IPOM3BOJCTBA) HAa BECh BBINYCK U
CpeIHeCyTO4YHOM MomrHocTu. Pacuér MartepuanbHoro OamaHca omepanuu (cepust s
NEePUOANYECKUX U €IUHUIIA BPEMEHU JJIsl HEMPEPBIBHBIX MPOLIECCOB).

4. Onenka TpeOOBaHUH K anmapary.

S, [IpenBapuTenbHblii  BBHIOOp ammapaTa IO MaTepUHaJbHOMY OallaHcy U
TpeOOBaHUSIM.

6. Pacuér (moBepouHblil) mnapaMeTpoB HWHTEHCHUBHOCTH HIpolecca U  OIEHKa
COOTBETCTBUS UX TpeOoBaHUAM 3aJaHUs (COOTBETCTBHE anmapara).

7. BripaboTka TEXHHYECKMX U TEXHOJOTHUYECKHX pPEIICHUH I10 JOOCHAIICHUIO
anmapara ¥ yTOYHEHHUIO pexXHMa Impoliecca.

8. [TpunsTHE KOMIUIEKCAa OKOHYATEIbHBIX pEHIeHUH AJi1 pabodero mpoeKTa.

IIpakTyeckoe 3anaTue Ne 6. TEXHOJIOI'MYECKASA KJIACCUPUKALIUA
OBOPYAOBAHUA

OO6opynoBaHne NPUMEHSIOT (M BEIOMPAIOT B MpOLECCE MPOSKTUPOBAHUS) B COOTBETCTBUU
C €ero TEXHOJIOTUYECKUM Ha3HaueHueM. I[lo3ToMy mOJ€3HO TPOBECTH HEKOTOPYIO
TEXHOJIOTHYECKYIO Kjaccu(ukanuio o00pyloBaHMs,; OHAa HE MOXET COBMNAAaTh HU C
KOHCTPYKTUBHOM KJlaccupUKanued, MPUHATON MAaIIMHOCTPOUTENIMU, HU C TEOPETHYECKON
knaccugukarueit [TAXT.

Krnaccudukanuys BKIIIOUaeT 1eCATh OCHOBHBIX KIIACCOB.

1. PeakuonHO-MaccooOMeHHOE 0060py10BaHHE (pPEaKTOPHI)

BbeccriopHo, peakTopbl CyTh TJIaBHEMINWNA KJIaCC XMMHUYECKOW amnmaparypbl. OHAKO, B
peanbHbix XTIl Xumuueckue peakMM BCEra CONPOBOXKIAKOTCS IPOLECCAaMU  TEIIIO-
MaccooOMeHa (a TakXke TMepeMeIIeHuEeM Cpeibl, MOTJIONIEHHEM W HCIyCKaHUEM H3IyYeHUH U
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UHBIMU  (U3MYECKHUMH SIBICHHUAMH). B KauecTBe peakTOpPOB HCIONB3YIOTCA T€  Ke
MaccoOOMEHHbIE anmnapaThl.

YcnoBHOCTH B TOM, UYTO, OECCIIOPHO, CYIIECTBYET MHOIO IPOLIECCOB TEIIOo-
MacoooOMeHa, He OCIOKHEHHBIX XUMHUYECKUMH PEAKIIUSIMHU.

Croma  OTHOCSTCS:  PEaKTOphl,  KPUCTAIU3AaTOPbI;  TUCCOJBBEPHI;  BBIMAPHBIE,
TUCTHIUISIIMOHHBIE W PEeKTU(UKANMOHHBIC amnmapatel; adcopOepbl u ancopOepsl (B T.4.
TEXHOJOTMYECKHEe  XpoMartorpadpl);  HMOHOOOMEHHUKH;,  MeMOpaHHBIE,  JJEKTPO- U
MarHuTO()OPETHUECKUE aIMapaThl.

2. TermmooOMennoe o6opynoBanue. COOCTBEHHO TEIIIOOOMEHHUKH OOIIET0 Ha3HAYEHUS.

3. XonoaunpHoe 000pYyAOBaHHE.

4. CymmunbHoe obOopynoBanue. Cylika mpeicTaBiseT crnequpuyeckuil mo MexaHu3Mmy,
oopMIIeHHIO, TPEOOBaHUSM OE30MACHOCTH M 3HAYCHUIO Ki1ace mporeccoB. [ToaToMy BeIHECEHHE
CYILIWJIOK B OT/EIbHBIN KJIacC 000PYy10BaHMs BIOJIHE OMPAaBAAHO.

5. CenapanonHoe oOopyznoBanue. OOGOpyIOBaHUE THUAPOMEXAHUYECKOTO pa3JesCHHS
FeTepOreHHBIX CcUCTeM. HamopHble, BakyyMHble M  HAalOPHO-BaKyyMHbIE  (UIBTPHI;
ocaauTeNbHble W (UIBTpYIOUIHE LEHTPU(DYTrH; HEHTPOOESKHBIC KHUIKOCTHBIE CEnapaTophl;
dopeHTHiiCKHE COCY/Ibl; OTCTOMHHUKH U >KaTIO3UIHBIC MbUICYJOBUTENHN; IUKIOHBI, IPOXOIHBIE
Cermaparopbl ¥ TUAPOUMKIOHBI, DJEKTPOCTATHYECKUE (UIBTPBI-CENapaToOpbl; MAarHUTHBIC
cenapaTophl.

6. [osupoBaibHOEe oOOpymoBanue. Jlo3upoBaHue, a TakKe U3MEPEHHE U YUET
KOJIMUECTBA BEIIECTB U MAaTEPHAJIOB — OCOOBIM U OYEeHb BaXKHBIM BHUJ OMNEpalis B XUMUYECKON
TEXHOJIOTHH. DTH OIepaluu OCylecTBIsA0TCs Kak cpeactBamu KUIIMA, Tak u cienranibHbIMA
BUJIaMH TEXHOJOTHYECKUX MAIIMH U anlapaTos.

Croz1a OTHOCSITCS: BECHI; BECOBBIC J03aTOPBI C aBTOMaTaMHU U MEXaHW3MaMH OTCEYHOTO,
[ITF030BOT0, BHOPAIMOHHOTO, IIHEKOBOI'O THIIOB; IOPIIHEBBIE, IUIYHXKEPHbIE, MEMOpaHHBIE,
NEPUCTATBTHUECKUE JTO3UPYIONINE HACOCHI M HACOCHBIE arperaTsl; IIMPHIIEBHIC J03aTOPHI IS
HATIOJTHEHUS aMITyJl, MepHbIe cocyabl (MepHukn). Crenuduka 3Toro 060pya0BaHUs B TOM, YTO
OHO OTHOCHUTCS K CPEJCTBaM U3MEPEHUS U MOJUICKHUT METPOJIOTHUECKOMY HaI30pYy.

7. MexaHuKo-TeXHOJOTHYEeCKOoe obOopyaoBanue. M3menpuuTenbHOe:  APOOUIIKU;
JIE3UHTETPATOPhl M JUCMEMOpaTophl; MedbHHIBL. Kiaccupumupyromee: cuta W TPOXOTHI.
@dopMoBaJIbHOE:  TMPEcChl; TaOJETUPYIOIME U TPaHyJIUpPYIOIIME MAIWHBL,  KaJlaHJIpb;
AKCTPYJEPbI; CMECUTENH. Y TTAaKOBOYHBIE: MAIIMHBI M aBTOMATHI.

8. O6opyaoBaHue MEXaHU3AIMM TEXHOJOIMUECKUX mpoueccoB. Ilo mpeumyiecTBy 310
o0opynoBaHue ISl TIEPEMEIIEHUs] TPOAYKTOB M MaTepUaloB: KOHBEHEphl M POJIBTaHTH;
IIHEKOBBIE, JICHTOYHbIE, KOBIIOBBIC, LIEMIHBIE (HOPUM) TPAHCIOOPTEPHI; CHUCTEMBbl MHEBMO- U
THJIPOTPAHCIIOPTA; TeIb(ephl M TUQPTHI, MOIHEMHAKA ¥ KAHTOBATEIH JJISi KOHTEHHEPOB, MaJIbIX
éMKocCTel, MTYYHBIX MaTepuaiaoB U uzaenuil. Ocoboe MecTo 3/1eCh 3aHMMAIOT CPE/ICTBA MaJlon
MEXaHU3aIlMHM: PYYHBIE TEIEKKH W TOABEMHHKH, a TaKKe aBTO- W DIEKTPOKapbl JUIs
BHYTPUIIEXOBOTO TPAHCIIOPTA.

9. O6opynoBaHue TPAaHCIIOPTUPOBKU U XPaHEHUsI IPOYKTOB U MaTEpUaJIOB.

Kunkux: CcOOpPHUKH; MOHTEXIO (MOHXKYChl) M ra3iaudThl; LHUCTEPHBI (B T.4.
ABTOMOOWJIBHBIC U JKEJIE3HOJOPOXKHBIC); Oaku, OOYKH, KAHUCTPHI: OyTHUIM (B T.4. OOIBIION
BMecTUMOcTH — 710 2000 11).

["a3000pa3HbIX: OaNIOHBI; PECUBEPHL; FA3rOJIbACPHI.

TBEprooOpa3HbIX (IUTYYHBIX, KYCKOBBIX, ChITY4HX): OapabaHbl; KOHTEHHEPHI.

3T0 000pyIOBaHKE TT0 MTPEUMYIIECTBY MPECTABISIET COOOM, CTPOTO TOBOPSI, BO3BPATHO-
00opoTHyt0 Tapy. OJHaKO BO MHOTUX CIy4asX 3TO JOCTATOYHO CIOXKHBIE U3JENHs, CoepKalue
YCTPONCTBA TOJIKITIOYCHUSI U KOMMYTAIlUH, & TaK)Ke€ CHCTEMBbI aBTOMAaTH3aIlMH. 3a4acTyl0 OHHU
SBJISIIOTCSL  IUTATHBIMM KOMIIOHEHTAMH TPAHCIOPTHBIX (IIEXOBBIX M CKJIAQJCKHX) CHCTEM.
3Ha4YeHNE UX OYCHDb BEJIMKO, YTO U TIO3BOJISIET BBIACTHUTH UX B OTJCIBHBIN KITacc.

10. Tpy6onpoBogHOE 000PYAOBAaHHE.

Crona oTHOCSTCS:
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- TpyOBI KPYIJIOTO U NPSMOYTOJIBHOTO CEYEHHUs, pyKaBa U IIJIaHTH;

- COGMHUTENILHO-COOPOYHBIE JeTanu — (hiaaHubl, My(QTHl U YIUIOTHUTEIbHBIC JETalld K
HUM;

- KOMMYTALIMOHHBIE JETaJM: YIJbl, OTBOABI, TPOMHWKH, (PUTUHTH, KPECTOBHUHBI,
KOJUIEKTOPBI;

- 3alOpPHO-peryJupylomas TpyOOIpoBOAHAS apMarypa: KpaHbl; BEHTHJIM; KIIAIaHbI,
3aCJIOHKH;

3aJBM)KKH; JIByX- M MHOTOXOJIOBBIE IE€PEKJIIOYATeIH; JApOoccenu; auadparMel u
OTpPaHUYUTENIbHBIE IalOBI M BTYJKHU; IIUOEPHI.

- ucnosnHutenbHble MexaHu3Mbl KUIICA: perynaropbl npsMOro AEWCTBHS; KJIAllaHbI,
3aCJIOHKH, 3a[BUKKH, IEPEKIIYATEIN - C MEXaHUYECKHM, DJIEKTPUYECKHM, ITHEBMO- HU
TUAPOIPUBOIOM.

3 METOJAUKU PACYHETA HEKOTOPOI'O TEXHOJOI'MYECKOI'O
OBOPYJOBAHMUAA

IpakTuyeckoe 3ausaTue Ne 7. PACUET TEIIVIOOBMEHHUKA U PACYET
BBIITAPHOM YCTAHOBKH
3.1 Pacuer Tenyi000MeHHHKA

PaccmoTpuMm  pexynepaTuBHBIA  TEIUIOOOMEHHHK, HAlpUMEp  KOXYXOTpyOudaThIit
TEII000OMEHHUK. Pa3nnyaioT NpoeKTHbIN U IPOBEPOUHBIN pacyeThl TEMI00OMEHHHUKOB.

Llenv npoexmmuoco pacuema — ompenenenue HeoOxomumoin miomamu (F) m pexuma
paboThl TerI0OOMEHHUKA Ui OOecHeyeHHs 3aJaHHOro IepeHoca TEeIUIOThl OT OJHOTO
TEIJIOHOCUTENIS K APYTroMy.

Llenv nposepounozo pacuema — OIpPENEICHUE KOJIUYECTBA IEPENAaBA€MOM TEIJIOTHI U
KOHEYHBIX TeMIIepaTyp TEIUIOHOCHUTEIICH B JAHHOM TEIUIOOOMEHHHKE ¢ 331aHHO¥ miomaabpto (F)
IPY 33JJaHHBIX YCIIOBHSIX €ro paboThI.

OCHOBBI pacyeTOB: YpaBHEHHUsI TEIUIONEPEIauH U TEIUIOBBIX OAIaHCOB.

IIpoexmuulii pacuem mensiooOMeHHUKOS

Hanpumep, 3anmano: pacxon, 1',,7,oaHoro wu3 TeroHocurenet, 1, - Apyroro
TEMJIOHOCUTEIIS.

Pacxon Tenna Q ONpeACIIAICTCA IO OCHOBHOMY YPABHCHUIO TCILIONICPCAAvN:

Q=K-F-AT, (3.1.1)
TETJIOBOM OajlaHC MOXKHO 3amucaTh CJIEIYIOIUM 00pa3oM:
Q= Ll(H1H - lec) = I—z(Hzx _HZH)
(3.1.2)
3mecy L, —pacxonwl Temnonocutenei; H,,, H, — Ha4yanbHas W KOHEYHAss SHTAIIbIHSA

Oonee Harperoro TtermloHocutens; M, ,H, —KOHe4YHas M HayaJbHas DHTAIBIMI MEHeEe

HarpeToro TErIOHOCUTEISI, TO
H=C.-T
C — TeroeMKoCTh Teronocurens npu 7., .
Ecnu  arperaTHoe  COCTOSIHME ~ HE  MEHSETCSA,  TO T, HaXomuTCsA  KakK
cpenHeapudMeTuyecKoe:
Tip =0.5(T;, = T;,) (1=12)

CpenHIOr0 IBIKYINYIO CHily AT, ONpPeIeNsioT KaK CpeHeNorapuMIHIeCKyHo:
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_ AT, - AT,

AT 3.1.3
S (3.13)
AT,
JUTSL MOJICTTH M/I€aJTbHOTO BHITCCHEHHUS.
T T
AT,
AT, T, T
¢ y
= >
TPSIMOTOK MIPOTUBOTOK
Pucynok 2.1
Jns npotuBoToka ypasuenue (1.3) umeer Bua:
AT, — AT
AT, =—2——2 (3.1.4)
v In( AT, )
ATJ'I
AT, +AT

Ecmu AT; ~ AT, ,t0 AT, =

B anmnapartax ¢ nporuBotokoM A7, 0oJblie, YeM B anmaparax ¢ IPIMOTOKOM.

Omnpenenenne kodddunmenTa rermionepenaqdn K:
1 1 &0, 1
—==+) ()+— (3.1.5)
K o T a
3Hauenue (MpUOIMKEHHOE) MOXKHO OpaTh M3 CIPAaBOYHUKOB, WU K€ OMPEIETHUThH

(mpubnMKEHHO) MO KpuTepuanbHbiM ypapHenusam tuna Nu = f(...). ITo ussectneim Q, AT, K

OTIpeNIeNIAI0T MpeIBapuTeNIbHOE 3HaueHue F.

IIpogepounslii pacuem menioooMennuKka

ITpoBepouHsIil pacueT TermI000MEHHHMKA MPOBOASAT IOC]E BbIOOpa THMA U KOHCTPYKIIMU
TemI000OMeHHUKa (HopManu3oBaHHOro). IlpousBoaar yrouneHsslii pacuer «;,K,F Hanee

pacy’
conoctaBinenue F__u F eciu F_ > F  pacder mpekpamaror.

pacu nopm? Hopm pacu

3.2 PacueT BhIMAPHOI YCTAHOBKH
OpHokopmycHoe (0JJHOKPAaTHOE) BhITApHUBaHUE
[Iporecc BrImapuBanus HEMPEPHIBHBIN. MaTepuaibHbIi 0agaHC MO 00IEMy KOJIUYECTBY
MPOJIYKTOB:
L, =L.+W (3.2.1)

. Ke
371ech L,,— Pacxoisl HCXOJHOTO U YIIAPEHHOTO PacTBOPOB, — ;
c

. Ke
W — BBIXOJ] BTOPUYHOTO Mapa, — .
c

MarepuanbHbIii 0ajgaHC IO HEJIETy4YeMY POIYKTY:
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Lo-X, =Le X, (3.2.2)
rae X, . —KOHIICHTPAIHs PACTBOPEHHOIO MPOJIYKTa B HCXOJHOM M YIIADEHHOM PacTBOpE,

Ixr Ha 1kr mpoaykra.

Hckomble Bennuunel: LW, X .

. . XH
Le=byl (3.2.3)
. . XH
W=L.(1- XK)
x, ==X (3.2.4)
L.—W

IIo nByM MCXOIHBIM YPaBHEHUSM TPU BEJIMYMHBI HAUTHU HEBO3MOKHO, II03TOMY OJHOU M3
BEJINYMH, HarpuMep, X . 3aJaeMcsl.
Tennoeout 6ananc

I:.)Hr'f‘l._HHH:I._KHK'FV;/HBH'F[.)HFK'FéH'FéR (3.2.5)

Ke Lo =
3nece D —pacxop rpetomiero napa, — ; H —sHranenus, — ; Q , —10OTepU TEIIOTHI B
c K2

Lo
OKpyXarllyro cpeny, —— ; Q — TelioTra KOHUEHTPUPOBAHUs, PaBHAs TEILIOTE PACTBOPEHUS,
c

HO ¢ oOpaTHBIM 3HaKoM. MHIEKCHl H — HayaJdbHOE, K — KOHEYHOe, BIl — BTOpUYHBINA map, n —
notep, /'K — KOHIEHCAT rPEroLIero napa.

3anuiieM 4acTHBIA Cydald, paccMaTpHBas WCXOJHBIA PAacCTBOP KaK CMECh YIAapEHHOTO
pacTBOpA U UCMIAPSEMOM BIIarv MPHU MOCTOSIHHOM TeMIIepaType KUIIEHUS:

Ly Co T = L C T + WC, T (3.2.6)
rae C,— ylenbHas TeII0eMKOCTb BOBI IpH Temiepatype T, .
Torpa nomyunm:
Q=D(H, — Hp) =L Cp (T = T1) +W(H 11y = C, ) + Q oms* Qo (3.2.7)
|:.)(H r— HFK) —KOJIMYECTBO TCIJIOTHI, BBIACIIAIOIICCCSA B  BBIIIAPHOM  amIaparce Ipu
KoHAeHcanuu D .

Ly C, (T —T,;) —HArpEBAHUE UCXOMHOrO ChIpbst OT 1', 10 T

Kun *

W(H,,, — C,T ;) — TEIIIOTA Ha MCIIapeHue pacTBoputens npu 7', ,

IIpu HeOONBIIOW CTENEHM KOHLUEHTPUPOBAHMS M XOpOWIEH H3OJALMU BBIpAKEHHE
(Q xomy— Q) MAIIO U €l MOXKHO IPEHEOPEYb.

Ecmn npennonoxuts, yro 7, =7,,,,, TO €CTb pacTBOpP IOCTYNAaeT B amnmapar IpU
TeMIIepaType KUIIEHUs, TO

D(H = Cr- T opg) =W (H . = CyT ) (328)
OTCroaa
D :HBH_CBTKI/IH :I'i (329)
W Hr - CFTKOH/Z Ik

r,, — TEII0Ta MapooOpa30BaHHUs;
I, —TEIUIOTa KOHACHCAIMU TPEFOIIETo mapa.
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Ecnu B kayecTBe rperoniero napa MCrnosb3ytoT HACKIIIEHHBINA BOASIHOM Tap, a YapuBarT

BOJIHBI PacTBOp, TO é e DTO O3HAYaeT, YTO HA WCHapeHue 1Kr pacTBOPUTEIIS 3aTpauyUuBACTCS
w

1xr Tpetomero napa. PeansHo, D

—~-1.05-1.15
W

OcHoBHast pacuetHasi opmyia:

TO ecTh napa HeoOxoaumo Oonbine Ha 1.05 -1.15.

Q=F, -K-AT, (3.2.10)

Hckomast BenuuuHa F,, K - KO3(QQHUUUCHT TEIUIONEpeaadyy ONpeenseTcs 0 N3BECTHBIM

i

(popmynam. Boznukaer nmpobieMa pacyeTa IOJIE3HOM Pa3HOCTU TEMIIEPATYD AT, -
Temnepamypuvie nomepu. OOBIYHO B BBIIAPHBIX YCTAHOBKAX H3BECTHBI JaBJICHUS

IPEIOIIero mapa W BTOPUYHBIX IapoB, TO €CTh HUX TeMIepaTypbl. Pa3HOCTb MexAy

TEMIEpAaTypaMy TPEIOLIEr0 M BTOPUYHOIO MAapOB HA3bIBAIOT OOIIEH pPa3HOCTBIO TEMIIEpaTyp

BBIMAPHBIX allapaToB:

AT oy =T =Ty (3.2.11)

OOwas pasHocts Temneparyp AT, CBA3aHa C MOJIE3HON PasHOCTHIO Temmuepatyp AT,

COOTHONLICHHUEM.:
AT, =AT gy — N = A" (3.2.12)

AT, =T, Ty —A—A"—A"=T, T, (3.2.13)

37ech A’ — KOHIIEHTPAIMOHHAs TEMIIEpaTypHast A€PECCHSL.

A" —TuppocTaTHuecKas TeMIepaTypHast JeIPECCHsL.

A" —runpapnuueckas TeMIeparypHas JeIpeCcCHsL.

A' — oIpeIeN AT KaK pasHUIly TEMIIEPATyp KUIEHUsS. paCTBOPa W YMCTOTO PACTBOPHUTEIIS
npu p=cosnst:

A= T 111 (D) =T gyyi(u.p.)
(3.2.14)

Takum oOpazom, Temmeparypa OOpa3yrOIIErocs MpH KHUIICHHH PAacTBOpPa BTOPUYHBIX
apoB HIDKE, YeM TeMIIepaTypa KHIIEHHSI CaMOT'0 PacTBOpa, TO €CTh YaCTh TEMIIEPATyp TEPSeTCs
OECITOJIC3HO.

A" XapakTepu3yeT IMOBBINICHHE TEMIIEPATYPhl KHIIEHHS pPacTBOpa C YBEIHMYEHHEM
THJIPOCTaTUYECKOTO JaBieHus. OOBIYHO MO BBICOTE KHIISATHUIBHUKA OIPEIENSIOT CpeIHee
JIABJIEHHE, U JUISL 9TOTO NABJICHAS ONPE/IENAIOT CPEHIOK0 TEMIIEPATYPY KUIeHus pactsopa 7, .

Pase - 9H

pcp :pa +T (215)

3[4eCb p, — AAaBJICHHUE B almapare, O, . — INIOTHOCTb HapO)I(I/I,[[KOCTHOﬁ CMECHU (pnm =p.. ),
2
H —BBICOTa KUIIATUIBHBIX Tp}/'6
14
A'=T —T,, (3.2.16)

cp
rae T, —TeMIeparypa KUMeHus pacTBopa mpu p =p, ., I ;; — TeMIepaTypa BTOPHYHBIX [1apOB

Ipu JaBJCHUA P, .

m v
FI/I,Z[paBJ'II/IquKaH TEMIICpAaTypHad JCTPCCCUA A CBs3aHa C TIOTCPCU JaBJICHUA
HACBINICHHBIX BTOPUYHLBIX IMAPOB IIPU MPOXOXKIACHUN YCPE3 KaIJIEOTOOMHUK U IIpu IBUKCHHUU I10
pr60np0Bo;[aM. HpI/I CHUXXCHUU NABJICHUSA MaAaCT TCMIICPATypPa HACBIIICHHOTO Iapa.

MpaxTuyeckoe 3ansiTue Ne 8. PACUET OTCTOMHUKA
3.3 Pacuyer oTcTOMHUKA
IIporiecc OTCTAaMBAHMS OCYIIECTBISETCS B HAMOONEe TPOCTHIX B KOHCTPYKTHBHOM
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OTHONIEHUHU ammaparax - OTCTOMHHUKaX. /[BMKyIllel CHIIOW B 3TOM Ciydae SIBISETCS Pa3HOCTb
yIIeNbHBIX BECOB YYacCTBYIOLIMX B oTcTamBaHuu ¢a3. s cucreMm “ras - TBepaoe Teno”, “ra3 -
JKUIKOCTL” OHA OTHOCHUTENLHO OOJBIIE, YeEM I CUCTEM “JKHIKOCTb - )KUIKOCTD U “JKHIKOCTh -
TBepAoe Teno”. MaloCcTh BETUYHHBI JBUXKYIICH CHIIBI IPU OTCTAaWBAHUU OTPAHUYHMBACT 00JIACTh
MPUMEHEHHUS OTCTauBaHUA U €r0 YPPEKTUBHOCTD.

B TpOMBIIUIGHHOCTH OTCTAaMBaHUE MPHUMEHSIOT Ui TPyOOW OYHCTKH Ta30B, JUIS
CTYIICHUS CYCIICH3HH, UId pa3fesieHus dMYJIbCHM (B OCHOBHOM HEe CTOWKHX). OTcTamBaHHE
IPUMEHSIOT 4acTo AJIs MPEABAPUTEIbHOIO pa3JIEIeHUs HEOJHOPOIHBIX CPEll, YTO YACLIEBISAET
OKOHYATEJIbHOE TOHKOE pa3JielieHne 0oJiee CI0KHBIMH CIIOCO0aMH.

[Tpu oTcTamBaHUM KOHIEHTPAIMS TUCIEPCHOM ()a3bl B CIUIOIIHON JOCTATOYHO BEIUKA U
IPOMCXOUT CTECHEHHOE JBMKEHUE YaCTHII, IIPH 3TOM CKOPOCTh CTeCHEHHOro aBrkeHus Woc,c

MCHBUIE CKOPOCTHU CBO60,Z[HOFO OCaAXIACHUA Woc. CKOpOCTB CTECCHCHHOI'O ABHMXXCHHA 3aBUCHT

TaKXKe OT 00bEMHOW J0JM CIUIOMIHON (a3bl €. [Ipu cTeCHEHHOM IBM)KEHUHM TBEPIBIX YACTHII,
HarpuMmep, g CYCIIEH3UHM U Kamenb KUAKOCTH - JUIsl OMYJIbCHM, BO3MOXHO HX
CONPUKOCHOBEHHWE M O0pa3oBaHME aHCAMOJEeH dYacTHI], CKOPOCTh KOTOPBIX 3HAYUTEIHHO
YMEHBIIAETCS, 10 CPABHEHUIO CO CKOPOCThIO CBOOOAHOTO ocakaeHus. Cienyer yuYuThIBaTh U TO,
YTO €CIIM OCaXJaeTcs IMonuaucnepcHas ¢asza, TO ONpEIesIeHUe CKOPOCTH CTECHEHHOIO
OCAXJICHUSI 3HAUUTENIbHO OCJIOXKHAETCS, T.K. KPYIHbIE M MEJIKHE YaCTHUIbl JABUXKYTCA C
pa3IUYHBIMU CKOpOCTSIMU. OmpesieieHre CKOPOCTU CTECHEHHOI'O OCaXACHUS MPOU3BOJIUTCS IO
Pa3IMYHBIM SMIIMPUYECKUM 3aBUCUMOCTSIM.

Mamepuanvhulit 6ananc npoyeccos pazoeieHus

Jlna coctaBieHus marepualibHOro Oananca BBeneM obosHaueHus Gye, Gou, Goe -

MacCOBBIE PACXOJbl HCXOAHONW CMECH, OYHMIIEHHOHN CIUIOMHOM (a3bl, ocaaka (CryIlIeHHOM

JuCTIepcHOi dasel), Kr/c; Xues XousXo ¢ - MACCOBBIE JOJH JTUCIIEPCHOMN (ha3bl B HCXOIHOH CMECH,
B OYHMILECHHO} CILIOIIHOM (ase U B OCajIKe.

IIpy OTCYTCTBHMH IIOTEPb BEIIECTBA B MPOLECCE Pa3jIeIeHHs] YpaBHEHHE MATePHAIbHOTO
Gananca U1 ABYX(pa3HOI CHCTEMBI 3aIUIIETCS

Gue =Gout Gy (3.3.1)
Mo TUCTIEPCHOM (haze _ _ B
G e Xue = G Xout GocXoc (3.3.2)
U3 ypasrenuii (3.1) u (3.2) cnenyer, uto B
Xoe— X
Gou=Gye —=" (3.3.3)
)_(o c }fou
Xue — X
Goe=Gye ——— (3.3.4)
Xoc_ Xou

[Tonmy4yeHHble ypaBHEHHsS B JaHHOW ()opMe TPUMEHHMBI K IIPOLIECCAM OCAXKACHUS U
(GMIbTpOBAHMUS.

OddekTUBHOCTH TIpoliecca pa3aeieHus Mo CTENEHU OUUCTKH 1) (B %) ra3a Wiu KUIAKOCTH
OTpeieNsIeTcsl 3aBUCUMOCTbIO

-100 (3.3.5)

Cxema pacuema omcmoiuHuka

B oTcroiiHMKe MPSAMOYroOJILHOTO ceueHHs UIMHON L (M) u mmmpuHo#t b (M) cycnensus
pasnensercs Ha 0CaJoK M CJIOH OCBETJIEHHOH XHIKOCTH BbICOTOH h (M). [IponsBomuTenbHOCTh
OTCTOMHHMKA IO OCBETJIEHHOM JKHUJIKOCTH VO o«  (M/C), CKOpOCTh MOTOKA KUIKOCTH BJIOJb
anmapara pasHa Wyy (M/c). [ JaHHBIX YCIIOBHIA:
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V,.=W, bh (3.3.6)

oOCB
Bpewmst t npoxoxaeHust cycrieH3ue OTCTOMHUKA COCTaBUT

= (3.3.7a)

3a 5T0 e BpeMs 4acTULbl, ocaxjarommecs co ckopocteio Wocec  (M/C) IOIKHBI
OpOWTH  HamboONBIIMA TyTh N, cliefoBaTeNbHO, BpeMs OTCTAMBAHHS ONPEACIUTCS W3

yYpaBHEHUS

h
t=—"" (3.3.70)
W, Gc

[TpupaBHuBas npaBbie uyacTu ypaBHeHuil (3.7a) u (3.70) u moxcrasisis BMecto Wy

€ro 3Ha4eHue U3 ypaBHeHus (3.6), noayuum
h L  Lbh

Wo Ge wn Vo CE
OTKyJda IMPOHU3BOJUTCIIBHOCTD OTCTOMHHUKA IO OCBETJIECHHOMI KUIAKOCTH COCTAaBUT
Vo= WogeLb =W, F (3.8.8)

rae F= L-b - noBepXxHOCTh OTCTOMHUKA, M2,

VYpaBuenue (3.8) Moka3pIBacT, YTO MPOU3BOAUTEIBHOCTh OTCTOMHUKA HE 3aBUCHUT B SIBHOM BHU/IC
OT ero BbICOTHI. [103TOMY MpH MPOEKTUPOBAHUN OTCTOMHUKOB MX BBICOTY CJEIyeT MPUHUMATh
BO3MOXXHO MEHBIICH, HO TaKOW, 4TOOBI MOMEPEYHOE CEYCHHE TMOTOKA OBLIO JOCTATOYHBIM IS
ofOecrieueHHs JIaMUHAapHOTO pexuma TedeHus. M3 ypaBHenus (3.8) MOXKHO ompenenuTh

TIOBEPXHOCTh OCaXKICHHS (B M2):

V.
F= o (3.3.82)

oge
ITpy M3BECTHOI IIOTHOCTH OCBETICHHOM KUIKOCTH Fgep (KIS/M ), e MacCoBBIH pacxo

Oyner Go ¢ Yocg Pocp TOTAQ

G
—Jocs (3.3.86)

Poc Vo cc

[Tocrapnsas u3 ypaBHenust (3.4) 3naueHue Ggcp B ypaBHeHue (3.80), monydaeM HOBYIO

3aBUCHUMOCTb JJIsl OTIpeeNICHUs] TOBEPXHOCTh OCAXKICHUS:
Gnc Xuc - Xou

pOCéVO(;C XOC_XOH

[Ipu BBIBOJE 3TOrO YpaBHEHUS HE YYHUTHIBAIHCH OOCTOSATENHCTBA, YXYAMIAIOUIUE MPOIECC

OTCTaWBaHUS B PEATBHBIX YCIOBUSX: BO3MOXHOCTh BHUXpeoOpa3oBaHHS B O0O0JaCTH BBOJA

CYCIIeH3WH, HaJH4Ke 3aCTOMHBIX 30H U apyrue. [loaToMy mpu MHXKEHEPHBIX pacueTax CIeayeT

YBEIMYUTH BEIIMYMHY MTOBEPXHOCTH, TIOJTYYEHHYIO 10 ypaBHeHHIO (3.8B), Ha 30 - 35%.

Ocasxcoenue noo oeiicmeuem YeHmpooOeHCHvIX CUJ
CkopocTh pa3jesieHus: HEOAHOPOTHBIX CHCTEM 3HAYUTEIILHO MOXHO TMOBBICUTH B TIOJIE

HEHTPOOEKHBIX CHUJI M0 CPABHEHHMIO C OTCTAaMBaHHEM IMOJ JCWCTBHEM CUJIBI TsDKECTH. Takoe

MOBBINICHHE OOYCIABIMBACTCS YBEJIMUYCHHEM JBIDKYIIEH CHIIBI Tporiecca paszaeneHus. Jlms

CO3aHHUS TOJIS IEHTPOOESKHBIX CHII UCTIONB3YIOT JIBa CIloco0a:

1. obGecrieunBarOT BpamaTeabHOE IBI)KCHHE MTOTOKA B HETIOJBIDKHOM armapare; TaKoW MpoIiecce
pa3zienieHus Ha3bIBAETCsI IMKJIIOHHBIM, a armapar JJjisl €r0 OCYIIECTBICHHUS - IIUKIOHAMHU.

2. IOTOK HAIpPABJISAIOT BO BpAIAIONIUIHCSA ammapar, 3TOT CIOoco0 pasJeieHus Ha3bIBAIOT
OCAIUTENbHBIM [EHTPU(PYTHPOBAHUEM; allaparbl, B KOTOPBIX OH OCYIIECTBISETCS
OCaJTUTSIIBHBIMU IICHTPUPyTaMHU.

Jiis omneHku >PQPEKTUBHOCTH OCAKICHUS TOJ JEHCTBHEM IIEHTPOOEKHOW CHIIBI TIO

CPaBHCHHMIO C pa3JClICHUEM ITOJ JCWCTBHEM CHJIBI TSDKECTH BBOJUTCS TOHITHE O (akTope
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pa3aciicHus, paBHOM HX OTHOIICHHIO:

m-a
— (3.3.9)

rze M - Macca 0CaXIaeMOi YaCTHIIbL.
Takum 0Opa3om, IEHTPOOEIKHAS CUITA, JCHUCTBYIONIAs HA YaCTHUILy, OOJBIIE CHIIBI TSHKECTH
BO CTOJIbKO pa3, BO CKOJBKO YCKOPEHHE LEHTPOOCIKHOM CHIIBI &, OOJIbIlIC YCKOPEHHS CHIIbI
TspkecTH g. LleHTpoOexxHOe YCKOpEeHUE paBHO;
2
a, = W—rr (3.3.10)
rae I - paguyc BpAlleHHs YacCTHIbI, Wy - OKPYXXHas CKOPOCTb BPAIICHHUS YaCTHIBI BMECTE C
MOTOKOM Ha paguyce . OKPYXHYIO CKOPOCTh MOXKHO BBIPa3HTh Yepe3 YacTOTy BpaICHHUS
gactuuel N(CY), T.e. w.=2mm. B 9ToM ciyuae BhIpaskkeHHE Uil LEHTPOOEIKHOIO YCKOPEHHUS

MMPpUMCT BU

(2mm)? -
a,=———=4n"n"r (3.3.10a)
r
[ToncraBnss 3nadenus a, o Gopmynam (3.10) u (3.10a) B 3aBucumocts (3.9), momyuum:
2
w
K,=—F (3.3.11a)
P g
4n’n’r
KP:T (3.3.110)

3nauenue K, A5 UMKIOHOB MMeEET MOPSAIOK COTeH, a ais ueHTpudyr - okomno 3000;
TakuM 00pa3oM, JBFKYINAs CHJIA MPOIecca OCAXKICHUS B IUKIOHAX W IeHTpudyrax Ha 2 - 3
nopsiika OoJIbllie, YeM B OTCTOMHHMKAX. [1o 3TOH NMpUYMHE MPOW3BOAUTEIBLHOCTH ITUKIOHOB U
HeHTpU(DyYT BBINIE MPOU3BOAUTEIHPHOCTH OTCTOMHUKOB, B HHX MOXHO OTHCIATH MEIKHC
YacTULBL: B IeHTpUdyrax nopsjaka 1 MKM, B IIUKJIOHAX - opsaka 10 MKM.

IIpakTunueckoe 3ansaTue Ne 9. PACUET HUKJIOHA, HEHTPU®YT' U PACYUET
NEPEMEIINBAIOIEIO YCTPOHUCTBA
3.4 PacyeT mUKJIOHA
TCOpeTI/ILIGCKI/II‘/'I PacCucT OUKIOHOB OYCHBL CJIOXCH W Ha MNPAKTHKE HUCIOJB3YHOT MCTOI
BbIOOpa IUKIIOHA (THIMA, €ro pa3MepoB) HAa OCHOBE psla 3aJlaHHBIX U PACUYETHBIX BEIHYHH.
I[OJ'I)KHBI 6I>ITI) 3aZIaHbl: pacxo/J rasa V, q)paKIII/IOHHblf/'I COCTaB IbUIM,; HadaJIbHasd KOHLICHTPpAalI A
ObUTM B Ta3e M CTeNeHb O4YHMCTKH. [lo TabiuiaM OpHEHTUPOBOYHO BBIOMPAIOT THUI
HOPMAaJIM30BAaHHOTO ITUKJIOHA. [lanee onpeaensercs: fuaMeTp UKIOHA CIeIYIOIUM ITyTEM.
lMunpaBnnueckoe CONPOTUBIICHHUE IUKIOHA XapaKTePU3YeTCsl YPaBHEHHUEM
2
pwW
Ap = C LD :
rae Wy - GUKTUBHASI CKOPOCTh ra3a B IMKJIOHE, MMOoTy4yaeMas JieJIeHHeM 00BEMHOTO pacxojia ra3a
Ha TIOIIEPCHYHOC CCUCHUC HHHHHI[pH‘IGCKOfI YaCTH MIUKIIOHA;, P - IUIOTHOCTH Tasa, CH -
KOX(PUIIMEHT TUAPABIUIECKOTO COMPOTHUBIICHUS ITUKIIOHA (CTIpaBOYHAsI BEJIMYMHA).
21.]'[5{ BI)I60pa THUIIA ITUKJIOHA HCO6XO}1I/IMO 3HATh OTHOILLICHUEC

(3.4.12)

2
Ap Wi
—=C, 3.4.13
KaKIbIi THII IMKIOHOB MMEET CBOE ONTHMaibHOe 3HayeHue AP, Tak 1y IMKIOHOB THIA
p
HUHOra3 A = 500 - 750 m2/c%. TTo mpuasTeM 3HadernsM 2P u &, nexons u3 hopmyis (3.4.13)
P p

MOKHO BBIYUCIIUTDH Wy;.
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2
nD .
[To ypaBHeHuto pacxona —4" = V|, ONPENIENAIOT JUaMETP [UKIIOHA!

\1/2

[V J (3.4.14)

2
D =2.L

Wy

[[anee 10 HOpMaJIsIM JIs1 BBIYHCIICHHOI'O 3HAYCHUSA Du OIIpCACIIIIOT BCC OCTAJIbHBIC
pa3MEphbl HUKJIOHA IO CIIPABOYHBIM JaHHBIM. C y4ueTOM q)paKL[I/IOHHOFO coCTaBa IIbIJIM HaXOIAT
CTEIIEHh OYMCTKHM. TaK Kak 3HaueHHE CTCIICHH OYMCTKH IIOCIIC IEPBOro BBIYHUCICHUA MOXKCET
OBITH HCYAOBJICTBOPUTCIIBHBIM, TO IMPUXOAHUTHCA [ACJIaThb HECKOJIBKO IOCICA0BATCIBHBIX

Ap
pacyeToB, MpUHUMAs HOBbIC 3HaueHUs —, Gy, Dy, nam BbIOpaTh HOBBIA TN LUKIOHA. [lpu
p

BBI60pe OUKJIOHa CJIEAYCT YYUTbIBAaThb BapUaHT YCTAHOBKHM HCECKOJBKHUX IIapaJlJICIbHO
COCAMHCHHBIX ITUKJIOHOB.

PGKOMGHI[yeTCH BI)I6I/IpaTB THUII NUKJIIOHA WM 4YHMCJIO ONMKIOHOB Ha OCHOBC MHHHMAJIbHBIX
IMPUBCACHHBIX 3aTpar.

3.5 PacueT npou3BOAUTEIbHOCTH OCAAUTENLHON EHTPUPYTrH

ITycte nentpudyra ummeer pasmepsl D, Do m H. IlpumeM naMUHApHBIH peXUAM
OCaXXaACHHUA, YTO COOTBeTCTByeT OCAXKIACHUIO HaI/I6OHee MCJIKHMX 4YacCTHull, JII/IMI/ITI/IpyIOHII/IX
IMPOU3BOJUTCIIbHOCTD I_[eHTpI/I(byrI/I, pacCMOTpUM CBO6OHHOC OCAXKIACHHUEC, KOT'lJa KOHIOCHTpALUs
TBepILOFO BCIICCTBA HCBCIINKA U YAaCTHUIIBI HC BJIMAIOT HA ABUKXCHUC IIpyr IIpyra

HepeMeHHaﬂ CKOPOCTb OCAXKIACHHA MOXKCT 6BITB BbIpa’XCHa HpOH3BOHHOﬁ oT paI[I/cha I10
BpeMeHI/I, TaK KaK paCCManI/IBaeM TOJIBKO paI[I/IaJILHoe AIBUXXCHHC

dr (p; - py)d’g o’r

T g T 18 g

Iie ® - yrioBas CKOpOCTh BpamieHHs poTopa (c); p1, p2 - MIOTHOCTH TBEPAOH YACTHIIBI
KUJKOCTH.
Paznenum nepemeHHbIe M UHTErpUpYs B Mpejesiax caMoro JiuuHHoro nytu ot RQ no R,

HaxoJuM BpEM:A, 3aTpavyuBacMO€ Ha OCaXICHUC HalMEHBIIICH YaCTUllbl AuaMeTpa d B camom
HC6HaFOHpI/I}ITHOM cjIydae

18u dr
dt= 3 3 o
(pr—p)d’0” T
(o= | 80 dr__ I8 h{&) (3.5.15)
* R, (P1 p)d’e’* T (p-p)d’0’ \ R

Bpewmsi ocaxxnenus M0KHO OBITH MEHBINIE WM B KpallHEM ciydae paBHO BpeMeHU ty

npeObIBaHMs JKUIKOCTU B Oapabane. Ilocrnennee MOXXHO HaWTH, OOmyckas, 4ro OapabaH
paboTaeT B COOTBETCTBUU C MOJIENbBIO HJI€aTbHO BEITECHEHHUS, U3 COOTHOIICHHS

t, = — (3.5.16)
rae Vp - pabounii oObem OapabaHa, paBHBIA 00BEMY KMIKOCTHOIO KOJIbLA, HAXOSIIETOCS
B HEM

vV, == m®>-D})H

P 4( —Dg)

V - 00BeMHBII pacXoj1 HOaBaeMoil B IEHTPU(BYTY KUAKOCTH, M3/c. OTcrona
n(D*-DHH

3.5.17
T (35.17)
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npuueM Iy > {oc,
MoxeT OBITh IOJTy4EeHO ¥ HHOE BBIPa)KEHUE!
V, =D -DHH
t, 4t
XapakTepu3yrollee NpeaeabHoe 3HaueHue o0beMHoro pacxona. CTpykrypa motoka B OapabaHe
L[eHTpI/I(byI‘I/I OTIINYaCTCA OT MOACIIN UACAJIBHOI'O BBITCCHCHHUA, KUAKOCTh ABUXXCTCA C 60HBH.ICI>1
CKOpPOCTBIO B YaCTH CJIOS, NMPHJIETAIONICH K BHYTPEHHEH CTOPOHE KOJIbIIA, JUIsl KOTOPOH Bpemsi
npeObIBaHMS OKAa3bIBACTCSI MEHbBIIE cpeaHero mo ypaBHeHuio (3.5.16); kpome Toro, mo mepe
oTJOXeHuss B OapabaHe ocanka, pabouuii 00BEM KHIKOCTH yMEHbIIaeTca. TakuM oOpasom,
NIPUBEJICHHBIC BBIIIE 3aBUCMMOCTH HE BIIOJHE TOYHBI. PacueT MOXXKHO CKOPPEKTHUPOBATh €CIH
IIpU HAXOKACHUUN VBBGCTI/I KO3(1)(1)I/II_II/IGHT 3ariaca, MEHBIIUNI CAWMHUIBI, WIW YUCCTh PCAJIbHYIO
CTPYKTYpY IIOTOKA B arapare.

N3 ypaBuenus (3.5.16) cnenyer, uro B 6apabane nanueix pasmepos (Vp = const), mpu
YMEHBIICHUU TPOU3BOJUTEIHLHOCTH HNEHTPUPYTH YBEIUYHUBACTCS CpellHEe BpeMs MpeObIBaHUs
KHJKOCTH B OapabaHe, ClieJIOBaTEIbHO, U BO3MOXKHAS MPOJODKUTEIBHOCTh OCAXICHUs toc, U

V= (3.5.18)

TOT/Ia, B COOTBETCTBHHU C ypaBHeHHeM (3.5.15), yMeHbIIaeTcst mpeaebHbIA JHaMETpP TeX YaCTHII
d, KOTOpbIe TPH [aHHOH MPOM3BOIUTEIFHOCTH LEHTPUPYTH CIOCOOHBI JIOCTHUTHYTH CTEHOK
Oapabana. Takum oOpa3om, coBMmecTHOe perieHue ypaBHenui (3.5.15) u (3.5.16) mosBossier
OIpEeNIeNIUTh MPEENIbHBIN JUaMEeTp YacTHULl, BbIIE KOTOPOro LEeHTpU(yra o0eceyuT ocaxKaeHue
[PY IPUHATON TPOU3BOUTEIHHOCTH.

3.6 Pacuer nepememnBaoInero ycrpoicrsa

[lepememnBanue B )KMIKUX Cpelax

bonpmioe 3HaueHME Ha HMHTEHCUBHOCTh IIEPEMEIIMBAHUA B amnmapare ¢ MEMIAIKON
OKa3bIBaeT LMPKYJALMS KUAKOCTH B HEM, KOTOpas BBI3BIBAETCS HACOCHBIM 3P (EKTOM, T.€.
CIIOCOOHOCTBIO MEUIAJIKH TPAHCHOPTUPOBATH KUAKOCTH MMOJ00HO Hacocy. HacocHslil sddext
XapakTepusyeTrcss OOBEMHBIM pPAaCXOJIOM JKUIKOCTH B paJualbHOM Vp U aKCHUAJIbHOM Va
HallpaBJICHUSX.

HacocHslit a3 deKxT Memanku, co3aaromuil pagiaabHbli HOTOK KUIKOCTH, ONPeIeNIIeTCst
BEJIMYMHON CPEJHEN paanuaibHOM CKOPOCTH W M BBIYMCIIAETCSA 110 yPABHEHHUIO:

V,=d,h,-W, (3.6.1)
rae dv m hy - nmamerp m BeIcoTa nomactei Memanku. Bemmumny W, - mpuHEMaroT

NPONOPIHOHANBHON OKpYXHOH ckopocTn Memanku W, ~ ndw (N - dacToTa BpameHus

h
M
MGHIaJ'IKI/I). I[J'ISI reOMCTPHUICCKHU HOI[O6HBIX MCEIIAJIOK OTHOIICHUE —— - BCIIMYMWHA IOCTOAHHAsA.

M
Orcroga

: 3
— ’
V, = C'nd} (3.6.12)
C’ - IIOCTOsIHHAA BCIIMYHWHA OJId JAaHHOT'O THUIla MCIIAJIOK.

HacocHslil 3¢ deKT B akcHalbHOM HAlpaBJICHUH JBUKEHUS KUAKOCTH V,, onpeaensercs
ypaBHEHHUEM

. ndf{ —
V, = a (3.6.2)
— 4 —
rne W, - cpengHssi CKOpPOCTh JKHJIKOCTHM B aKCHaJIbHOM HampaBieHuu. Benmuunna W,

NPOTIOPIIMOHATIFHA YaCcTOTE BPAIICHUS MEIIAIKH N 1 ee mary S, T.e. Wy~ nS.

JUist TpynIbl TEOMETPUYECKH MMOT00HBIX MEHIaoK —— = const, OTCIofa:
M
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V, =C"nd}, (3.6.2a)
Jyig mpornesiepHbIX MEIIAIOK [Iar BUHTA OIMpPeeseTcsl 10 BRIPaKEHUIO
S =nd,, tgp (3.6.3)
/1€ () - YTrOJI HAKJIOHA JIOTIACTH.
Koncrautet C’ u C’’ ompeneneHbl 3KCIEPUMEHTAIBLHO ISl PAa3IMYHBIX KOHCTPYKIIUMA
MEIIAJIOK U MPUBOJIATCS B CIIPABOYHOM JIUTEpaType.

IpakTuyeckoe 3ansaTue Ne 10. PACUET CTAIIMOHAPHBIX BAHH JIJIsA
HAHECEHWS NOKPBITUN

3.7 PacueT cTallMOHAPHBIX BAHH /1JIsl IOKPBITHS JIeTaJleil Ha moJBecKax
Pacuem xonuuecmea u npou3eo00umenbHOCMu 6aHH

Pacuer konmuuecTBa BaHH MOXHO IPOU3BOAUTH OIHMM U3 PACCMOTPEHHBIX HIKE
CIoco0oB.
Ilepsvlii cnocob pacuema

1. Bpemst 06paboTKu (TTOKPBITHSI) OJHOM 3arpy304HOM €IUHUIIBI (ACTAIA WU TTOJABECKHU C
JIEeTalsiMu) T = T1 + T2, B MUHYyTaxX.

2. CymMapHOe Bpemsl Tc B 4acax, NMOTpeOHoe g 00pabOTKU (HOKPBITHSI) T'OJOBOIO
KOJIMUECTBA 3arpy30UYHBIX €AMHULI, OTIpeAesieTcs no hopMylie

T, = Froa T , (3.7.1)
60
rae Prox — romoBas npoOM3BOACTBEHHAs IporpamMma Iexa B IITYKaxX 3arpy304YHbIX €IHUHHIL
(Ietaneil niM MOABECOK C JCTASIMHU).
Bpems Ha IOATOTOBUTEIBHBIE U 3aKJIIOYUTENIBHBIE OIIEpPALlUU - T3, B Yacax.
3. KonuuecTBo aerasneil win MoABECOK C IE€TAISIMU, 3aTPyKaeMbIX OJIHOBPEMEHHO BO BCE
BaHHBI, onpezensercs no popmyie
= T Tk (3.7.2)
T, z-Ty-z3 T-z
rae Ty -z — nelictBUTeNbHBIN rofoBoil (OHI BpeMeHM paboThl oOopynoBaHusi, 4; To - 13 —
CYMMapHO€ BpeMs Ha MMOJrOTOBUTEIBHBIC W 3aKITIOYUTENbHBIC Onepanun, 4; K — ko duiueHr,
YUNTBIBAIOIIMK BpeMs Ha MOATOTOBUTEIbHBIE U 3aKIIOYUTEIBHBIE OIIEPALIUH.
Ecnu pacuetHas BenuuuHa Y BbIpakaeTcsi APOOHBIM UHCIOM, TO MOKHO OKPYIJIUTH €€
JI0 LIEJIOT0 YKciia B OOJIBIIYIO CTOPOHY. Benuunna 3arpy3sku  and OOHOM  BaHHBL Y
BbIOMpAaeTCsl B 3aBHCHUMOCTH OT pa3MepoB JieTalel, IUIOTHOCTH TOKA, KOHCTPYKTHUBHBIX
ocoOeHHoCTe 000py1I0BaHUS U T.[1.
4. KonnuecTBO 0JMHAKOBBIX (110 BUAY MOKPHITHS M rabapuTaM) BaHH N ONPENEsSeTCs KakK
OTHOLICHHE BEJIMYMHBI OJJTHOBPEMEHHOM 3arpy3KH BCEX BaHH Y i K IIPUHATON BEJIMYMHE 3arpy3KU
OJTHOM BaHHEI Y:

n=-—-=1 3.7.3
¥ (3.7.3)

Ecnu pacueTHast BeTUUMHA N OKa3bIBAETCS IPOOHBIM UHCIIOM, TO MOCIEIHIO OKPYTIISIOT
110 11e710r0 n' B 0OJIBIIYIO CTOPOHY, T.€. n'™>n.
5. Tlpou3BOIUTENBHOCTh 000pyHOBaHMUsS B Tof P'roq paccumThiBaeTCs MO clenyromei

dbopmyre:

T -60
P =Y -n——-—, (3.7.4)
a
t-k
rone Y — BeJIMYMHA 3arpy3kd, MNpUHATas [ OJHOM BaHHBI;, n' KOJIMYECTBO BaHH,

YCTaHABIIMBAEMBIX B LIEXE.
3Hasi MPOU3BOAUTEIHLHOCTE 000PYIOBAaHUS, MOXKHO ONPENENUTh KOA(P(GUIMEHT 3arpy3Ku
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obopymoBanus ki, KOTOpBIA  MpeACTaBIseT  COOOW  OTHOIICHHE  yCTaHOBJICHHOMN
MPOU3BOJICTBEHHON MpOrpamMMbl 1exa (M0 KOJUYECTBY WJIM IUIOLIAIU MOBEPXHOCTU JIeTajieil) K
paccYuTaHHOW TPOU3BOIUTEIHLHOCTH 000pY/I0BaHUs (B T'OJ] HIIH CYTKH), T.€.

!
ron rox

P P
k=% wm BrpoueHrax k, = —2100 (3.7.9)
P P
[Mpubmmxenno KkodpuUUEHT 3arpy3kd 00OpYIOBaHHMS MOXKHO BBIpAaXaTh Kak

OTHOILICHHUEC PACUCTHOI'O YKucjia CANHUIL O60py,[[0BaHI/I$I N K IPUHATOMY 1’1', T.C.

n n
k, =— wnnusnpouenTax k; =—100-
n n

Ilpumep 1. Tpebyercs paccuuTaTh CTAIMOHAPHBIC BAHHBI U1 HUKEJIUPOBAHUS JeTaje
Benocunena ¢ BoimyckoM 300000 mammu B roa. IIpousBoacTBeHHass mporpamma Iiexa co
cnenudukanueil naeranei (meppas Tpymma) MpUBENEHA B MPOrPaMMHOM M 3arpy304HOI
BEJIOMOCTSIX JIeTajeH.

JlaHHble, MPUHATHIE U1 pacyeTa: COrjlaCHO 3arpy304HOM BEIOMOCTHU B IOJl JOJKHO OBITH
nokpeITo 286588 moasecok ¢ aeramsamu (1 318 800 meraneit), ruiomaas MOBEPXHOCTU KaxI0H
oxoso 15 nm2. PesxuM paGoThI: IpephIBHAS CEMMIHEBHAS pabouas HeleNsd B JBE CMEHHI MO 8 U
KaXaasl.

Pewenue. HomunaneHbii rooBoii (hOHI BpeMEHH 000pYI0BaHUS
To-z=302 - 16=4832 4.

[TpuauMmaem ob1ue ro10BbIe MOTEPU BPEMEHH Ha IpocTou 0bopyaoBanus T1 - zZ (peMOHT
u 1p.) B pasmepe 3,5 % OT HOMUHAIBHOTO (DOH/Ia BPEMCHH.

Torma neficTBUTENBHBIN TOAOBON (DOHA BpeMEHU OOOPYAOBAHUS C YYETOM TOJOBBIX
oTePh

Ti-z=To-z—-T1-z2=4832-0,035 - 4832 =4663 u.

Pacuer BeneM 1o rojjoBoii mporpaMMme 1exa.

[IpuHuMaeM CpeHIOI TOJIIHMHY MOKpHITHA HUKeneM O = 0,025 MM, MIOTHOCTH TOKA jkr =
4 A/nm?, Temmepatypy saekTponuta okono 50 °C, BBIXOA MeTaina 1o Toky Bt = 96 %.
DNEKTPOIN3 IPOTEKAET C IEPEMEILIMBAHNUEM JIEKTPOJIUTA CKATHIM BO3TyXOM.

Pacyer konnyecTBa BaHH OCYILECTBIISIEM B TAKOW MOCIEA0BATEIBLHOCTH:

1. Onpenensiem Bpemsi, TOTPEOHOE JIsl OTIEPALIUU TTOKPBITHS ACTaNleH, T = T1 + T2!

a) MPOAOIKUTEILHOCTh JIEKTPOIIN3a
_S-y-1000-60 0,025-8,8-1000-60
© joD-Br 4-095-96
06) BpeMs Ha 3arpy3Ky W BBITPY3KY TIOJBECOK C JAeTalsMU HOpuHUMaeM T2 = 1,7 MuH,
CJIEIOBATENbHO, MPOJOJIKUTENBHOCTh MpOLecca MOKPHITUS C Y4ETOM 3arpy3KH U BBITPY3KHU
neranel (MU NpoJoDKUTENIbHOCTh OJJTHOM 3arpy3KH JieTajiell B BaHHY)
t=11+12=31,3+1,7=33 MuH;

B) BpeMsl Ha MOJIFOTOBUTENIbHBIE U 3aKJIFOUUTENIbHBIE ONEpallM T3 3a KaXKIble CYTKH IPUHUMAEM
paBabiM 0,549, T.e. okoso 3 % OT BpeMeHM pabOTBHl IeXa 3a CYTKH, CIIEJOBaTENIbHO,
MONPaBOYHbIN KO3 (ULIMEHT K BpeMeHU 00paboTka fetaneit paseH 1,03, a cymmapHOe ro10Boe
BpeMs Ha MO/IFOTOBUTENbHbIE U 3aKIFOUNUTENIbHBIE ONEepalluu:

To-13=302-05= 151 4.

2. Bpews, morpeOHOe il TMOKPBITUS HUKEIEM TO0JIOBOTO KOJIMYECTBA MOJIBECOK C
JeTasIMHU,

=313 ()’

Y

T = Pt _ 286588-33
60
3. BennunHa OJHOBPEMEHHOM 3arpy3KM BCEX BAHH C YYETOM MOJATOTOBHUTEIBHOIO H
3aKJIIOYUTEIILHOTO BPEMEHU

~157624 (u)-
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Y, = T, _ 157624 ~349
T,-z—T,-t 4663-151
wi y _ e -k _157624-1,03
YTz 4740
Benuuuny 3arpy3ku o1HOM BaHHBI (Ha J1BE€ KaTOAHbIE IITAHIM) OepeM paBHOM 6 MO/IBECKaM.
4. KonnuecTBo BaHH

~343 (mozBeckn).

Y, _349 _581;

IIPUHUMAEM OKPYIJIEHHO n' = 6 BaHH.
5. T'omoBast IpOM3BOIUTEILHOCTH BAHH
Pr=y w2290 6466360
T-k 33-1,03
Koaddumuent 3arpy3ku o6opynoBaHus
P, 286588
YR, 296324

ron

=296324 (IIOIBECOK).

Bmopoii cnocob pacuema

B ornuume ot mepBoro croco0a KOJWYECTBO BAaHH OIPEICNISACTCS KaK OTHOIICHHE
CYMMapHOTO BpPEMEHH, MMOTPEOHOTO /17151 00padOTKU TOOBOTO KOJIUYECTBA 3aTPY30UHBIX €AMHUIL
(c yyeToM BpeMEHHM Ha IOATOTOBHUTEIbHBIE W 3aKIIOUUTENBHBIC ONEPalUU T3), K T'OJOBOMY
(neiicTBuTENIBHOMY) (OHAY BpeMeHU paboThl 06opynoBanus T - z. 3arpy30uHoi WM pacueTHON
€IMHUIICH B JJAHHOM CJy4ae SBJISICTCS 3arpy3Ka JIeTaIsIMU OJHOW BaHHBI, KOJIOKOIA, OapabaHa 1
T.II. ONpPEICIICHHBIX TabdapuTOB W eMKOoCcTH. [Ipum 3TOoM BpeMsi 0OpabOTKH BCeX 3arpy3ok
NPUHUMAETCS] PaBHBIM IIPOM3BEACHUIO BpEMEHH 00pabOTKH JIeTaei T Ha YHCIIO 3arpy30K X.

OTOT cnoco0d NMpUMEHUM Mpu OOJIBLION MPOU3BOJACTBEHHOW MporpamMMe Iiexa U B TOM
cilydae, eciii TadapuThl 1 eMKOCTh BaHH IO 3arpy3Ke 3apaHee M3BECTHBI, T.€. HIMEIOTCS YEPTEIKU
WIA TOTOBOE 0OOpyHoBaHWe. B cityuae HeOONBIIOW TPOW3BOJICTBCHHOW MpPOTpaMMBI IieXa B
pe3yabTaTe pacyeTa MOXKET OKa3aThCsl, YTO MPH BBIOpAaHHBIX TabapuTax 000pyIOBaHUS MPOIEHT
3arpy3KH €ro He3HAYUTEIICH, U TOT 1A IOTPeOyeTCs NepecyeT Ha APYroi pa3mMep 000pya0BaHHMS.

XoJ pacuera KOJIMYECTBA U TPOU3BOIUTEIHLHOCTH BaHH 110 TOMY CIIOCO0Y CIIe YOI

1. BemuuuHa 3arpy3ku OJHOM BaHHBl Y TPUHUMAETCs B COOTBETCTBUH C
CYIIECTBYIOIIMMHU pa3MepaMd BaHH W rabaputamu JeTajeil MM MOJBECOK C JeTaJIIMHU.
['aGapuTel W €MKOCTh BaHH BBIOMPAIOTCS HO dYepTeXKaM CTaHIApTHOTO O00OpyIOBaHHSA,
UMEIOILErocs B JaHHOM IIEXe.

2. KonnuecTtBo 3arpy3ok B TOA Xrox ONPENENAETCS B JAHHOM CIydae KaK OTHOILICHHE
IpOTrpaMMBbI L1eXa K BeJIMUMHE 3arpy3KH €MHULIBI 000py10BaHUs (BaHHBI, KOJIOKOJIA, OapabaHa u
T. 11.) 10 hopmye

xl"O)I = h !
Y
rzie Prox — rO10Bas MpoM3BOACTBEHHAS IPOTPaMMa IleXa B INTYKaX TOABECOK C JeTaTaMH, M2 UId
KT.

Ecnu 3HaueHme Xroy — APOOHOE YHCIIO, TO €r0 OKPYIIISAIOT /0 IEJIOr0 YMciia B OOJBIIYIO
CTOPOHY.

3. Bpewms, notpeOHoe uisi 0OpaObOTKH (MOKPBITHS) OJHOM 3arpy3Kd T = T1 + T2, MHUH,
oTpeNieNnseTcsi, Kak yKa3aHo BBIIIIE.

4. CymmapHoe BpeMs Tc, 4, TOTpeOHOoe At 00pabOTKU BCEX 3arpy30K B rof,

. T Xron
60

Bpemst 13 Ha TOATOTOBUTENBHBIC W 3AKITIOUUTENBHBIC OTEpAIlMH OMpPEIeseTCs, Kak

yKa3aHO BBIIIIE.
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5. KonudecTBO BaHH n paccUMThIBaeTCs 1Mo popmyiie
_ Tk
T, -z
rae T - Z — romoBoi (HeWCTBUTENBHBIN) (HOH BpeMEHH 000pyA0BaHUS, U,
K — k03 pHIIHEHT, YUUTHIBAIOIIUI BPEMS T3.

Ecnu pacuerHas BeinnurMHa n BhIpaXXaeTcs APOOHBIM YHMCIOM, TO MOCJIEIHEE OKPYIJISIOT
JI0 IEJIOT0 YyKciia n' B OOJIBIIYIO CTOPOHY, T.€. n'™>n.
6. [Ipou3BOAUTENBHOCTD B T'OJT OTIPEAEISETCS MO clenyomen hopmye:
, T, -z-60 ’
Tk
rae Y — BeU4rHa 3arpy3KH, IPUHATAs! U1 OJTHOW BaHHBI; N' — IPUHATOE KOJUYECTBO BaHH.
Koaddumuent 3arpy3ku o60pynoBaHus

P,,=Y-n

o=
Ton
Ipumep 2. TpeOyeTcsi pacCUMTATh KOJUYECTBO U radapUThl BAHH JIJISl IIOKPBITHS HUKEIEM
netaneit Benocurena ¢ Beimyckom 300 000 mamuu B roa. Bcee HCXOJIHBIC JTAaHHBIE,
NPUHUMACMBIC JIsl pacyeTa, IPUBEICHBI B IPEABIIYIIEM IPUMEpE.

Pewenue
1. BennnuuHa 3arpy3ku ogHoi BaHHBI Y = 6 OJIBECOK.
2. KonmdecTBo 3arpy30k BaHH B I'0JT
- Prox _ 286588
oy 6
3. Bpems 06paboTKu (HUKEIIMPOBAHUS) OJTHOM 3arpy3KH 10 MPEIbIIYIIEMY IIPUMEPY
t=11+12=31,3+1,7=33 Mun.
4. CymmapHoe BpeMsi 00pabOTKH (HUKEIMPOBAHK) BCEX 3arPy30K — BaHH B IOJ1
. T Xon _ 33-47765 —96271 4.
60 60
Bpewmst 13 Ha MOATOTOBUTEIBHBIC U 3aKIIOYUTENbHBIE ONEpalluy IPUHIUMaeM paBHBIM 3 %
OT BpeMeHH paboTs 1iexa (13 = 0,5 u; k = 1,03).
5. KonunuecTBoO BaHH

~47765:

Ttk _26271-103
T,-z 4663

58"

IIpuarmaem n' = 6 BaHH.

6. [Ipon3BOIUTETHLHOCTH B TOJT

T, -z 60
T

Koaddunment 3arpy3ku o0opymaoBanus

P, 286588

P 296324

rona

P ,=Y-n — 296324 TIOJJBECOK.

| =

Pacuem zabapumoe éann

BHyTpeHHue pa3mepbl BaHHBI 3aBUCST, TJIaBHBIM 00pa3oM, OT MPHUHITOIO KOJIWYECTBA U
pa3MepoB JeTalell WK MOJIBECOK, 3arPy’KaeMbIX B JAHHYIO BaHHY.

BHyTpeHHss yiMHA BaHHBI lgy, MM,

e =n1 - l1+ (N1 — 1)l + 2I3,

rae 11 — pa3mep nertaneit WM MOJABECKHU M0 JJIMHE BaHHBL; 12 — paccTOsSHUE MEXY NE€TaIsIMHU WIIN
noaseckamu B BaHHe (30 — 100 mm); 13 — paccTosiHue MeXay TOPLEBOI CTEHKON BaHHBI U Kpaem
netanu win noasecku (100—150 mm); ayig BaHH C HEM30IMPOBAHHON BHYTPEHHEH TTOBEPXHOCTHIO
METAJUINYEeCKUX CTeHOK 13 =50 MM u Oomblne; ni1 — KOJMYECTBO JAeTalell WM MOJBECOK,
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YCTaHaBJIMBAEMbIX B OJIMH Psifl (WJIM HA OJHY IITAHTY) MO JUIMHE BaHHBI.

BHyTpeHHss IIUpHUHA BaHHBI gy, MM,

e =N2 - ®1+2N2 - 02+ 2m3 + n3 - D,

I7Ie ®1 — pa3Mep Jaeranei (WM MOABECKH) IO IIMPUHE BAHHBI; €CIU B OJHY U TY K€ BaHHY
3arpy’KaroTcsl passinyHble MO TabapuTaMm JeTalld, TO BEIMYMHA 1 JODKHA COOTBETCTBOBATH
JeTalli, UMEIOLIEH HauboNbIINK pa3Mep IO IKUPUHE BaHHBL;, (02 — PACCTOSHUE MEXAY aHOJIO0M U
O KallliuM Kpaem JeTajiedl; BeJIMYMHA (2 3aBUCHT OT CHUCTEMbl 3aBECKM U KOH(Urypanuu
JeTald M YBEIMYMBACTCA MJs pelbeHBIX JAeTaneil; s JeTajei, MMEIOUINX IPaBHIbHYIO
dopmy (TUIOCKUX, IUIMHAPUIECKUX HEOOIBIIOrO TUaMeTpa), MOKHO JOMYCKaTh M B Mpeaeax
100 — 150 mm, st penbedHBIX JeTaneil Oojiee WM MEHEE CIOKHOH (OopMBI M2 OepyT B
npeaenax 150 — 200 mm; 3 — paccTosiHUe MEXIy BHYTPEHHEH CTEHKOH IPOJOJIBHOTO OopTa
BaHHBI U aHonoM (50 — 100 MM); /uIst BaHH C HEM3OJIMPOBAHHOW BHYTPEHHEH MOBEPXHOCTHIO
METAIIMYECKUX CTEHOK M3 = 150 MM u Oosnble; nz — KOJWYECTBO KATOJIHBIX IITAHT; N3 —
KOJIMYECTBO aHOHBIX IITAHT (B OOJNBIIMHCTBE Ciiy4aeB n3 = N2 + 1);D — Tonmuua anona, M.

BHyTpeHHss BbicOTa BaHHBI hgy, MM, 0€3 OOPTOBON BEHTHIISILIUU

hBH:h3+h6:(h1+h2+h3)+h6a

rae h, — BbIcoTa ypoBHS 3JEKTpojiuTa; hy — BeICOTa JIeTaynield WM MOABECKH 0e3 MOABECHOTO
Kproka; hy — paccTosiHue OT AHA BaHHBI 0 HIKHETO Kpas JeTalell MM MOJBECKH; BeInunHa h
3aBHCHUT OT MaTepuasia BaHHbBI (AJi1 BAHH C HEU30JIMPOBAHHBIMU BHYTPEHHUMHU METANTMYECKUMU
CTCHKaMU OHa JOJDKHA OBITh OOJblIE), a Takke OT pPAaCHOJIOKEHHUS IapONPOBOJHBIX U
BO3IyXONPOBOAHBIX TpyO B BaHHE; hz 00br4HO ObIBaeT B mpenenax 150 — 300 mm; hs — BeIcOoTa
9JICKTpOJIUTa Haja BepXHHM KpaeM aeranud (20-50 mMm); hs — paccrossHue OT MOBEPXHOCTH
3epKaiia JJIEKTPOJIUTa 1O BEPXHEro Kpas OOpPTOB BaHHBI (OOpTOBas BEHTWISIMSA 37ECh He
YVUUTBHIBAETCS); A7 BaHHBI, paboTaromiel 0e3 mepeMenuBaHus CKAaTbIM BO3AYyXOM, hs OepyT B
npenenax 100-50 mm, a JUIst BaHHBI c nepeMenInBaHuEM —
150-250 mm.

O0bem dIeKTpoIUTa B BaHHE

V =Vi1-Vy,

rae Vi— 00beM dIIeKTPOIINTA, J1, BMECTE C JICTANISIMH U aHOJIaMH, 3aBelIMBaeMbIMH B BaHHY (V1 =
len 0sn-hy); V2 — 00beM MeTalIa B I€TaNIX M aHO/AX, e,

HapyxHble pa3mepbl BaHHBI CKJIQJBIBAIOTCSI W3 COOTBETCTBYIOIIMX BHYTPEHHHX €€
pa3sMepoB, TONIIMHBI CTEHOK, JHA W Mp. TONIIMHA CTEHOK 3aBUCUT OT MaTepHajia BaHHBI U
M30JISIIMK, Ta0apuUTOB UM KOHCTPYKTHBHBIX €€ OCOOEHHOCTEH (CHCTEeMbI KperjieHus, crocoda
HarpeBaHus, HarpuMep ¢ "pyoOarkoit" unu 0e3 Hee, u 1Ip.).

TonmuHa CTEHOK CTaJbHBIX BaHH, IPUMEHIEMBIX JUJIS IIEJI0YHBIX pacTBOPOB, KoyieOercs
B npezenax ot 4 10 8§ Mm.

Ilpumep 3. Tpebyercst paccUUTaTh Ta0ApUTHI BAHH JIJIsl TOKPBITHS I€TEIeH Ha TO/IBECKaX.
Pewenue. B cooTBeTcTBUU € JTaHHBIMU, TOTYYEHHBIMU B MPEABIAYIINX pacuerax, BHIOMpaeM
BaHHY Ha JIB€ KATOJAHbBIE IUTAaHTU C 3arpy3Koil Mo TpU MOABECKHM Ha KaxAyro. ['abapuTsl
nozasecku: 400x100x500 mMm. BHyTpeHHUE pa3mepsr:

a) IMHA

lu=n1-li+(n1—Dl2+2l3=3-400+2 - 100 = 1500 mm = 15 am;
0) mmpuHa
e =N2 -1 +2N2 - 2+ 203+ N3-D =
=(2-100) +(2-2-140) + (2 - 50) + (3 - 10) =890 ~ 900 mm =~ 9 aMm;
B) BbICOTA
hex = hs + hg = (h1 + h2 + h3) + hg = (500 + 200 + 50) + 150 = 900 MM = 9 nm.
MOo3HO cuuTaTh, YTO 00BEM IEKTPOIUTA B BAHHE
VaVi~ g @ - h,=15-9,0 - 7,5=1000 .

Jlnst cokpaleHusi pacdyera HapyKHbIE pa3Mepbl BAHHBI B JAHHOM CJTy4ae HE BBIUUCIISEM.

Pacuem nnowadu nogepxuocmu 3azpy3Ku u cuibl nmoka.
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[ToBepxHOCTh 3arpy3kH CKJIQJbIBAETCS W3 JABYX BEIWYHMH: pabodell MOBEPXHOCTH, T.C.
MOBEPXHOCTU  JeTalel, W Hepabouell TOBEPXHOCTH, T.€. IMOBEPXHOCTH Marepuala
3aBEIMBAIOLIUX MPUCITIOCOOIEHUI B HEM30IMPOBaHHON yacTu. Hajo cTpeMuThes K TOMy, YTOOBI
Hepabouasi TTOBEPXHOCTh ObLIa MUHUMAIIBHOHM, T.K. OHA BBI3BIBACT OECIIOJIC3HBIA YaCTUYHBIN
pacxoa TOKa, MOTEPU OCAKIAEMOr0 METalyla M 3arpsA3HEHHE AIIEKTPOJIMTAa METaJUIMYECKUMU
HApOCTaMH, OCBIMAIOIIMMUCS ¢ ToABECcOK. [IpH Xopolei H30sAIHMK M0IBECOK (32 HCKITI0UEHUEM
TE€X MECT, KOTOpblE KOHTAKTHPYIOT C JETaJsIMU) BEJIMYMHONW HepaOouel MOBEPXHOCTH MOMXKHO
npenedpeus. Takum 00pazom, CyMMapHasi HOBEPXHOCTb 3arpy3KH JUIsl OTHOM BaHHBI

Sy=(S1+S2) 'Y,
rae S1 — pabouasi OBEPXHOCTh JeTaleld Ha OJHOW MOJBECKE; Sz — Hepabodas MOBEPXHOCTD
MaTepuaia MOJBECKH B HEU30JUPOBAHHOM YacTH; Y — KOJMYECTBO MOJBECOK C JETAlIIMU B
OJIHOH BaHHE.

CymmapHas MOBEpXHOCTb OJIHOBPEMEHHOH 3arpy3Kud BcCeX BaHH S; COOTBETCTBEHHO

YCTaHOBJICHHOW UX MPOU3BOUTEIBEHOCTH BBIPA3UTCS POPMYIIOH

Su=Sy'n"'=(S1+S2)-Y-n.

Cuna Toka onpenensiercst o popmynam:
Ha OJTHY BaHHY
ly =Sy " j«;
Ha BCE BaHHBI OJTHOTO TUIIA
lh=Su jx=1Ily-n,

/1€ jx — IUVIOTHOCTH TOKA.

Ilpumep 4. TpeOGyercs paccuuTaTh MIOBEPXHOCTh OJHOBPEMEHHOW 3arpy3KH H CHITY TOKA
JUTSL OJTHOM BaHHBI.

Pewenue

B cootBeTcTBUM ¢ JaHHBIMHU, MTOJIYYEHHBIMH B TIPEIBIIYIIUX pacyeTax, AJs OnpeaeeHus
MOBEPXHOCTH 3arpy3KH 32 UCXOAHYIO IUHUILY S1 MPUHUMAEM IOABECKY C IETANISIMHU, UMEIOIIYIO
HanGONBIIYI0 Pabodyl0 MOBEPXHOCTH, T.e. S1 = 14,72 nm?. TIoBEepXHOCTh HEM3OIMPOBAHHOI
YacTH TIOJIBECOK (HAWOOJIBIIYI0 IOBEPXHOCTH) NpHHMMaeM paBHed S5 % ot paboueit
MOBEPXHOCTH, T.€.

S»=14,72 - 0,05 = 0,74 nm>.
CrnenoBatenbHO, TOBEPXHOCTh OJJTHOBPEMEHHOMW 3arpy3KH JIJIsl OJJTHOW BaHHBI
Sy=(S1+S2) - Y=06(14,72+0,74) = 92,76 nm* = 93 nm?,
JUTSE BceX (IIECTH ) BaHH
Sn=Sy-n'=93:6=588 nm.
Cuna Toka Ha OJJHY BaHHY
ly =Sy Jx=93-4=372 A,
Ha BCE BaHHBI

lh=1y- n"'=372-6=2232 A.
IIpu BBIOOpE BBIIPSAMUTENS HA OCHOBAaHMM CYILECTBYIOLIMX CTaHAAPTOB I JaHHOTO
CIIy4asi MO>KHO IIPUHSTH BBIIPSIMUTENBHBIN arperat Ha 1000 A u 6 B.
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